1.1

INTRODUCTION
The Humber and Outer Wash MAREA assesses how the physical, biological and
socioeconomic receptors which are present in the region may be affected by the
cumulative impacts of proposed future dredging operations over the next 15
years.
A key aspect of this methodology concerns the identification of the sensitivity of
receptors to the various effects of aggregate dredging. The benthic ecology
baseline studies that have been conducted within the Humber region, both
historically and for the purposes of data infill for the MAREA itself, have
highlighted the presence of 18 distinct groupings of biotopes within the Humber
and Outer Wash MAREA region. These studies do not, however, provide
information on the sensitivity of benthic communities to dredging activities.
ERM therefore commissioned the MarLIN team at the Marine Biological
Association of the UK to produce a report which discusses the sensitivity of
sedimentary habitats (as biotopes) in the Humber and Outer Wash Region (this
report). The main annex of the report provides a series of factsheets highlighting
the specific biotope/biotope groups and their sensitivity assessments which are
designed to be read in conjunction with the MarLIN website.

1.2

USE OF THIS REPORT
It is important to recognise that this report assesses the sensitivity of biotopes to
certain aggregate dredging pressures and does not in itself constitute an
assessment of the impacts to biotopes caused by the effects of dredging. As such,
this report will be used as an evidence-based reference by ERM in conjunction
with other information to assess the potential impacts to the different biotopes
recorded within the study area. Other information will include spatial extent
within the study area and the predicted temporal and spatial interactions between
the different effects of dredging and the biotopes. Full details on the impact
assessment methodology used in the MAREA can be found within Chapter 3 of the
Humber and Outer Wash MAREA.
It should also be noted that this report was developed prior to full analysis of the
benthic data gathered from previous EIAs and the MAREA infill survey, and as a
result this report discusses some biotopes which it has been subsequently
concluded are not found within the MAREA study area. The assumptions made
in compiling the report, and the gaps and limitations of the assessment, are clearly
stated within Section 2.1.1 and Section 4.2. The main MAREA report should be
referred to for a full discussion on (a) the benthic communities present in the
Humber area and (b) on the likely significance of impacts to these communities.
The document is structured in the following way:





Introduction and Approach Utilised by MarLIN;
Assumptions;
Interpretation and Limitations; and
Fact Sheets.
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SENSITIVITY OF BENTHIC COMMUNITIES IN THE HUMBER
AND OUTER WASH REGION
Executive summary
ERM was commissioned to carry out a Regional Environmental Assessment (REA) for the
marine aggregates industry in the Humber and Outer Wash Region. The client was a
consortium of dredging companies formed for the purpose of this project and known as the
Humber Aggregate Dredging Association (HADA). The REA is referred to as a MAREA to
distinguish it as specific to marine aggregates.
The MAREA examined the impact on species and habitats within the study area. Benthic
surveys provide an understanding of the benthic environment and how this changes over time
due to natural change and aggregate dredging activities. However, these studies do not give an
understanding of the sensitivity of specific biotopes to aggregate dredging.
Therefore, the MarLIN team at the Marine Biological Association of the UK were asked to
assess the sensitivity of sedimentary habitats (as biotopes) in the Humber and Outer Wash
Region.
The study:








examined six pressures (removal of sediment, sediment plumes, deposition of
sediment, change in sediment type, change in water flow and wave exposure) most
likely to result from aggregate dredging activities;
described new specific levels of effect (benchmarks) for removal of sediment, sediment
plumes, deposition of sediment, and change in sediment type against which to assess
sensitivity, based on the predicted effects of aggregate dredging;
applied the MarLIN sensitivity assessment methodology to each of the six pressures on
the 20 biotopes of interest in the Humber and Outer Wash Region.
substantiated the sensitivity assessments via summaries of relevant scientific
literature, together with an indication of confidence in that assessment;
prepared 20 biotope factsheets describing each biotope, its habitat preferences,
sensitivities with explanatory text;
discussed the numerous gaps in our understanding on the effects of direct and indirect
pressures on marine organisms and communities, as well as gaps in basic biology and
ecology that reduce our confidence in our assessments; and
outlined the assumptions inherent in sensitivity assessment and discussed its
limitations, and interpretation.

The resultant biotope factsheets and sensitivity assessments are provided as an Annex to this
report.
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SENSITIVITY OF BENTHIC COMMUNITIES IN THE HUMBER
AND OUTER WASH REGION
1

Introduction

ERM was commissioned to carry out a Regional Environmental Assessment (REA) for the
marine aggregates industry in the Humber and Outer Wash Region. The client is a consortium
of dredging companies that has been formed for the purpose of this project and is known as
the Humber Aggregate Dredging Association (HADA).
An REA is a voluntary exercise endorsed by the British Marine Aggregates Producers
Association (BMAPA), The Crown Estate and the Marine Management Organisation (MMO).
The REA is referred to as a MAREA to distinguish it as specific to marine aggregates.
The MAREA needs to examine the impact on species and habitats within the study area.
Benthic surveys provide an understanding of the benthic environment, and how these change
over time due to natural change and aggregate dredging activities. However, these studies do
not give an understanding of the sensitivity of specific biotopes to aggregate dredging.
Past studies by the Marine Life Information Network (MarLIN) have assessed the sensitivity of
different species and biotopes to a range of physical and chemical disturbances. It was felt
that individual EIAs, HRAs and MAREAs developed for HADA would benefit from a clear
description of the sensitivity of the biotopes found in the Humber and Outer Wash region to
the impacts of aggregate dredging. Therefore, MarLIN was invited to apply its sensitivity
assessment methodology to a number of biotopes found in the Humber and Outer Wash region
and the likely effects of aggregate dredging.
The objectives of the project were as follows.

2



Application of the MarLIN sensitivity assessment criteria and methodology to the
biotopes found in the Humber and Outer Wash region with emphasis on the sensitivity,
intolerance and recoverability of the biotopes to individual effects of physical
disturbances associated with aggregate dredging;



Explanation of the sensitivity assessments with references to relevant scientific papers;



Preparation of fact sheets for each of the biotopes that summarise the findings (with
pictures were available);



Where feasible, grouping of biotopes into a reduced number from the perspective of
sensitivity to aggregate dredging;



Preparation of a supporting document to summarise the approach taken, how to
interpret the results, and to discuss uncertainties and gaps in knowledge.

Approach

The work was undertaken by MarLIN, as members of the Marine Evidence Team at the Marine
Biological Association of United Kingdom, over a 15 day period in July ‐ August 2011. Two
additional biotopes were added in September 2011.

2.1 Sensitivity assessment
The MarLIN approach to sensitivity assessment was developed in 1999 by members of the
MarLIN team (most notably Dr Keith Hiscock) and was successfully applied to over 132
marine biotopes and over 155 marine species between 1999 and 2010. It has also been
applied to biotope complexes and marine landscapes, and used to support marine spatial
7

planning and the designation and subsequent management of Special Areas of Conservation
(SAC). The approach and its application is well documented (Tyler‐Walters et al., 2009; Tyler‐
Walters and Hiscock, 2005; Tyler‐Walters and Lear, 2004; Tyler‐Walters et al., 2001). While
alternative methodologies have been developed in recent years (for reviews, see Tillin et al.,
2010 and Roberts et al., 2010) there was no time in this contract to explore other approaches.
The sensitivity assessment methodology used by MarLIN can be outlined as follows.
1.
2.
3.
4.
5.

Collate key information on the biotope.
Select species indicative of biotope sensitivity.
Review key information for the selected species.
Indicate quality of available data (confidence).
Assess the intolerance, recoverability and sensitivity of indicative species to
environmental factors.
6. Assess biotope intolerance and recoverability.
7. Assess biotope sensitivity.
A summary of the methodology is included in Appendix 1.
This project was undertaken to a very short timescale. Therefore, it was not possible to
undertake full biology and sensitivity reviews for the biotopes identified for study (see section
2.3 below). Similarly, there was no time available to research fully any additional indicative
species. Therefore, the project was undertaken using information on the species and habitats
already reviewed by MarLIN and hosted on the MarLIN website. Only readily available,
additional information resources were included in the project. Additional literature was
accessed via the resources of the National Marine Biological Library (NMBL), based in
Plymouth.

2.1.1

Assumptions

The following decisions and assumptions are inherent in the MarLIN approach to sensitivity
assessment.
1. The intolerance, recoverability, and sensitivity of a species or biotope to a specified
level of environmental perturbation are dependent on the biology of the species or
ecology of the biotope.
2. Intolerance, and hence sensitivity, depends on the magnitude, duration, or frequency of
change in a specific pressure.
3. The effects of an activity or natural event and the resultant change in pressures are site
specific and cannot be generalised. Therefore, a series of standard level of effect of
change in each pressure are used for assessment (the benchmarks).
4. MarLIN sensitivity assessments are not site specific. The intolerance of a
hypothetical ‘average’ species population is assessed, representing a population in the
middle of its range or habitat preferences. Populations at the limits of their
environmental preferences are likely to be more intolerant of environmental
perturbation.
5. Recoverability assumes that the impacting factor has been removed or stopped
and the habitat returned to a state capable of supporting the species or biotope in
question.
6. Where the collated key information and evidence suggest a range of intolerances or
recoverabilities, a precautionary approach is taken, and the ‘worst case’ scenario, i.e.
the higher sensitivity, is reported.
7. In all cases, the explanation behind each sensitivity assessment, the relevant key
information and references are highlighted.
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Sensitivity assessments require expert interpretation on a site‐by‐site basis. MarLIN
sensitivity assessments should be read in conjunction with the explanation and key
information provided, together with the relevant benchmark.
It should be noted that ‘full recovery’ is envisaged as a return to the state of the habitat that
existed prior to impact. In effect a return to a recognizable habitat and its associated
community. However, this does not assume that every component species has returned to its
prior condition abundance or extent, but that the relevant functional components are present
and the habitat is structurally and functionary recognizable as the biotopes in question.
The MarLIN approach assumes habitat recovery before community recovery can occur, so
does not factor the time required for habitat recovery into the overall assessment of
recoverability.
But in this study we took the opportunity to factor in the time taken for the habitat itself to
recover (mainly sedimentary substrata) together with the estimated time that the community
to recover, wherever possible. In doing so, we took account of reviews by Cooper et al. (2005),
Foden et al. (2009), and Hill et al. (2011).
Nevertheless, recovery to the pre‐impacted state may not take place a number of reasons,
including regional changes in environmental conditions, and of course ongoing or cumulative
impacts. Therefore, the assessment of recoverability is, by necessity, based on biological traits
of component species, together with available direct evidence of recovery of component
species, and/or similar habitats after the activity had ceased.

2.2 Pressures and benchmarks
The MarLIN approach routinely assesses the sensitivity of biotopes to a total of 24 separate
pressures, e.g. substratum loss, smothering, temperature change, salinity change, many of
which are not directly relevant to the effects of aggregate dredging. Therefore, a small number
of pressures, directly or indirectly linked to aggregate dredging were chosen with this study.
In order to assess intolerance, it is essential that a specified magnitude extent of a pressure is
used; the benchmark. The benchmark is a vital part of the process. The benchmark ensures
that all assessments are made against the same level of potential impact or effect. The
benchmark also allows comparison with evidence of impacts and effects reported in the
literature during the assessment process as well as subsequent comparison with the effects of
aggregate dredging in the field.
The following pressures were chosen based on information supplied by ERM, notably
information on the potential effects of dredging prepared for the Thames Estuary Dredging
Authority (Allen et al., 2010)) and a recent MALSF1 science monograph on the effects of
dredging (Tillin et al., 2010). The benchmark levels were derived from the above references,
the Defra review of sensitivity (Tillin et al., 2010) and the MarLIN benchmarks (Tyler‐Walters
et al., 2001), with reference to specific recent reports e.g. Last et al. (2011).

2.2.1 Direct effects
Removal of seabed deposits (substrata) – equivalent to MarLIN pressure ‘substratum loss’
and ‘physical disturbance’
Benchmark ‐ “Removal of the sediment to a depth of 50 cm in 2‐ 3m furrows”
In the assessment, a single event was assumed. While it is clear that the aggregate dredging
process produces tracks or pits (static dredging), it was not possible to predict what
proportion of the biotope was impacted by any one event. Especially in the case of biogenic
1
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biotopes which are likely to be relatively small in scale. It is possible that the single event
could remove the majority of the biotope. Therefore, we assumed that the event would affect
the majority of the biotope. However, where the biotope was likely to be present over a large
scale for example, mobile sand biotopes, the event was considered to affect only a proportion
of the biotope.
Sediment plumes ‐ equivalent to MarLIN pressure ‘suspended sediment’.
Benchmark ‐ “A short term, acute change in background suspended sediment concentration e.g.,
a change of 100‐200 mg/l for 30 mins and a longer term change in background suspended
sediment concentration e.g., a change of 20 mg/l for 1 day”
A single event was assumed.

2.2.2 Indirect effects.
Deposition of sediments – equivalent to MarLIN pressure ‘smothering’
Benchmark ‐“The addition of 5 cm (low) and 10‐20 cm (high) of fine sediment in a single event”.
The duration of smothering was taken into account in the assessment of recoverability, where
possible. For example, in high energy environments the smothering sediment is likely to be
removed within a few tidal cycles, while in more sheltered habitats it will remain, probably
with resultant deleterious effects.
Change in sediment type – resulting from changes in the composition of the sediment. There
is no MarLIN equivalent.
Benchmark ‐ “A change in 1 Folk class for 6 months (low impact), 2 years (medium impact) and
10 years (high impact)”
The assessment was based upon the Folk class triangles, compiled by Connor et al. (2004) as
part of the National Marine Habitat Classification and available on the JNCC website2. These
Folk diagrams indicate the sediment type in which individual biotopes are most likely to occur.
Relevant similar biotopes indicated by Connor et al. (2004) were used as a guide. Obviously,
the major cause of change in sediment type is the passage of the drag head itself. However,
this is assessed under ‘the removal of substratum’ above. Therefore, the assessment was made
against change in sediment type alone, as the direct effects of dredging, as well as sediment
deposition and smothering and subsequent changes in hydrography could all contribute to
changes in sediment type.
Change in water flow rate and wave exposure ‐ MarLIN captures changes in wave climate
and tidal currents using the MNCR scales (Hiscock, 1990, 1996). The MNCR scales are based
on different levels of water flow regime or wave climate that have biological significance, i.e.
communities change with changes in the tidal regime and wave exposure. These two concepts
were kept separate in the 1997 version of the biotope classification but combined in the 2004
version as habitats of high moderate or low energy (Connor et al., 2004).
The assessment of the sensitivity of a habitat to changes in water flow or wave exposure is
more qualitative than quantitative. For example, habitats and communities that occur in areas
of strong water flow are sensitive to decreases in water flow. Similarly, communities that
occur in a narrow range of water flow rates will be sensitive to changes in water flow rates.
Hiscock’s (1983) seminal work outlines the effects of water movement on marine species and
habitat, but there are relatively few experimental studies on the effects of water movement.
For biotopes, the main source of information on the water flow or wave exposure regime is the
MNCR habitat classification, which is given in MNCR terms. However, environmental impact

2
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assessments of aggregate or other dredging activities, model change as either a percentage
change in wave height or tidal currents.
Equating a percentage change tidal current to a change from strong to moderately strong flow
is difficult. For example, the ‘Exposed’ rank on the wave exposure scale equates to maximum
surface wave velocity of 30‐60 knots and a near sea bed oscillatory velocity of ca 40‐85 cm/s
at 10m (Hiscock, 1983). But it is difficult to see how this relates to a 5% or greater change in
wave height. Therefore, it was decided to use the current MarLIN benchmarks for both
changes in wave exposure and changes in water flow rate (Tables 1 and 2). These benchmarks
are based on the scales and definitons developed by the MNCR3 for the national marine habitat
classification (Connor et al., 1997a,b; Connor et al., 2004). While the wave exposure scales
owes much to coastal wae exposure the MNCR applies the scales to its definitions of inshore
andoffshore biotopes shown on the JNCc website.
Change in wave exposure – benchmark – “A change of two ranks on the wave exposure scale
e.g., from Exposed to Extremely Exposed for a period of 1 year”
Table 1. The MNCR wave exposure scale (Hiscock, 1990).
Rank

Definition

Extremely exposed

Open coastlines which face into the prevailing wind and receive both wind‐
driven waves and oceanic swell without any offshore obstructions such as
islands or shallows for several thousand kilometres and where deep water
is close to the shore (50 m depth contour within about 300 m).

Very exposed

1) Open coasts which face into prevailing winds and which receive wind‐
driven waves and oceanic swell without any offshore obstructions for
several hundred kilometres, but where deep water is not close to the shore
(50 m depth contour further than about 300 m). 2) Open coasts adjacent
to extremely exposed sites but which face away from prevailing winds.

Exposed

1) Coasts which face the prevailing wind but which have a degree of
shelter because of extensive shallow areas offshore, offshore obstructions,
or a restricted (less than 90°) window to open water. These sites are not
generally exposed to large waves or regular swell. 2) Open coasts facing
away from prevailing winds but with a long fetch, and where strong winds
are frequent.

Moderately exposed

Generally coasts facing away from prevailing winds and without a long
fetch, but where strong winds can be frequent.

Sheltered

Coasts with a restricted fetch and/or open water window. Coasts can face
prevailing winds but with a short fetch (< 20 km) or extensive shallow area
offshore, or may face away from prevailing winds.

Very sheltered

Coasts with a fetch less than about 3 km where they face prevailing winds
or about 20 km where they face away from prevailing winds, or which
have offshore obstructions such as reefs or a narrow (< 30°) open water
window

Extremely sheltered

Fully enclosed coasts with a fetch of no more than about 3 km.

Ultra sheltered

Fully enclosed coasts with a fetch measured in tens or at most a few
hundred metres.

3
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Changing water flow ‐ benchmark – “A change in two levels of the MNCR water flow scale for
a period of one year”.
The nature of sediment is determined by the hydrographic regime. Therefore, the majority of
is sedimentary habitats and their communities are likely to be sensitive to changes in water
flow, and wave exposure as these factors affect the sediment composition and the deep
deposition or suspension of fine particulates and organic matter.
Table 2. The MNCR water flow rate scale (McLeod, 1999)
Rank
Very strong

Definition
> 6 knots (>3 m/sec.)

Strong

3 to 6 knots (1.5‐3 m/sec.)

Moderately strong

1 to 3knots (0.5‐1.5 m/sec.)

Weak

<1 knot (<0.5 m/sec.)

Very weak

Negligible

2.3 Biotopes
MarLIN was requested to assess the sensitivity of the following biotopes found in the area of
the Humber and Outer Wash region. In order to optimise the scope of work, the biotopes were
grouped, wherever possible, by similarities in habitats or likely sensitivity of characteristic
species. The biotopes assessed and their groups are shown in Table3.
Table 3. List of biotopes assessed and their groups.
Biotope/biotopes group

Comment

Pomatoceros triqueter with barnacles and bryozoan crusts on
unstable circalittoral cobbles and pebbles ‐ SS.SCS.CCS.PomB

Unstable and mobile cobbles and
pebbles, with transient and rapid
colonising epifauna
Gravel cucumber in coarse
aerobic sediments
Impoversished coarse sediment
biotopes dominated by
polychaetes that differ by depth

Neopentadactyla mixta in circalittoral shell gravel or coarse sand ‐
SS.SCS.CCS.Nmix
Protodorvillea kefersteini and other polychaetes in impoverished
circalittoral mixed gravelly sand ‐ SS.SCS.CCS.Pkef
Hesionura elongata and Protodorvillea kefersteini in offshore coarse
sand ‐ SS.SCS.OCS.HeloPkef
Dense Lanice conchilega and other polychaetes in tide‐swept
infralittoral sand and mixed gravelly sand ‐ SS.SCS.ICS.SLan

Epifaunal and infaunal
polychaetes dominating tide‐
swept sands
Infralittoral mobile clean sand with sparse fauna ‐
Mobile and/or dynamic sands
SS.SSa.IFiSa.IMoSa
and gravels. IMoSa, NcirBat and
Nephtys cirrosa and Bathyporeia spp. in infralittoral sand ‐ ‐
Glap are dominated by
SS.SSa.IFiSa.NcirBat
disturbance tolerant or mobile
Glycera lapidum in impoverished infralittoral mobile gravel and sand species, i.e. the polychaetes,
‐ ‐SS.SCS.ICS.Glap
mobile amphipods and mysids.
Hesionura elongata and Microphthalmus similis with other interstitial HeloMsim differ slightly in that
polychaetes in infralittoral mobile coarse sand ‐
interstitial polychaetes dominate
SS.SCS.ICS.HeloMsim
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Biotope/biotopes group

Comment

Moerella spp. with venerid bivalves in infralittoral gravelly sand ‐
SS.SCS.ICS.MoeVen
Mediomastus fragilis, Lumbrineris spp. and venerid bivalves in
circalittoral coarse sand or gravel ‐ SS.SCS.CCS.MedLumVen
Branchiostoma lanceolatum in circalittoral coarse sand with shell
gravel ‐ SS.SCS.CCS.Blan
Cumaceans and Chaetozone setosa in infralittoral gravelly sand ‐
SS.SCS.ICS.CumCset
Echinocyamus pusillus, Ophelia borealis and Abra prismatica in
circalittoral fine sand ‐ SS.SSa.CFiSa.EpusOborApri
Abra prismatica, Bathyporeia elegans and polychaetes in circalittoral
fine sand ‐ SS.SSa.CFiSa.ApriBatPo
Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly
mixed sediment ‐ SS.SSa.CMuSa.AalbNuc
Amphiura filiformis, Mysella bidentata and Abra nitida in circalittoral
sandy mud ‐ SS.SMu.CSaMu.AfilMysAnit
Fabulina fabula and Magelona mirabilis with venerid bivalves and
amphipods in infralittoral compacted fine muddy sand ‐
SS.SSa.IMuSa.FfabMag
Semi‐permanent tube‐building amphipods and polychaetes in
sublittoral sand ‐ SS.SSa.IFiSa.TbAmPo

Coarse sediment habitats,
dominated by venerid bivalves,
part of the ‘Venus’ community
that differ due to depth.

Uniquely characterized by
cumaceans.
Similar sediments with Abra
prismatica and polychaetes, and
other characteristic species in
common.
Distinct venerid communities
distinguished by dominant
species or presence of
suspension feeding the
brittlestar Amphiura filiformis.

Characterized by tube‐building
species that stabilize the
sediment.
Sertularia cupressina and Hydrallmania falcata on tide‐swept
Erect hydroids on sandy
sublittoral sand with cobbles or pebbles ‐ SS.SSa.IFiSa.ScupHyd
sediments with hard substrata
Sabellaria spinulosa on stable circalittoral mixed sediment ‐
Biogenic reefs or crusts of ross
SS.SBR.PoR.SspiMx
worm and associated epifauna
and infauna
Flustra foliacea and Hydrallmania falcata on tide‐swept circalittoral Erect epifaunal dominated mixed
mixed sediment ‐ SS.SMx.CMx.FluHyd
sediment
Limaria hians beds in tide‐swept sublittoral muddy mixed sediment ‐ Biogenic carpet of flame shells
SS.SMx.IMx.Lim
that modify habitat.
Ostrea edulis beds on shallow sublittoral muddy mixed sediment ‐
Biogenic bed of native oysters
SS.SMx.IMx.Ost
Crepidula fornicata with ascidians and anemones on infralittoral
Biogenic bed or accretion of
coarse mixed sediment ‐ SS.SMx.IMx.CreAsAn
slipper limpets that modify
substratum
Sabella pavonina with sponges and anemones on infralittoral mixed Diverse mixed sediment habitat
sediment ‐ SS.SMx.IMx.SpavSpAn
with conspicuous epifauna
Venerupis senegalensis, Amphipholis squamata and Apseudes latreillei Infauna dominated mixed
in infralittoral mixed sediment: SS.SMx.IMx.VsenAsquAps
sediment

2.4 Biotopes sensitivity fact sheets
Information and sensitivity assessments for each of the biotopes or biotope groups were
presented in the form of fact sheets. The outline of each fact sheet is as follows.
Habitat name – simplified name of biotope or biotope group, in layman's terms.
Component biotopes– list of the biotope(s) as listed in the National Marine Habitat
Classification version 04.05 (Connor et al., 2004) together with its code. The relevant 1997
habitat classification code is also given (Connor et al., 1997a&b) together with the relevant
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European Union Nature Information System (EUNIS4) habitat classification code (Davies &
Moss, 2004).
Description – concise description of the habitat based on the relevant biotope descriptions
(Connor et al., 2004; the JNCC website).
Characteristic species – list of most characteristic species found in the biotope, i.e. those
species that, if absent, would result in a different biotope being described.
Similar biotopes – list of other biotopes likely to be similar to the habitat in question (Connor
et al., 2004; JNCC website).
Ecology – a concise description of the important factors that affect the ecology of the habitat,
and the key components of the ecosystem, in terms of food webs and ecosystem structure or
function.
Habitat preferences – a list of the range of habitat parameters in which the habitat is
recorded. The list uses the standard MNCR / JNCC terms.
Sensitivity assessment – the evidence used to assess sensitivity of the biotope against each of
the six pressures selected in the study. Where multiple benchmarks are used, separate
assessments are given for each level of the benchmark. The assessments are colour coded
according to the scales used by MarLIN and shown in Appendix 1. In all cases, the evidence
used to make the assessment is outlined in the supporting text which itself is fully referenced.
Recoverability assessment ‐ the evidence used to assess recoverability is outlined in a
separate section at the end of each fact sheet.

3

Outputs

The sensitivity assessments of all six pressures for all 20 biotopes are presented in the fact
sheets in the Annex to this report.

4

Discussion

Sensitivity assessment is a systematic methodology designed to collate information on the
likely effects of marine activities on marine species and habitats. The methodology looks at
the pressures that a specific activity is likely to cause in the marine environment. It then
collates information on reported effects of these pressures on species and habitats and,
combined with information on their ecology, uses this information to rank species or habitats
(as biotopes) by their likely sensitivity to these pressures, and hence activities.
Nevertheless, a number of assumptions need to be made in order to make the assessments,
and the methodology uses the best available scientific information, in the knowledge that
there are gaps in this information. Therefore, the following points should be noted.



Sensitivity assessments are generic and are NOT site‐specific; they are based on the
likely effects of a pressure on a hypothetical population in the middle of its
environmental range5.
Sensitivity assessments are NOT absolute values but are ranks relative to the
magnitude, extent, duration and frequency of the pressure affecting the species or
community in question; therefore, the assessments are dependent on the pressure
benchmark levels used.

EUNIS ‐ http://eunis.eea.europa.eu/
‘environmental range’ indicates the range of conditions in which a species or community occurs including
habitat preferences, physiochemical preferences and hence geographical range.
4
5
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The assessments are based on the pressure, but do not take account of the spatial
temporal scale.
Recoverability assumes that the impacting pressure has ceased.
The scientific evidence available for assessment is limited, and varies between species,
habitats and the pressures that affect them.

4.1 Interpretation of sensitivity assessments
Sensitivity is based on the assessment of intolerance against a benchmark level of change in an
environmental factor, and the likely recoverability of the species population or biotope.


The benchmarks are intended to be pragmatic guidance values for sensitivity assessment
based on likely levels of effect from a factor, to allow comparison of sensitivities between
species, and to allow comparison with the predicted effects of project proposals.



Species or biotopes are likely to be more intolerant, and hence potentially more sensitive,
to any activity or natural event that causes a change in a specific environmental factor of
greater magnitude and/or longer duration and/or greater frequency than the benchmark.
For example:











if the predicted change in an environmental factor has a greater magnitude than that
used in the benchmark, then it is likely that the species population / biotope will have a
greater sensitivity to this change;
if the predicted change in an environmental factor has a longer duration than that used
in the benchmark, then it is likely that the species population / biotope will have a
greater sensitivity to this change;
if the predicted change in an environmental factor is likely to occur at higher frequency
than used in the benchmark, then it is also likely that the species or community will
exhibit a higher sensitivity;
if the frequency of the predicted change in an environmental factor is greater than the
time required for recovery then the species or community will probably exhibit a
higher sensitivity,
while if the species or community is likely to recover between the impacting events
then it may not exhibit an increased sensitivity.

Similarly, if a species population is isolated from sources of recruitment, for instance by
hydrography or in isolated water bodies (e.g. sea lochs) , then recovery may take longer,
and hence the population may exhibit a higher sensitivity.

Activities that result in incremental long term change, such as climate change, are difficult to
assess since the given level of change varies with time. Synergistic and antagonistic effects are
also difficult to predict and are poorly understood, especially for pollutants. These effects
have not been addressed within the sensitivity assessments. However, benchmarks could
be compared to the predicted level of change at specific time intervals.

4.2 Gaps and limitations
Sensitivity assessments are by necessity generic, as it is not possible to take into account site‐
specific variation in local conditions and the receiving community in the assessment process.
As a result, the assessment may over or under estimate sensitivity on a site by site basis.
There are significant gaps in information on the effects of any given activity or pressure on
most biotopes. This is because most experimental studies do not address habitats or
communities in terms of biotopes. For example, the studies undertaken by Boyd and Rees
(2003) and Cooper et al. (2005) look at the communities present in sedimentary habitats but
do not describe them at the biotope level. The sensitivity assessment process uses
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information on similar communities and their component species in order to assess the likely
sensitivity of any given biotope. The biogenic habitat biotopes such as horse mussel beds,
flame shell beds and Sabellaria spinulosa communities have been the subject of specific
studies. However, even theses studies have only looked at the effects of specific pressures, e.g.
physical disturbance from fisheries.
In the marine environment, there is a relatively good understanding of the physical processes
that determine the structure of sedimentary and rock habitats. But we have a poorer
understanding of the biological processes that determine the communities that these habitats
support.
In particular, there is insufficient information on the direct and indirect effects of specific
pressures on specific species and habitats. While many studies can point to directly or
indirectly impacted species, it is often necessary to infer the likely impact on species in a
community from evidence of impacts on similar functional groups e.g. suspension feeders or
burrowers, or on similar taxonomic groups e.g. soft corals, hydroids or venerids.
Recoverability is ideally assessed based on studies and observations of direct recovery via
regrowth, recruitment and/or recolonization. However, in practice, there is a surprising lack
of information on the life history of many marine species, and inferences have to be made from
con‐generic or even con‐familial species. In addition, where life histories are well known and
recovery rates might be expected to be good (due to highly dispersive and numerous larvae),
other factors often influence recovery. For example, the native oyster produces large numbers
of highly dispersive larvae, and yet has not recovered from past losses due to a multitude of
factors including poor effective recruitment, larval mortality, continued impact or loss of
habitat (including competitive exclusion). In addition, many species of bivalve have highly
sporadic and unpredictable recruitment (e.g., the common cockle), as do many species of
Echinoderm.
All assessments require a level of expert judgement and interpretation of the available
evidence on each biotope based on the component species, the community and its physical
habitat. Therefore, it is important to take note of the confidence given to each of the
assessments. The confidence indicates the amount of directly relevant information that is
available to the assessor.
It should also be noted that assessments are based on the benchmark level of any pressure,
and that they only assess single events. No attempt has been made to look at long‐term,
and/or cumulative effects.

5

Conclusions







The MarLIN sensitivity assessment methodology was successfully applied to six
pressures on the 20 biotopes of interest in the Humber and Outer Wash region.
The six pressures examined were those most likely to result from aggregate dredging
activities
New benchmarks were developed for four pressures, based on the predicted effects of
aggregate dredging.
The sensitivity assessments were substantiated via summaries of relevant literature as
part of the 20 biotope factsheets prepared in this study and annexed to this report.
Sensitivity assessment requires a number of assumptions and has limitations in their
application, which must be taken into account in their interpretation.
There are numerous gaps in our understanding on the effects of direct and indirect
pressures on marine organisms and communities, as well as gaps in basic biology and
ecology that reduce our confidence in our assessments.
16

6

Disclaimer

MarLIN sensitivity assessments are indicative qualitative judgments based on the best
available scientific information but require expert interpretation on a site‐by‐site or activity‐
by‐activity basis. The MarLIN team makes every effort to ensure the accuracy of the
information provided in the key information reviews of species and biotopes.
Nevertheless, neither the copyright holder nor any other person involved in the MarLIN
project gives any warrant or undertakings as to or accepts liability for the accuracy and
currency of the data, information and images published on this site or any other purpose to
which the data, information and images may be used.
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Appendix 1. Summary of the MarLIN approach to sensitivity assessment

Assessing the sensitivity of species
The assessment process involves judging the intolerance of a species to change in an external
factor arising from human activities or natural events. The rationale then assesses the likely
recoverability of the species following cessation on the human activity or natural event.
Intolerance and recoverability are then combined to provide a meaningful assessment of their
overall sensitivity to environmental change.
1. Collate the key information for the species. The best available scientific information
required to describe the biology and likely sensitivity of the species is collated using the
resources of the National Marine Biological Library (NMBL), the World Wide Web, and the
expertise of marine biologists based at the Marine Biological Association of the UK (MBA),
Plymouth.
2. Indicate quality of available data. The MarLIN programme operates an internal quality
assurance procedure, to ensure that only the most accurate available information is provided
on‐line. The quality of the available evidence and our confidence in our assessments (based on
availability of information) is clearly stated (see Table A1).
3. Assess the intolerance of the species to change in environmental factors. The likely
intolerance (Table A2) of the species is assessed with respect to a specified magnitude and
duration of change (the standard benchmark) for 24 separate environmental factors (see
Table A3).
Table A1. Scale used to rank the level of information available to support the
assessment of intolerance and recoverability
EVIDENCE / CONFIDENCE
The scale indicates an appraisal of the specificity of the information (data) available to support
the assessment of intolerance and recoverability.
Rank
High
Moderate
Low
Very low
Not relevant

Definition (adapted from Hiscock et al., 1999)
Assessment has been derived from sources that specifically deal with
sensitivity and recoverability to a particular factor. Experimental work has
been done investigating the effects of such a factor.
Assessment has been derived from sources that consider the likely effects of
a particular factor.
Assessment has been derived from sources that only cover aspects of the
biology of the species or from a general understanding of the species. No
information is present regarding the effects of factors.
Assessment derived by ‘informed judgement’ where very little information is
present at all on the species.
The available information does not support an assessment, the data is
deficient, or no relevant information has been found.

Note: In some cases, it is possible for limited evidence to be considered 'high' for the
assessment of sensitivity to a specific factor. For example, if a species is known to lack eyes (or
equivalent photoreceptors) then it could confidently be considered 'not sensitive' to visual
disturbance and the level of evidence would be recorded as 'high'.
Precedence is given to direct evidence of effect or impact. For example, information from
targeted studies / experiments that looked at the effect of the specific factor on the species, or
targeted work / experiments on the effects of similar factors on similar species or studies of
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the likely effects of a factor. The assessment of intolerance (Table A2) is then made by
reference to the reported change in environmental factors and their impact, relative to the
magnitude and duration of the standard benchmarks and other relevant key information.
Table A2. Species intolerance (previously ‘sensitivity’ and revised April 2003).
SPECIES INTOLERANCE
The susceptibility of a species population to damage, or death, from an external factor.
Intolerance is assessed relative to change in a specific factor.
Rank
Definition
The species population is likely to be killed/destroyed by the factor under
High
consideration.
Some individuals of the species may be killed/destroyed by the factor under
Intermediate
consideration and the viability of a species population may be reduced.
The species population will not be killed/destroyed by the factor under
Low
consideration. However, the viability of a species population may be reduced.
Tolerant The factor does not have a detectable effect on survival or viability of a species.
Population of a species may increase in abundance or biomass as a result of the
Tolerant*
factor.
This rating applies to species where the factor is not relevant because they are
Not relevant protected from the factor (for instance, through a burrowing habit), or can
move away from the factor.
Table A3. Environmental factors for which intolerance and hence sensitivity is
assessed.
Physical factors
Substratum loss
Smothering
Suspended sediment
Desiccation
Changes in emergence regime
Changes in water flow rate
Changes in temperature
Changes in turbidity
Changes in wave exposure
Noise
Visual presence
Abrasion and physical disturbance
Displacement
Chemical factors
Synthetic compounds
Heavy metals
Hydrocarbons
Radionuclides
Changes in nutrient levels
Changes in salinity
Changes in oxygenation
Biological factors
Introduction of microbial pathogens
Introduction of non‐native species and translocation
Selective extraction of this species
Selective extraction of other species
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In the absence of direct evidence, the MarLIN rationale includes simple decision trees to aid
intolerance and recoverability assessment based on the available key information for the
species. The decision trees provide a systematic and transparent approach to assessment.
The decision trees are described in full by Tyler‐Walters et al. (2001).
4. Assess the recoverability of the species. The likely recoverability of a species from
disturbance or damage is dependent on its ability to regenerate, regrow, recruit or recolonize,
depending on the extent of damage incurred and hence its intolerance. The recoverability of a
species is assessed against the recoverability scale (Table A4) by reference to direct evidence
of recruitment, recolonization or recovery (e.g. after environmental impact or experimental
manipulation in the field) and/or key information on the reproductive biology, habitat
preferences and distribution of the species.
5. Assess the sensitivity of the species. The overall sensitivity rank is derived from the
combination of intolerance and recoverability using the rationale shown in Tables A5 and A6
below.
The sensitivity assessment rationale uses the question 'does it matter if……?', together with the
definitions of sensitive habitats and species proposed in the Review of Marine Nature
Conservation (Laffoley et al., 2000) as touch‐stones throughout. Due to the importance of
recoverability in assessing the continued survival of a habitat or species population, the scale
is intuitively weighted towards recoverability. However, where recovery is likely to occur in a
short period of time, intolerance has been given a greater weight rather than under‐estimate
the potential sensitivity of marine habitats and species. The sensitivity scales and definitions
are designed to be meaningful in marine environmental management, protection, and
conservation.
Table A4. Recoverability.
RECOVERABILITY
The ability of a habitat, community, or individual (or individual colony) of species to redress
damage sustained as a result of an external factor.
Recoverability is only applicable if and when the impacting factor has been removed or has
stopped. Ranks also only refer to the recoverability potential of a species, based on their
reproductive biology etc.
Rank

Definition (From Hiscock et al. 1999)

None
Recovery is not possible
Very low / none Partial recovery is only likely to occur after about 10 years and full recovery
may take over 25 years or never occur.
Low
Only partial recovery is likely within 10 years and full recovery is likely to
take up to 25 years.
Moderate
Only partial recovery is likely within 5 years and full recovery is likely to
take up to 10 years.
High
Full recovery will occur but will take many months (or more likely years)
but should be complete within about five years.
Very high
Full recovery is likely within a few weeks or at most 6 months.
Immediate
Recovery immediate or within a few days.
Not relevant For when intolerance is not relevant or cannot be assessed. Recoverability
cannot have a value if there is no intolerance and is thus ‘Not relevant’.
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For example, if a habitat or species is very adversely affected by an external factor arising from
human activities or natural events (killed/destroyed, ‘high’ intolerance) and is expected to
recover over a very long period of time, i.e. >10 or up to 25 years (‘low’ recoverability) then it
would be considered to be highly sensitive. Similarly, if a habitat or species is adversely
affected by an external factor arising from human activities or natural events (damaged,
‘intermediate’ intolerance) but is expected to recover in a short period of time, i.e. within 1
year or up to 5 years (‘very high’ or ‘high’ recoverability) then it would be considered to be of
low sensitivity. The scenarios used to derive the sensitivity scale are listed in Table A5.
NB: Where there is insufficient information to assess the recoverability of a habitat or species
(‘insufficient information’), the ‘precautionary principle’ will be used and the ‘recovery’ will be
assumed to take a very long time i.e. ‘low’ recoverability in the derivation of a sensitivity rank.
Table A5. Defining ‘sensitivity’ sensu lato for habitats and species. **=‘Reduced
viability’ includes physiological stress, reduced fecundity, reduced growth, and partial
death of a colonial animal or plant.
Sensitivity scale

Very High

High

Moderate

Sensitivity definition or scenario

‘Very high’ sensitivity is indicated by the following scenario:
 The habitat or species is very adversely affected by an external factor arising
from human activities or natural events (either killed/destroyed, ‘high’
intolerance) and is expected to recover only over a prolonged period of time, i.e.
>25 years or not at all (recoverability is ‘very low’ or ‘none’).
 The habitat or species is adversely affected by an external factor arising from
human activities or natural events (damaged, ‘intermediate’ intolerance) but is
not expected to recover at all (recoverability is ‘none’).
‘High’ sensitivity is indicated by the following scenarios:
 The habitat or species is very adversely affected by an external factor arising
from human activities or natural events (killed/destroyed, ‘high’ intolerance) and
is expected to recover over a very long period of time, i.e. >10 or up to 25 years
(‘low’ recoverability).
 The habitat or species is adversely affected by an external factor arising from
human activities or natural events (damaged, ‘intermediate’ intolerance) and is
expected to recover over a very long period of time, i.e. >10 years (recoverability
is ‘low’, or ‘very low’).
 The habitat or species is affected by an external factor arising from human
activities or natural events (reduced viability **, ‘low’ intolerance) but is not
expected to recover at all (recoverability is ‘none’), so that the habitat or species
may be vulnerable to subsequent damage.
‘Moderate’ sensitivity is indicated by the following scenarios:
 The habitat or species is very adversely affected by an external factor arising
from human activities or natural events (killed/destroyed, ‘high’ intolerance) but
is expected to take more than 1 year or up to 10 years to recover (‘moderate’ or
‘high’ recoverability).
 The habitat or species is adversely affected by an external factor arising from
human activities or natural events (damaged, ‘intermediate’ intolerance) and is
expected to recover over a long period of time, i.e. >5 or up to 10 years
(‘moderate’ recoverability).
 The habitat or species is affected by an external factor arising from human
activities or natural events (reduced viability **, ‘low’ intolerance) but is expected
to recover over a very long period of time, i.e. >10 years (recoverability is ‘low’,
‘very low’), during which time the habitat or species may be vulnerable to
subsequent damage.
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Sensitivity scale

Sensitivity definition or scenario

‘Low’ sensitivity is indicated by the following scenarios:
 The habitat or species is very adversely affected by an external factor arising
from human activities or natural events (killed/destroyed, ‘high’ intolerance) but
is expected to recover rapidly, i.e. within 1 year (‘very high’ recoverability).
 The habitat or species is adversely affected by an external factor arising from
human activities or natural events (damaged, ‘intermediate’ intolerance) but is
Low
expected to recover in a short period of time, i.e. within 1 year or up to 5 years
(‘very high’ or ‘high’ recoverability).
 The habitat or species is affected by an external factor arising from human
activities or natural events (reduced viability **, ‘low’ intolerance) but is expected
to take more than 1 year or up to 10 years to recover (‘moderate’ or ‘high’
recoverability).
‘Very low’ is indicated by the following scenarios:
 The habitat or species is very adversely affected by an external factor arising
from human activities or natural events (killed/destroyed, ‘high’ intolerance) but
is expected to recover rapidly i.e. within a week (‘immediate’ recoverability).
 The habitat or species is adversely affected by an external factor arising from
Very low
human activities or natural events (damaged, ‘intermediate’ intolerance) but is
expected to recover rapidly, i.e. within a week (‘immediate’ recoverability).
 The habitat or species is affected by an external factor arising from human
activities or natural events (reduced viability **, ‘low’ intolerance) but is expected
to recover within a year (‘very high’ recoverability).
‘Not sensitive’ is indicated by the following scenarios:
 The habitat or species is affected by an external factor arising from human
activities or natural events (reduced viability **, ‘low’ intolerance) but is expected
Not sensitive
to recover rapidly, i.e. within a week (‘immediate’ recoverability).
 The habitat or species is tolerant of changes in the external factor.
The habitat or species may benefit from the change in an external factor (intolerance
Not sensitive*
has been assessed as ‘tolerant*’).
The habitat or species is protected from changes in an external factor (i.e. through a
Not relevant
burrowing habit or depth), or is able to avoid the external factor.

The above definitions and scenarios give rise to the decision matrix shown in Table A6. The
decision matrix is used to automate the combination of ‘intolerance’ and ‘recoverability’ within
the MarLIN biology and sensitivity database.
The decision matrix shown in Table A6 is not symmetrical because the scale represents
scenarios in which the potential damage to the species or habitat ‘matters’. The scale is
intuitively weighted towards recoverability, although in a few cases intolerance has been given
a greater weight rather than under‐estimate the potential sensitivity of marine habitats and
species.
Please note that the intolerance, recoverability and sensitivity ranks should be read in
conjunction with the on‐line rationale for each assessment, which outline the evidence and key
information used and any judgements made in the assessment. The information used and
evidence collated is fully referenced throughout.
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Table A6. Combining 'intolerance' and 'recoverability' assessments to determine
'sensitivity'. NS = not sensitive, NR = not relevant.
Recoverability
None
High

Very high

Intolerance

Tolerant
Tolerant*
Not relevant

High
(1 ‐5 yr.)

Very high
(<1 yr.)

Immediate
(< 1 week)

Very high

High

Moderate

Moderate

Low

Very low

High

High

Moderate

Low

Low

Very Low

High

Moderate

Moderate

Low

Low

Very Low

Not
sensitive
Not
sensitive*

Not
sensitive
Not
sensitive*

Not
sensitive
Not
sensitive*

Not
sensitive
Not
sensitive*

Not
sensitive
Not
sensitive*

Not
sensitive
Not
sensitive*

Not
sensitive
Not
sensitive
Not
sensitive*

Not
relevant

Not
relevant

Not
relevant

Not
relevant

Not
relevant

Not
relevant

Not
relevant

Intermediate Very high
Low

Very low
Low
Moderate
(>25 yr.) (>10–25 yr.) (>5 ‐10 yr.)

6. Signing‐off. MarLIN reviews are checked by the Programme Director for accuracy and
clarity and the required changes made before the review goes ‘on‐line’ on the Web site.
7. Referee. As a final stage in the MarLIN quality assurance, Key Information reviews are
subject to peer review by an external marine biologist where possible.
Assessing the sensitivity of habitats and their associated species (biotopes)
The MarLIN approach to the assessment of the sensitivity of biotopes assumes that the
sensitivity of a community within a biotope is dependent upon and, therefore, is indicated by
the sensitivity of the species within that community. The species that indicate the sensitivity
of a biotope are identified as those species that significantly influence the ecology of that
component community (see Table A7). The loss of one or more of these species would result
in changes in the population(s) of associated species and their interactions. The criteria used
to identify species that indicate biotope sensitivity subdivide species into ‘key’ and ‘important’
based on the likely magnitude of the resultant change.
The protocol used to prepare a review of the biology and sensitivity key information for a
biotope is given below.
1. Collate key information on the biotope. The best available scientific information
required to describe the ecology and likely sensitivity of the biotope is collated using the
resources of the National Marine Biological Library (NMBL), the World Wide Web, and the
expertise of marine biologists based at the MBA, Plymouth.
2. Select species indicative of biotope sensitivity. Species are selected based on the review
of the ecology of habitat and community, where direct evidence of community interaction or
dependency is available, or where the species are ‘important characterizing’ (Table A7).
3. Review key information for the selected species. Key information on the biology and
sensitivity of the indicative species is researched.
4. Indicate quality of available data. The MarLIN programme operates an internal quality
assurance procedure, to ensure that only the most accurate available information is provided
on‐line. The quality of the available evidence and our confidence in our assessments (based on
availability of information) is clearly stated.
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5. Assess the intolerance, recoverability, and sensitivity of indicative species to
environmental factors. The sensitivity of the indicative species is assessed with respect to
change in 24 separate environmental factors (see Table A3 above). Precedence is given to
direct evidence of effect or impact. In the absence of direct evidence, the MarLIN rationale
includes simple decision trees to aid intolerance and recoverability assessment based on the
available information. The decision trees provide a systematic and transparent approach to
assessment. The decision trees are described in full by Tyler‐Walters et al. (2001).
6. Assess overall intolerance and recoverability of the biotope. The intolerance and
recoverability of the biotope are derived from the intolerance and recoverability of the species
identified as indicative of sensitivity, using a simple procedure shown in Figure 1 for
intolerance and in Figure 2 for recoverability. The definitions of biotope intolerance (revised
in April 2003) are shown in Table A8.
Knowledge of the biology of other species in the biotope, especially if they have been
researched as a part of the MarLIN programme, is also taken into account.
Table A7. Species that indicate biotope sensitivity.
SELECTION CRITERIA
The following criteria are used to decide which species best represent the sensitivity of a biotope or
community as a whole.
Rank

Criteria

The species provides a distinct habitat that supports an associated community.
Key structural
Loss/degradation of the population of this species would result in loss/degradation of
species
the biotope.
The species maintains community structure and function through interactions with
Key functional other members of that community (for example, predation, grazing, competition).
species
Loss/degradation of the population of this species would result in rapid, cascading
changes in the biotope.
Important The species is/are characteristic of the biotope and are important for the classification
characterizing of the biotope. Loss/degradation of the population of these species would result in
loss of that biotope.
species
Important
structural
species
Important
functional

The species positively interact with the key or characterizing species and is important
for their viability. Loss/degradation of populations of these species would likely
reduce the viability of the key or characterizing species. For example, these species
may prey on parasites, epiphytes, or disease organisms of the key or characterizing
species.
The species is/are the dominant source of organic matter or primary production
within the ecosystem. Loss/ degradation of these species could result in changes in
the community function and structure.

Additional species that do not fall under the above criteria but where present
Important
knowledge of the ecology of the community suggests they may affect the sensitivity of
other species
the community.
Note: All key species will be used in the sensitivity assessment. However, where several important
species satisfy the above criteria examples from each rank should be used. Preference should be given
to examples where direct evidence of community interaction is available or they are characteristic
(highly faithful) of the biotope.

Precedence is given to direct evidence of the effects of changes in environmental factors on a
habitat, its community and associated species (i.e. the components of a biotope), and its
subsequent recovery. The intolerance of a biotope to change in each environmental factor is
assessed against a standard ‘benchmark’ level of effect, which allows the user to compare the
recorded sensitivity to the level of effect predicted to be caused by a proposed development or
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activity. The evidence and key information used to assess intolerance, recoverability, and
sensitivity, and any judgements made are explained in the on‐line rationale for each
assessment. The source of all information used is clearly referenced on‐line.
7. Assess sensitivity of the biotope. The overall sensitivity rank is derived from the
combination of intolerance and recoverability using the rationale shown in Tables A5 and A6
above.
8. Assess the likely effect of the environmental factors on species richness. Change in an
environmental factor may not significantly damage key or important species but may still
degrade the integrity of the biotope due to loss of species richness. Therefore, the likely effect
of the factor on species richness in the biotope is indicated (see Table A9).
9. Signing‐off. MarLIN reviews are checked by the Programme Director for accuracy and
clarity and the required changes made before the review goes ‘on‐line’ on the website.
10. Referee. As a final stage in the MarLIN quality assurance, Key Information reviews are
subject to peer review by an external marine biologist where possible.
Table A8. Biotope intolerance (previously ‘sensitivity’ and revised April 2003)
BIOTOPE INTOLERANCE
The susceptibility of a habitat, community or species (i.e. the components of a biotope) to
damage, or death, from an external factor. Intolerance must be assessed relative to change in a
specific factor.
Rank

Definition

Species important for the structure and/or function of the biotope, or its identification
(‘important characterizing’ species), are likely to be killed and/or the habitat is likely
to be destroyed by the factor under consideration.
The population(s) of species important for the structure and/or function of the
biotope, or its identification (‘important characterizing’ species), may be reduced or
Intermediate degraded by the factor under consideration, the habitat may be partially destroyed, or
the viability of a species population, diversity and function of a community may be
reduced.
Species important for the structure and/or function of the biotope, or its identification
(‘important characterizing’ species), will not be killed or destroyed by the factor
Low
under consideration and the habitat is unlikely to be damaged. However, the viability
of a species population or the diversity / functionality in a community will be reduced.
The factor does not have a detectable effect on the structure and/or function of a
Tolerant biotope or the survival or viability of species important for the structure and/or
function of the biotope or its identification.
The extent or species richness of a biotope may be increased or enhanced by the
Tolerant*
factor.
Intolerance may be assessed as not relevant where communities and species are
Not relevant protected or physically removed from the factor (for instance circalittoral
communities are unlikely to be affected by increased emergence regime).

High
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Table A9. The likely response of species richness to an external factor
SPECIES RICHNESS
The number of species in a given habitat, biotope, community or assemblage
The following scale is used to judge the likely response of species richness to an external
factor.
Rank

Definition

The number of species in the community is likely to decrease significantly (>75% of
species) in response to the factor, probably because of mortality and loss of habitat.
Major decline For example, a change from very rich to very poor on the NHAP scales (Hiscock,
1996).

Decline

The community is likely to lose some of its species in response to the factor by either
direct mortality or emigration.
The community is likely to lose few species (<25% of species) in response to the

Minor decline factor. For example, a decrease of one level on the NHAP scales (Hiscock 1996).
No change
Rise

The factor is unlikely to change the species richness of the community
The number of species in the community may increase in response to the factor (Note
the invasion of the community by aggressive or non‐native species may degrade the
community).
It is extremely unlikely for a factor to occur (e.g. emergence of a deep water

Not relevant community) or the community is protected from the factor.

41

Are any key structural or key
functional species intolerant of the
factor?
Yes

No

Do these species have a high
intolerance to the factor?

Yes

High

Yes

High

No

Do the important characterizing
species have a high intolerance to
the factor?

No

Are the important structural or
important functional species more
intolerant of the factor than the
above species?

Yes

Biotope intolerance reported
as one level higher (more
sensitive) than the key or
important characterizing
species.

No

Are the important structural or
important functional species of
less or equal intolerance to the
factor than the above species?

Yes

Modify assessment if necessary.

Biotope intolerance reported
as the intolerance of the key or
important characterizing
species.

Review other key information
(ecological relationships,
productivity, habitat
complexity) that may affect
intolerance.

Figure A1. Biotope ‘intolerance’ assessment rationale.
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Is/are any key structural or key
functional species likely to recover
immediately?

No
Yes

Do these species have a very low
recoverability to the factor?

Yes

Very low

Yes

Very low

No

Do the important characterizing
species have a very low
recoverability to the factor?

No

Are important structural or
important functional species likely
to take longer to recover from the
factor than the above species?

Yes

Biotope recoverability
reported as one level lower
(slower recoverability) than
the key or important
characterizing species.

Yes

Biotope recoverability
reported as the recoverability
of the key or characteristic
species.

No

Are important structural or
important functional species of
less or equal recoverability from
the factor than the above species?

Modify assessment if necessary

Review other key information
(ecological relationships,
distribution, habitat
complexity) that may affect
recoverability?

Figure A2. Biotope ‘recoverability’ assessment rationale.
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Annex – Biotope Factsheets
List of biotopes
Encrusting tube worms, barnacles and sea mats on mobile, unstable, substrata ................................ 49
Gravel sea cucumber in circalittoral gravel ........................................................................................................... 53
Polychaetes in impoverished circalittoral mixed gravelly sand ................................................................... 57
Sand mason worms and polychaetes in tide swept sand and gravels ....................................................... 61
Mobile or unstable sediments with impoverished fauna ................................................................................ 65
Coarse sediment habitats dominated by venerid bivalves ............................................................................. 74
Cumacean crustaceans and Chaetozone setosa in gravelly sand .................................................................. 78
Circalittoral fine sands with Abra prismatica and polychaetes..................................................................... 82
Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment ................... 88
Amphiura filiformis, Mysella bidentata and Abra nitida in circalittoral sandy mud ............................. 92
Fabulina fabula and Magelona spp. in stable muddy sand.............................................................................. 96
Tube‐dwelling amphipods and polychaetes .......................................................................................................100
Whiteweed, hydroids and scour resistant epifauna on fine sand ..............................................................104
Ross worms in mixed sediment ................................................................................................................................108
Horn wrack, hydroids and scour resistant epifauna on mixed sediment ...............................................112
Flame (File) shell beds ..................................................................................................................................................116
Native oyster beds ..........................................................................................................................................................120
Slipper limpets, sea squirts and anemones on mixed sediment .................................................................124
Peacock worms, with sponges and anemones on shallow muddy gravelly sand and pebbles .....128
Pullet carpet shells, brittlestars and tanaids in mixed sediment ...............................................................134
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ENCRUSTING TUBE WORMS, BARNACLES AND SEA MATS ON MOBILE, UNSTABLE, SUBSTRATA
Pomatoceros triqueter with barnacles and
bryozoan crusts on unstable circalittoral cobbles
and pebbles SS.SCS.CCS.PomB (v04.05),
ECR.PomByC (v97.06), A5.131 (EUNIS).

Image required

Description
This biotope is characterized by a few ubiquitous robust and/or fast growing ephemeral species which
are able to colonize pebbles and unstable cobbles and slates which are regularly moved by wave and
tidal action. The main cover organisms tend to be restricted to calcareous tube worms such as
Pomatoceros triqueter (or P. lamarcki), small barnacles including Balanus crenatus and Balanus balanus,
and a few bryozoan and coralline algal crusts. Scour action from the mobile substratum prevents
colonization by more delicate species. Occasionally, in tide‐swept conditions, tufts of hydroids such as
Sertularia argentea and Hydrallmania falcata are present. This biotope often grades into SMX.FluHyd
which is characterized by large amounts of the above hydroids on stones also covered in Pomatoceros
and barnacles. The main difference here is that SMX.FluHyd, seems to develop on more stable,
consolidated cobbles and pebbles or larger stones set in sediment in moderate tides. These stones may
be disturbed in the winter and therefore long‐lived and fragile species are not found.

Characteristic species
Pomatoceros triqueter (or P. lamarcki) (tube worms), Balanus crenatus (an acorn barnacle)

Similar biotopes


IR.FIR.SG.CC.Mo ‐ a similar shallow water biotope occurring on cobbles at the base of surge
gullies.



SS.SMx.CMx.FluHyd ‐ as substratum stability increases (larger rocks and less turbulent wave
action) more species are able to colonize the sea bed. FluHyd, FluCoAs.SmAs and
ByErSp.DysAct in that order, represent the progression from PomB to more stable mixed
substrata although still with a high proportion of scour and sand tolerant species.

Habitat preferences
Biological zone: circalittoral
Substratum: cobbles and pebbles with sand, mobile substrata
Tidal regime: strong (3‐6 kn), moderately strong (1‐3 kn)
Wave exposure: very exposed, exposed, moderately exposed
Depth band: 0‐5 m, 5‐10 m, 10‐20 m
Salinity: full (30‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Intolerance
High

Recoverability
Very high

Sensitivity
Low

Confidence
Moderate

This biotope is dominated by permanently attached epifauna (tube worms, barnacles
and sea mats), with mobile starfish and urchins. Removal of the substratum would
remove the biotope in the affected area, so that an intolerance of high has been
recorded. Nevertheless, the dominant fauna are adapted to unstable, mobile substrata,
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regularly disturbed by wave action and storms, sand scour and grazing by
echinoderms, that is they are rapid colonizers. Therefore, recovery is likely to be rapid
(see recoverability below).

Sediment
plumes

H
L

Low
Low

Immediate
Immediate

Not sensitive
Not sensitive

Low
Low

Pomatoceros triqueter has been recorded from areas of high suspended sediment load
such as Chichester Harbour (Stubbings & Houghton, 1964). It is also commonly found
under boulders, where sediment is likely to settle and to be re‐suspended by water
movement. Similarly, Balanus species are generally tolerant of moderate siltation but
are intolerant of excessive siltation (Holt et al., 1995). Balanus crenatus is found in a
wide variety of habitats including estuaries and on the carapace of crustaceans in
sedimentary habitats, increased sediment loads may reduce growth rates. Encrusting
bryozoans may be more intolerant, although Electra pilosa is relatively tolerant of
suspended sediment, for example, Moore (1973; 1977) regarded Electra pilosa to be
ubiquitous with respect to turbidity in subtidal kelp holdfasts in north east England.
Nevertheless, 100‐200mg/l for 30 mins may temporarily stop feeding, and 20 mg/l for
1 day would interfere with feeding at an energetic cost, but is unlikely to result in loss
of individuals. Therefore, biotope intolerance is recorded as low and recoverability as
immediate (see recoverability below).

Deposition of H
L
sediments

High
High

Very High
Very high

Low
Low

Low
Low

Pomatoceros triqueter, Balanus crenatus and encrusting bryozoans are low lying
epifauna and probably highly intolerant of smothering by 5 cm of sediment, due to
clogging of filter‐feeding and respiratory apparatus, localized anoxia and associated
scour in this high energy habitat. Holme & Wilson (1985) suggested that scour or deep
submergence with sediment probably de‐populates the affected substrata.
Overall, the biotope occurs in high energy environments, so that deposited sediment
will be removed rapidly, probably within a few tidal cycles, depending on location.
Smothering by 5cm of sediment is likely to result in mortality of the characteristic
species, and by 10‐20 cm more so, as it is deeper and will take longer to be removed.
Recoverability is likely to be very high (see recoverability below).

H
Change in
sediment type M
L

High
High
Intermediate

Moderate
High
Very high

Moderate
Moderate
Low

Low
Low
Low

This biotope characterizes hard mobile substrata such as cobbles, pebbles and
boulders with sand or gravel in areas of considerable water movement due to either
wave action or tidal streams. The biotope occurs in very wave exposed to moderately
wave exposed habitats, and/or in areas of strong to very weak tidal streams (Connor
et al., 1997a). Scour of the cobbles, pebbles and boulders by sand, or by mobilization
of the cobbles and pebbles themselves results in a scour resistant or ephemeral fauna.
For example, in the mouth of the Teign, Devon, ECR.PomByC (v97.06) occurs on
cobbles sitting on coarse sand and gravel in a scour pit. This biotope is probably very
similar to the impoverished Balanus‐Pomatoceros assemblage described on hard
substrata subject to severe scour or deep submergence by sand or gravel in tide‐swept
areas of the central English Channel (Holme & Wilson, 1985).
Fining of the sediment by dredging or deposition of finer sediments will reduce the
availability of suitable habitat, and increase scour. Overall, the biotope is
characteristic of a particular Folk class and a change in sediment type in the long term
is likely to result in loss of the biotope and its replacement with another community.
Once the sediment returns to its original type, the biotope will recover rapidly (see
recoverability below).
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Change in
water flow

High

Change in
wave
exposure

High

Very high

Low

Low

Wave action is probably the most important source of water movement in the biotope
and in very exposed to exposed conditions, changes in water flow may not be
significant. But in moderately exposed to wave sheltered sites and/or with increasing
depth, currents and tidal flow become increasingly significant in the mobilization of
coarse sediments. An increase in water flow from strong to very strong will result in
increased scour, and possibly removal of the smaller pebbles, cobbles and sands and
hence some substratum loss. The biotope would probably develop on scoured
bedrock although with reduced abundance of individual species (see Holme & Wilson,
1985). However, a reduction in water flow from strong to weak will stabilize the
substratum, and allow more delicate species to colonize and increase in abundance,
e.g. hydroids, erect bryozoans, and ascidians, and the biotope may be replaced by more
stable epifaunal communities such as FluHyd. Therefore, an intolerance of high has
been recorded. Once prior conditions return, recovery is likely to be rapid (see
recoverability below).

Very high

Low

Low

Water movement is the most important structuring factor in this biotope. Mobilization
of the stony substratum and associated sediment by wave action, especially in winter
storms, controls succession and hence the community structure. For example, winter
storms were reported to de‐populate cobbles off Chesil Bank (Warner, 1985), while
severe scour by sand and gravel in the central English Channel de‐populated hard
substrata (see Holme & Wilson, 1985). However, seasonal de‐population of the
biotope is part of the dynamic stability of the community (Warner, 1985). This
biotope was reported from wave exposed to very wave exposed habitats. An increase
in wave action to extremely wave exposed for a year will probably reduce the
abundance of all species within the community, although some individuals will
probably survive in the summer months, and the biotope would still be recognizable
albeit with a reduced number of species (especially delicate hydroids and encrusting
bryozoans). However, a decrease in wave action, e.g. from exposed to sheltered, is
likely to have significant effects on the biotope. Decreased wave exposure will reduce
scour and stabilize the substratum, allowing more delicate and long‐lived species (e.g.
hydroids, erect bryozoans and ascidians) to colonize the habit. As a result, the biotope
will probably be replaced by communities characteristic of similar substrata but more
stable conditions e.g. FluHyd. Therefore, an intolerance of high has been recorded,
although recoverability is likely to be very high (see recoverability below).
The dominant species are rapid colonizers, capable of rapid growth and early

Recoverability reproduction. For example, Pomatoceros triqueter colonized artificial reefs soon after
deployment in summer (Jensen et al., 1994), settlement plates within 2‐3.5 months
and dominated spring recruitment (Hatcher, 1998). Similarly, Balanus crenatus also
colonized settlement plates or artificial reefs within 1‐3 months of deployment in
summer (Brault & Bourget, 1985; Hatcher, 1998), and became abundant on settlement
plates shortly afterwards (Standing, 1976; Brault & Bourget, 1985). Sebens (1985,
1986) noted that calcareous tube worms, encrusting bryozoans and erect hydroids
and bryozoans covered scraped areas within 4 months in spring, summer and autumn.
Similarly, Balanus crenatus was reported to be an opportunistic species, able to
colonize rapidly even in areas of high dredging intensity (Cooper et al., 2007, Boyd &
Rees, 2003). Holme & Wilson (1985) suggested that the fauna of their Balanus‐
Pomatoceros assemblage was restricted to rapid growing colonizers able to settle
rapidly and utilize space in short periods of stability in the summer months, and
develop within less than a year. Tube worms, encrusting bryozoans and hydroids are
generally considered to be early colonizers of available hard substrata and are
common members of fouling communities (Castric‐Fey, 1983; Rubin, 1985; Warner,
1985; Holme & Wilson, 1985; Sebens 1985, 1986; Jensen et al., 1994; Hatcher, 1998).
In addition, most of the epifauna is probably subject to severe physical disturbance
and scour during winter storms, and probably develops annually, through
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recolonization from any surviving individuals and from adjacent habitats. Off Chesil
Bank, the epifaunal community dominated by Pomatoceros triqueter, Balanus crenatus
and Electra pilosa decreased in cover in October, was scoured away in winter storms
and was recolonized in May to June (Warner, 1985). Warner (1985) reported that the
community did not contain any persistent individuals, being dominated by rapidly
colonising organisms but, while larval recruitment was patchy and varied between the
years studied, recruitment was sufficiently predictable to result in a dynamic stability
and a similar community was present in 1979, 1980 and 1983. Therefore, recovery is
likely to be very high, the biotope developing within less than a year and probably no
more than 6 months in spring and summer.
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GRAVEL SEA CUCUMBER IN CIRCALITTORAL GRAVEL
Neopentadactyla mixta in circalittoral shell
gravel or coarse sand: SS.SCS.CCS.Nmix
(v04.05), CGS.NeoBv (v96.7), A5.134 (EUNIS)

Image required

Description
Sublittoral plains of clean, shell, maerl and / or stone gravels, with frequent Neopentadactyla mixta.
Pecten maximus may occur occasionally along with Lanice conchilega. Other epifaunal species may
include Ophiura albida, Pagurus spp. and Callionymus spp. These sediments may be thrown into dunes
by wave action or tidal streams. Widespread species such as Cerianthus lloydii and Chaetopterus
variopedatus are present in many examples of this biotope. Neopentadactyla spend much of the winter
buried up to 60 cm deep in aerobic sediment. This biotope may be an epibiotic overlay of the biotope
MedLumVen.

Characteristic species
Neopentadactyla mixta (gravel sea cucumber)

Similar biotopes


SS.SMp.Mrl.Pcal – Nmix may occur in circalittoral dead maerl plains, often adjacent to maerl
beds.

Habitat preferences
Biological zone: circalittoral, lower infralittoral
Substratum: boulders, cobbles or pebbles with gravel and sand
Tidal regime: moderately strong (1‐3 kn), weak (>1 kn), very weak (negligible)
Wave exposure: exposed, moderately exposed
Depth band: 10‐20 m, 20‐30 m, 30‐50 m
Salinity: full (30‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Sediment
plumes

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Moderate

The fauna in this biotope are predominantly infauna, including Neopentadactyla mixta
living within gravel or maerl substrata are likely to be highly intolerant of substratum
loss. Loss of the substrata would result in the loss of the biotope in the affected area,
so an intolerance of high is recorded. , A recoverability of high has been suggested (see
recoverability below).

H
L

Low
Low

High
High

Low
Low

Very low
Very low

Most species in the biotope are burrowing infauna so are unlikely to be affected by an
increase in suspended sediment. Suspension feeders within the biotope may benefit
from an increase in suspended sediment, e.g. Neopentadactyla mixta and Lanice
conchilega, especially if the suspended material includes a significant proportion of
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organic matter. While a change of 100‐200mg/l for 30 mins may temporarily stop
feeding, and 20 mg/l for 1 day would interfere with feeding at an energetic cost, it is
unlikely to result in loss of individuals. Therefore, biotope intolerance is recorded as
low and recoverability as high (see recoverability below).

Deposition of H
L
sediments

Intermediate
Low

High
High

Low
Low

Very low
Low

Neopentadactyla mixta spend much of the winter buried up to 60 cm deep in aerobic
sediment. During this winter period, a torpid stage is entered with respiration and
activity greatly reduced. Given sufficient aeration, this species can tolerate long
periods without feeding. Neopentadactyla mixta may therefore tolerate a period of
smothering. There may be a significant deterioration in condition due to the energetic
cost. Smothering will be less problematic if it occurs during winter when
Neopentadactyla mixta are already buried.
Lanice conchilega lives in the sediment and uses sand grains and shell fragments to
make a tube that rises several centimetres above the sediment surface. It can adapt to
increased sedimentation by increasing the height of its tube (Zeigelmeier, 1952; MES,
2008, 2011). However, sudden deposition of sediment, at the high benchmark is likely
to smother the sand mason worm
The characteristic species within this biotope are likely to be tolerant of smothering by
5 cm of sediment, with little mortality. At the higher benchmark level of smothering by
10‐20 cm, deposited sediments will take longer to be removed by tidal energy rsulting
in mortality of some members of thye community, so intolerance is assessed as
intermediate and recoverability as high.

H
Change in
sediment type M
L

High
High
Intermediate

Low
Moderate
High

High
Moderate
Low

Very low
Very low
Very low

This biotope occurs in sublittoral plains of clean, shell, maerl, stone gravels or
sometimes coarse sands areas. Neopentadactyla mixta, the gravel sea cucumber,
burrows within gravel or maerl substrata, where the coarse sediments are well aerated
by water movement The addition of mud or an increased mud component is, it is likely
to block interstices, reduce aeration, and result in a drop in the abundance of
Neopentadactyla mixta. The faunal assemblage will change to one more adapted to
muddy sands.
A change of only six months may result in loss in abundance of Neopentadactyla and
Lanice in particular. There may be an increase in species that favour muddier
substrata, such as Pecten maximus and Cerianthus lloydii, therefore an intolerance of
intermediate has been suggested. Longer term, change will result in loss of the
biotope, therefore an intolerance of high has been recorded. Once the sediment has
returned to type, recovery could be high (see recoverability below).

Change in
water flow

High

High

Moderate

Low

This biotope occurs in areas of moderately strong to very weak tidal streams.
Hydrodynamic changes will have a strong influence on sediment characteristics. An
increase in water flow from ‘moderately strong’ to ‘very strong’ may interfere with
feeding and change sediment characteristics. Neopentadactyla mixta is a passive
suspension feeder and requires a reasonable flow of water to provide sufficient food
particles. The tentacular crown is held up in the water column in order to feed.
Increased water flow is shown to provoke total tentacle withdrawal in
Neopentadactyla mixta (Smith & Keegan, 1984). Although the species can tolerate long
periods (up to 8 months) without feeding within the substratum, considerable loss of
condition occurs during this time (Smith & Keegan, 1984). Prevention of feeding for a
whole year is likely to lead to death.
Furthermore, at the benchmark level, decreased water flow rate would probably
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increase deposition of finer sediments, and increase siltation. The sediment would
probably begin to favour deposit feeders and detritivores, to the detriment of the
suspension feeders. Overall, a decrease in water flow is likely to result in a change in
sediment composition and loss of the biotope.

Change in
wave
exposure

Recoverability

High

High

Moderate

Low

This biotope occurs in exposed and moderately exposed areas. Neopentadactyla mixta
and the majority of species in this biotope are suspension feeders, requiring a
reasonable flow of water to provide sufficient food particles. The tentacular crown is
held up in the water column in order to feed. Strong water flow causes the tentacles to
be displaced and bent. Increased wave exposure is shown to provoke total tentacle
withdrawal in Neopentadactyla mixta (Smith & Keegan, 1984). Increased wave and
swell induced turbulence compromise feeding processes and position retention.
Extreme weather events have been known to induce withdrawal of Neopentadactyla
mixta populations into the sediment for up to ten days (Smith & Keegan, 1984).
Although this species can tolerate long periods (up to 8 months) without feeding
within the substratum, considerable loss of condition occurs during this time.
Prevention of feeding for a whole year is likely to lead to death. However, deeper
examples are likely to be less vulnerable.
A decrease in wave exposure from e.g. ‘moderately exposed’ to ‘sheltered’ or ‘very
sheltered’ is likely to change the sediment structure and have concomitant effects on
the community, as many sediment dwelling species have defined substratum
preferences. In areas where wave action is the predominant source of water
movement (e.g. shallow examples of the biotope) the reduction in water movement
will favour deposition of finer sediments, filling the interstices within the gravels and
maerls, and favour mixed muddy or sandy sediment communities .
Overall, a change in wave exposure, at the benchmark level, is likely to result in loss of
the characteristic Neopentadactyla mixta, and as a result the biotope. Therefore, an
intolerance of high has been recorded. On return to prior conditions, recoverability is
likely to be high (see recoverability below).


Very little is known about settlement in holothuroids and no information has
been found in relation to the life history strategies of Neopentadactyla mixta
(Durkin, 2009). Breeding is presumed to occur between April and September
when the population is at the substratum surface. Holothuroids are
predominantly gonochoristic and broadcast spawners, some are brooders or
hermaphrodites. The larvae of some species show planktotrophy, others
lecithotrophy, some direct development, others indirect.



Pecten maximus reaches sexual maturity within the first 2‐3 years and has a
life span of 10‐20 years. The breeding season peaks in spring and autumn
(Fish & Fish, 1996). The veliger larvae are planktonic for about three to four
weeks and settle on a wide range of substrata including algae, bryozoans and
hydroids. In addition, the adults are mobile.



Lanice conchilega is a polychaete species with separate sexes. The species
has two larval stages, the aulophora larva lives for about 4‐6 weeks in the
plankton (Kessler, 1963 in Heuers et al., 1999). This species has a reported life
span of 1‐2 years (Beukema et al., 1978). Kuhl (1972) reported that the larvae
of Lanice conchilega are released between April and October. Experimental
data and field studies from the Wadden Sea revealed that the existence of 'hard
substrata', preferentially tubes of conspecific adults, was a requirement for
initial settlement of Lanice conchilega larvae (Heuers, 1998; Heuers et al.,
1998).
Therefore, based on the fauna associated with this habitat, recoverability of the
biotope is assessed as high.
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POLYCHAETES IN IMPOVERISHED CIRCALITTORAL MIXED GRAVELLY SAND
Protodorvillea kefersteini and other polychaetes in
impoverished circalittoral mixed gravelly sand ‐
SS.SCS.CCS.Pkef (v 04.05), A5.133 (EUNIS)
Hesionura elongata and Protodorvillea kefersteini in
offshore coarse sand ‐ SS.SCS.OCS.HeloPkef
(v04.05), A5.142 (EUNIS)

Image needed

Description
The Pkef community is characterized by the tubicolous polychaete Protodorvillea kefersteini, a small
free‐living polychaete. Other polychaetes including Caulleriella zetlandica, Minuspio cirrifera and
Glycera lapidum, nemerteans and the amphipod Ampelisca spinipes may all be found in addition to
numerous other polychaetes at low abundances (Connor et al., 2004). The polychaete Sabellaria
spinulosa is also found in low numbers in this biotope which, in combination with the Protodorvillea
kefersteini and other tubicolous species such as Caulleriella zetlandica, provides some structure to the
sediment and sediment surface. Although dominated by coarse sediment with gravelly and shelly sand,
it can also contain a mud and fine sand fraction. This biotope may be quite variable both spatially and
temporally in terms community structure and also sediment type which is often borderline between
the SCS (Sublittoral Coarse Sediment) and the SMX (Sublittoral Mixed Sediment) complexes (Connor et
al., 2004). HeloPkef is a deeper version of the Pkef biotope distinguished by the increased dominance
of the interstitial polychaete Hesionura elongata (Connor et al.,2004) Little data is available for
HeloPkef. Pkef and HeloPkef are impoverished communities and probably have similar sensitivities.

Characteristic species
Protodorvillea kefersteini (tubicolous polychaete), Sabellaria spinulosa (Ross worm), Caulleriella
zetlandica (tubicolous polychaete); Hesionura elongata (interstitial polychaete).

Similar biotopes


SS.SCS.CCS.MedLumVen and SS.SBR.PoR.SspiMx–these two biotopes are more diverse than
Pkef. Pkef may be a disturbed or transitional variant of these biotopes, due to dredging
activities or storm events



SS.SCS.ICS.HeloMsim ‐ HeloPkef occurs at greater depths than the shallow sandbank biotope
and can be distinguished by the relative importance of the polychaete Microphthalmus similis in
HeloMsim




SS.SMx.OMx.PoVen – PoVen is offshore
SS.SCS.ICS.MoeVen ‐ HeloPkef is possibly a deep water variant of this biotope where the
dominance of Moerella pygmaea is reduced and replaced by and increase in importance of the
polychaetes Hesionura elongata and Protodorvillea kefersteini.

Habitat preferences
Biological zone: Infralittoral (Pkef), Circalittoral (HeloPkef)
Substratum: Medium to coarse sand with some gravel or shell, and a fine sand or mud fraction
Tidal regime: Not listed
Wave exposure: Exposed, moderately exposed
Depth band: 10‐20 m, 20‐30 m (HeloPkef depth band unknown but deeper)
Salinity: full (30‐35 ppt)
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Sensitivity assessment
Pressure

Intolerance

Recoverability

Sensitivity

Confidence

Removal of
seabed
deposits
(substrata)

Intermediate

High

Low

Low

Sediment
plumes

H
L

At the level of the benchmark, SS.SCS.CCS.Pkef is likely to be intolerant to the removal
of seabed deposits. The characterizing species are all tubicolous polychaetes with
limited mobility and are found on or near the surface. Therefore, they are likely to be
removed from the system. Those individuals picked up and subsequently lost through
dredger overspill or redeposition may also perish. An Environmental Statement by
Civil & Marine (1994, cited in Anon, 1999) reported that some dredged samples
contained up to 60% of Sabellaria spinulosa by volume. Given the extent of many
sedimentary habitats, and the spatial footprint of the disturbance in the benchmark,
this pressure is highly unlikely to lead to the complete loss of any of the biotopes
considered within this grouping and an intermediate tolerance has been suggested.
The recovery of SS.SCS.CCS.Pkef is intrinsically linked to the nature of the substratum.
Dredging for aggregates will remove the more gravelly sediment from the biotope and
the resulting substrata will be finer. Protodorvillea kefersteini and Caulleriella
zetlandica are also found in muddy sand so their recovery is unlikely to be delayed by a
spatial reduction in the availability of gravelly sand, especially since not all the gravelly
sand will be removed from the system. Furthermore, the exposed to moderately
exposed nature of the environment in which this biotope is found will likely result in
the frequent redistribution of the gravel anyway. Sabellaria spinulosa is associated
with sandy and gravely deposits (Seiderer & Newell, 1999), although finer less stable
substrata may still support ephemeral aggregations of the worms. Recovery has been
assessed as high (see recoverability below).

Tolerant
Tolerant

Not relevant
Not relevant

Not sensitive
Not sensitive

Low
Low

As a result of SS.SCS.CCS.Pkef being found in moderately exposed to exposed
environments and the fact that it can have a fine sand or mud fraction, it is likely that
the biotope will experience regular periods of increased suspended sediment
throughout the year. Furthermore, all the species are tubicolous so even if the
suspended sediment were to adversely affect them their tubes would provide a retreat
from any scour. Sabellaria spinulosa require sand grains with which to construct their
tubes and so sediment plumes could actually serve to facilitate tube construction and
may result in increased populations (Pearce et al., 2007). However, an increase in
suspended inorganic sediment may also clog feeding apparatus. Overall,
SS.SCS.CCS.Pkef is assessed as tolerant to sediment plumes at both benchmark levels.

Deposition of H
L
sediments

Intermediate
Tolerant

High
Not relevant

Low
Not sensitive

Low
Low

Owing to the moderately high energy environment that SS.SCS.CCS.Pkef occurs in, the
suspension and re‐deposition of sediments is a normal feature of the biotope,
especially during and following storm events. As a result, sediment deposition at the
low level of the benchmark (5 cm) is unlikely to deleteriously influence the fauna.
Feeding in suspension feeders such as Sabellaria spinulosa may be interrupted
temporarily but the water flow will soon 'clean' the excess sediment from the biotope.
Some sediment may become trapped in the nooks and crevices of the reef and this is
likely to be of benefit to deposit feeders and infauna. Depending on timing this may
interfere with reproduction (in terms, for example, of larval settlement) although only
temporarily. Tolerant has therefore been suggested.
However, intolerance is likely to be higher at the higher benchmark level as a result of
the fact that the characterizing species have low mobility and therefore, as opposed to
being able to crawl up through the new sediment layer, they may perish as a result of
being deprived feeding opportunities and oxygen. Protodorvillea kefersteini lives in
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burrows just below the sediment surface and the addition of a thick layer of sediment
would result in the death of some individuals. Equally Caulleriella zetlandica would be
expected to suffer some loss. Collins (2003a; 2003b; 2005) reported that Sabellaria
spinulosa reefs in Poole Bay were periodically inundated with large sand waves. Such
sand waves may be tens of centimetres deep and may smother the reefs for many
months (K. Collins, pers. comm.), probably killing many of the polychaetes themselves
in the process.
Accordingly, intolerance has been assessed as intermediate at the high benchmark
level. Recovery should occur within five years and has therefore been assessed as high
(see recoverability below).

H
Change in
sediment type M
L

Tolerant
Tolerant
Tolerant

Not relevant
Not relevant
Not relevant

Not sensitive
Not sensitive
Not sensitive

Very low
Very low
Very low

Due to the fact that aggregate extraction is likely to remove the coarser sediment
fraction from the system, the assessment of sensitivity of SS.SCS.CCS.Pkef to a change in
sediment type has been based on a vertical shift in the Folk classification from gravelly
muddy sand to slightly gravelly muddy sand. Based on this benchmark method, it is
unlikely that SS.SCS.CCS.Pkef would be intolerant because gravelly substrata are still
present and the characterizing species can all be found on non‐gravelly areas e.g.
muddy sand.

Change in
water flow

High

High

Moderate

Very low

The tidal regime for this biotope has not been listed but considering the fact that Pkef
occurs on the open coast the sensitivity assessment for a change in water flow is based
on the assumption that SS.SCS.CCS.Pkef is found in areas subject to weak to moderately
strong water flow, while deeper HeloPkef is presumed to occur in similar water fow
regime. . The type of sediment present is determined by the type of substratum
available and strength of water movement, so that sediments within an area probably
reflect the average energy conditions of that area (Hiscock, 1983).
If water flow changed from moderately strong to very strong for a period of a year, it
would bring about concomitant changes in the grade of the sediment owing to the
winnowing away of the sediment. An increase in flow rate to very strong is likely to be
detrimental to the biotope. The soft mucous tubes of Protodorvillea kefersteini on and
just under the surface of the sediment, in addition to the tubes of other polychaetes,
including Caulleriella zetlandica and Sabellaria spinulosa, would probably be broken up
and redistributed along with much of the infauna. Exposed infauna and tubicolous
fauna would be at increased risk of predation from mobile epibenthic predators. Finer
particles may be washed away leaving clean gravel and, potentially, an even more
impoverished community. There would be a decrease in tube building material and
the lack of deposition of particulate matter at the sediment surface would reduce food
availability for the deposit feeders in the biotope. An intolerance of high has been
suggested to reflect the possibility that the characteristic fauna would be washed away
and unable to resettle and forms tubes due to the high flow rate.
A reduction in water flow rate to very weak (negligible) may reduce the availability of
suspended particles, therefore hindering the growth and repair of the Sabellaria
spinulosa tubes and other tube‐building species. A reduction in suspended sediment
will also affect food availability for both suspension feeders and, after the sediment has
settled, deposit feeders. However, in exposed and moderately exposed areas of the
coast where this biotope can be found, the wave action may be sufficient to resuspend
sediments. SS.SBR.PoR.SspiMx is found in moderately wave exposed areas with
moderately strong to weak tidal streams in depths of 10‐30 m so in turbid areas there
is the possibility that this biotope may start to develop which again would lead to the
loss of SS.SCS.CCS.Pkef.
In summary it is likely that a change in water flow in either direction would result in
the recognizable biotope being lost. Recoverability is likely to be high (see
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recoverability below).

Change in
wave
exposure

Recoverability

High

High

Moderate

Very low

SS.SCS.CCS.Pkef is found in moderately wave exposed to wave exposed areas, while the
deeper circalittoral HeloPkef may experience less wave action.
Wave action is a particularly important physical factor in the shallow subtidal as
oscillatory wave action disturbs the sand and can cause large scale sediment transport.
A change to extremely wave exposed over the period of one year would be detrimental
to the biotope. The soft mucous tubes of Protodorvillea kefersteini on and just under
the surface of the sediment, in addition to the tubes of other polychaetes, including
Caulleriella zetlandica and Sabellaria spinulosa, would be broken up and redistributed
along with much of the infauna. Exposed infauna and tubicolous fauna would be at
increased risk of predation from mobile epibenthic predators. Finer particles may be
washed away leaving clean gravel and, potentially, an even more impoverished
community. The suspended sediment and potential scour would disrupt the
suspension feeding activity of Sabellaria spinulosa which, over a year period would
lead to some loss.
A change in the other direction to a very wave sheltered environment could result in
an increase in siltation, especially when combined with weak water flow. The
availability of suspended particles may fall, therefore hindering the growth and repair
of the Sabellaria spinulosa tubes and other tube‐building species. A reduction in
suspended sediment will also affect food availability for both suspension feeders and,
after the sediment has settled, deposit feeders.
In summary it is likely that a change in wave exposure in either direction would result
in the recognizable biotope being lost. Recoverability is likely to be high (see
recoverability below).


Protodorvillea spp. reach sexual maturity within six months and, although there
is little available information on the breeding season or fecundity, the short
life‐span, relatively rapid growth rate & larval dispersal phase suggest that
species of this genus have a high recoverability (MES, 2008, 2011).



Caulleriella spp. do not reach maturity until their second year and have a
moderately high fecundity of 1,000‐5,000 offspring (MES, 2008, 2011). There
is some evidence to suggest that larvae are brooded & undergo direct
development which means that potential larval dispersion is low and recovery
of biomass following colonization may take up to five years (MES, 2008, 2011).



Hesionura spp. are very small interstitial mobile phyllodoccid polychaetes, with
planktonic larvae. However, nothing is known of its life history nor its
recoverability (MES, 2008, 2011).



Sabellaria spinulosa is most frequently found in disturbed and polluted
conditions and is an ‘r‐strategist' (a life strategy which allows a species to deal
with the vicissitudes of climate and food supply by responding to suitable
conditions with a high rate of reproduction. R‐strategists are continually
colonising habitats of a temporary nature (from Baretta‐Bekker et al., 1992)).
Sabellaria spinulosa occurs in high densities on subtidal gravels that would be
expected to be disturbed every year or perhaps once every few years due to
storms and in polluted conditions. Areas where Sabellaria spinulosa had been
lost due to winter storms appeared to recolonize up to a maximum thickness of
2‐3 cm during a single growing season (R. Holt, pers. comm. in Holt et al.,
1998).



Research carried out on Hastings Banks (Pearce et al., 2007) suggest a recovery
timescale for Sabellaria spinulosa of up to five years following the cessation of
aggregate extraction, with a primary larval settlement taking place within the
first year.
Overall, the potential for SS.SCS.CCS.Pkef to recover is likely to be high.
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SAND MASON WORMS AND POLYCHAETES IN TIDE SWEPT SAND AND GRAVELS
Dense Lanice conchilega and other polychaetes in
tide‐swept infralittoral sand and mixed gravelly
sand SS.SCS.ICS.SLan (v04.05), IGS.FaS.Lcon
(v97.06), A5.127 (EUNIS)

Sand mason worms on coarse sediment. Image: Fiona
Crouch.

Description
Dense beds of Lanice conchilega occur in coarse to medium fine gravelly sand in the shallow sublittoral,
where there are strong tidal streams or wave action. Several other species of polychaete also occur as
infauna e.g. Spiophanes bombyx, Scoloplos armiger, Chaetozone setosa and Magelona mirabilis. Lanice
beds are found in a wide range of habitats including muddier mixed sediment. The dense Lanice
biotope (LGS.Lan) on certain lower shores may be a littoral extension of the current biotope. The
presence of L. conchilega in high numbers may, over time, stabilise the sediment to the extent where a
more diverse community may develop. Possibly, as a result of this, there is a high level of variation
with regard the infauna found in SCS.SLan. It is likely that a number of sub‐biotopes may subsequently
be identified for this biotope. Offshore from the Wash and the North Norfolk coast Lanice beds are
often found intermixed with Sabellaria spinulosa beds in muddier mixed sediment, particularly in the
channels between the shallow sandbanks, which are so prevalent in this area. It is possible that the
presence of Lanice has stabilised the habitat sufficiently to allow the deposition of finer material, which
has subsequently assisted the development of S. spinulosa. It may be more accurate to define SLan as
an epibiotic biotope which overlays a variety of infaunal biotopes (e.g. NcirBat in finer sands and
AalbNuc or FfabMag in slightly muddier areas).

Characteristic species
Lanice conchilega (sand mason worm)

Similar biotopes


None

Habitat preferences
Biological zone: infralittoral
Substratum: boulders, cobbles or pebbles with gravel and sand
Tidal regime: strong (3‐6 kn), moderately strong (1‐3 kn), weak (>1 kn), very weak (negligible)
Wave exposure: exposed, moderately exposed, sheltered
Depth band: 0‐5 m, 5‐10 m, 10‐20 m
Salinity: full (30‐40 ppt)
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Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Sediment
plumes

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Moderate

Characterizing species in the biotope are infaunal and would therefore be removed
along with the substratum. Some epifaunal and swimming species, such as amphipods
and the harbour crab Liocarcinus depurator, may be able to avoid the pressure (i.e. the
dredge). However, because the species which characterize the biotope would be lost,
intolerance has been assessed to be high and there would be a major decline in species
richness. Recoverability has been assessed to be high (see recoverability below).

H
L

Tolerant
Tolerance

Not relevant
Not relevant

Not sensitive
Not sensitive

Low
Low

Suspension feeding species within the biotope are likely to benefit from an increase in
suspended sediment especially if there was a significant proportion of organic matter
in the suspended sediment and if food was previously limiting. Lanice conchilega uses
its 'feeding crown' to attain particles and unless the 'feeding crown' becomes clogged
and requires excessive cleaning at energetic cost the species is unlikely to be adversely
affected. Infaunal polychaetes species are unlikely to be perturbed. In addition, this
biotope may occur in estuarine conditions, where it is likely to experience very high
suspended sediment loads. Therefore, an assessment of not sensitive has been made.
Recoverability is likely to be high (see recoverability below).

Deposition of H
L
sediments

High
Intermediate

High
High

Moderate
Low

Low
Low

Lanice conchilega can adapt to increased sedimentation by increasing the height of its
tube above the sediment surface (Ziegelmeier, 1952). However, sudden deposition of
sediment, as in this benchmark, is likely to smother the sand mason worm. Although
no direct study of Lanice was found, Maurer et al. (1986) suggested that epifaunal
suspension feeders were generally unable to escape smothering by more than 1 cm of
sediment. Other components of the community such as surface deposit feeding
polychaetes e.g. Magelona mirabilis or Spiophanes are likely to be affected. Maurer et
al. (1986) noted that mucous tube feeders and labial palp deposit feeders were the
most susceptible to smothering. Shallow burrowing bivalves such as Abra alba and
Fabulina fabula, would be covered by smothering sediment. However, shallow
burrowing suspension feeders were most likely to escape smothering by 10 and 50 cm
of their native sediment (Maurer et al., 1986). However, the effects are more severe
where the sediment differs from that to which the species are adapted; e.g. Scoloplos
fragilis was able to burrow through native sediment but not so able in silty‐clay
(Maurer et al., 1986).
This biotope occurs in high energy environments. Therefore, deposited sediments are
likely to be removed quite quickly and remain oxygenated while present. Rapid
burrowing species such as the larger infaunal polychaetes and Abra alba are likely to
move to the surface of the sediment relatively quickly. However, immediate
smothering by 5 cm of sediment is likely to result in loss of members of the community,
most notably Lanice; hence, an intolerance of intermediate is suggested. Smothering
by 10‐20 cm is likely to be more severe, so that an intolerance of high is suggested.
Recoverability is likely to be high (see recoverability below).

H
Change in
sediment type M
L

High
High
Intermediate

High
High
High

Moderate
Moderate
Low

Very low
Very low
Very low

This biotope occurs in fine, gravelly sands with a high proportion of fine sand. Where
mud or an increased mud component is added to the sediment, it is likely that the
resident community will change to one more adapted to muddy sands, e.g. AalbNuc or
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FfabMag. Alternatively, fining of sediment may result in fine sand communities such as
NcirBat, as this biotope may be an epifaunal overlay of these, or related, infaunal
biotopes. AalbNuc, FfabMag and NcirBat are characterized by Lanice conchilega but not
as abundantly as this (SLan) biotope. Although many of the characteristic species
populations will survive the change in sediment type, the relative community
composition will change, and hence the SLan biotope will no longer be recognizable.
A change of only six months may result in loss of the abundance of Lanice in particular,
but otherwise, the community will remain, therefore an intolerance of intermediate
has been suggested. Longer term, change will result in loss of the biotope, therefore an
intolerance of high has been recorded. Once the sediment has returned to type,
recovery will be high (see recoverability below).

Change in
water flow

Change in
wave
exposure

High

High

Moderate

Low

The nature of the substratum is, in part, determined by the hydrographic regime
including water flow rate. Changes in the water flow rate will change the sediment
structure and have concomitant effects on the community, as many sediment dwelling
species have defined substratum preferences (e.g. Bathyporeia pelagica). Moderate to
high velocities of water flow have been reported to enhance settlement of Lanice
conchilega larvae (Harvey & Bourget, 1997). But an increase in water flow from e.g.
moderately strong to very strong, would probably winnow away smaller particulates,
increasing average particle size in favour of gravels and pebbles. Therefore, the
density of the Lanice conchilega population may decline, in part due to a lack of
suitable substrata with which to build its tubes, and partly from interference with its
feeding. The community would probably become dominated by water flow tolerant
species that prefer coarse substratum, while species such as Arenicola marina, Abra
alba, and Spiophanes bombyx may be excluded.
Decreased water flow rate would probably increase deposition of finer sediments, and
increase siltation. The sediment would probably begin to favour deposit feeders and
detritivores, to the detriment of the suspension feeders. The average particle size of
the sediment would be reduced, and the community may start to be replaced, over a
period of one year, by communities characteristic of muddy sands.
Overall, a change in water flow rate, at the benchmark level, is likely to result in loss of
the biotope. Therefore, an intolerance of high has been recorded. On return to prior
conditions, recoverability is likely to be high (see recoverability below).

High

High

Moderate

Low

The biotope occurs in wave exposed to sheltered conditions (Connor et al., 2004). In
sheltered conditions, the tidal streams are probably the most structuring factor. An
increase in wave exposure is likely to have adverse effect on the biotope. Rees et al.
(1977) found that only 1% of the Lanice conchilega population in Colwyn Bay
apparently survived after winter storms. Presumably, the oscillatory action on the
prominent tube served to dislodge the species. An increase in wave exposure e.g. from
exposed to very or extremely exposed would also lead to erosion of the substratum in
the shallowest locations and favour coarser sediments, which will alter the extent of
suitable habitat available for the community, and probably a change in the biotope.
In locations where wave action is more important for structuring of the sediment than
tidal streams, a reduction in wave exposure (e.g from moderately exposed to very
sheltered) will broadly result in muddy, finer sediments and, as above, a change in the
dominant community. For example, a higher proportion of fine sediment would
probably result in the increased abundance of the deposit feeders within the biotope,
particularly species which favour finer sediments, such as the polychaete Aphelochaeta
marioni and the echinoid Echinocardium cordatum.
Overall, a change in wave exposure, at the benchmark level, is likely to result in loss of
all the biotope. Therefore, an intolerance of high has been recorded. On return to prior
conditions, recoverability is likely to be high (see recoverability below).
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The life history characteristics of the polychaete and bivalve species that characterize

Recoverability the biotope suggest that the biotope would recover from major perturbations within

five years.
Lanice conchilega spends up to 60 days in the plankton and could disperse over a wide
area. Heuers & Jaklin (1999) found that areas with adult worms or artificial tubes
were settled and areas without these structures were not. Strasser & Pielouth (2001)
reported that larvae were seen to settle in areas where there were no adults but took
three years to re‐establish the population. Recoverability is, therefore, probably
quicker in areas that already have a population of Lanice conchilega but would occur in
suitable substratum within only a few years even in the absence of existing
populations.
Abra alba demonstrates a considerable capacity for recovery. Abra alba spawns at
least twice a year over a protracted breeding period, during which time an average
sized animal of 11 mm can produce between 15,000 and 17,000 eggs. Such egg
production ensures successful replacement of the population, despite high larval
mortality which is characteristic of planktonic development. Timing of spawning and
settlement suggests that the larval planktonic phase lasts at least a month (Dauvin &
Gentil, 1989), in which time the larvae may be transported over a considerable
distance. In addition to dispersal via the plankton, dispersal of post‐settlement
juveniles may occur via byssus drifting (Sigurdsson et al., 1976) and probably bedload
transport (Emerson & Grant, 1991). Diaz‐Castaneda et al., (1989) experimentally
investigated recolonization sequences of benthic areas over a period of one year
following defaunation of the sediment. Recovery of the Abra alba population was rapid
and recruitment occurred from surrounding populations via the plankton. The
abundance, total biomass and diversity of the community all increased until a
maximum was reached after 20 to 24 weeks, according to the season. The community
within the experimental containers matched that of the surrounding areas
qualitatively but quantitatively within 4 to 8 months depending on the seasonal
availability of recruits, food supply and faunal interactions. The experimental data
suggests that Abra alba would colonize available sediments within the year following
environmental perturbation. Summer settled recruits may grow very rapidly and
spawn in the autumn, whilst autumn recruits experience delayed growth and may not
reach maturity until the following spring/summer. Niermann et al. (1990) studied the
recovery of a fine sand Fabulina fabula community from the German Bight following a
severe hypoxia event. Re‐establishment of faunal composition took approximately
eight months, but biomass did not fully recover for approximately two years. The life
history characteristics of Abra alba and its widespread distribution contribute to its
powers of recoverability.
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MOBILE OR UNSTABLE SEDIMENTS WITH IMPOVERISHED FAUNA
Infralittoral mobile clean sand with sparse
fauna SS.SSa.IFiSa.IMoSa (v 04.05), A5.231
(EUNIS)
Nephtys cirrosa and Bathyporeia spp. in
infralittoral sand SS.SSa.IFiSa.NcirBat (v
04.05), IGS.NcirBat (v 97.02), A5.233 (EUNIS)
Glycera lapidum in impoverished infralittoral
mobile gravel and sand SS.SCS.ICS.Glap (v
04.05), A5.125 (EUNIS)
Hesionura elongata and Microphthalmus similis
with other interstitial polychaetes in
infralittoral mobile coarse sand
SS.SCS.ICS.HeloMsim (v 04.05), A5.124
(EUNIS)

Image required

Description
Whilst the fauna characterizing these four sand and gravel biotopes may differ, the biotopes are similar
in that they all occur in hydrographically dynamic areas that lead to unstable substratum and, hence,
impoverished fauna in some cases. In general, the biotopes are all dominated by mobile crustaceans
and polychaetes. Due to the highly mobile nature of the sand, the biotope is unsuitable for macroalgae.
Any primary productivity is likely to come from benthic microalgae.
Superficially, the habitats may appear homogenous, but within the sand a variety of niches are
probably available for colonization. For instance, sandbanks may show a gradient from fine to coarse
sediments, and upper sand layers may be characterized by smaller waves and ripples which are
continually destroyed and rebuilt by currents and wave action. The highly mobile substratum means
that biogenic structures, including worm tubes and casts, do not contribute to the structural
heterogeneity of the habitat. In other words, the associated communities are dominated by physical
influence, as opposed to biological forces.
SS.SSa.IFiSa.IMoSa, SS.SSa.IFiSa.NcirBat and SS.SCS.ICS.Glap are dominated by disturbance tolerant
or mobile species, i.e. the polychaetes, mobile amphipods and mysids. Unlike the other four biotopes
that have characteristic species, the fauna of SS.SSa.IFiSa.IMoSa tend to be transient and opportunistic
and include mobile and often burrowing scavengers and predators including the crabs Pagurus
bernhardus, Liocarcinus depurator, Carcinus maenas and the common starfish (Asterias rubens). In
more stable examples, infaunal amphipods may occur in addition to a few mysids e.g. Gastrosaccus
spinifer, the burrowing polychaete Nephtys cirrosa and the isopod Eurydice pulchra (Connor et al.,
2004). Sand eels Ammodytes sp. may be observed in SS.SSa.IFiSa.IMoSa in addition to
SS.SSa.IFiSa.NcirBat.
SS.SSa.IFiSa.NcirBat is characterized by Nephtys cirrosa and Bathyporeia spp. (and sometimes
Pontocrates spp.) and other mobile amphipods. As with SS.SSa.IFiSa.IMoSa, the biotope may have
different fauna according to the hydrographic environment. For example, the magelonid polychaete
Magelona mirabilis may be frequent in this biotope in more sheltered, less tideswept areas whilst in
coarser sediments the opportunistic polychaete Chaetozone setosa may be commonly found (Connor et
al., 2004). Other polychaetes including Spio filicornis, Spio martinensis and Lanice conchilega may also
be present.
In SS.SCS.ICS.Glap, the characterizing species is the polychaete Glycera lapidum which is a species
complex meaning that some variability in identification may be found in the literature (Connor et al
2004). SS.SCS.ICS.Glap is probably the most highly disturbed and dynamic of the four biotopes in this
group. Like other biotopes in this group, other taxa may include polychaetes, in this case species such
as Spio martinensis, Spiophanes bombyx, Nephtys spp. and in some areas the bivalve Spisula elliptica.
SS.SSa.IFiSa.IMoSa may in fact be a transitional community, which develops into a true biotope in
more stable conditions (Connor et al., 2004).
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Unlike the other three biotopes in this group, SS.SCS.ICS.HeloMsim is characterized by an interstitial
fauna of polychaetes living in the spaces between the grains of sand, in particular hesionurid
polychaetes such as Hesionura elongata and Microphthalmus similis, along with protodrilid polychaetes
such as Protodrilus spp. and Protodriloides spp (Connor et al., 2004). Larger deposit feeding
polychaetes including Travisia forbesii may also be found.
Where differences are likely to occur between the sensitivities of these biotopes to the different
factors, this has been highlighted in the text and the highest sensitivity reported in the summary
header.

Characteristic species
Nephtys cirrosa (white catworm), Bathyporeia spp. (amphipods), Glycera lapidum (blood worm),
Hesionura elongata (interstitial polychaete)

Similar biotopes
Related biotopes within this grouping:


SS.SSa.IFiSa.NcirBat and SS.SSa.IFiSa.IMoSa– IMoSa may grade into NcirBat where the habitat is
more stable and vice versa



SS.SCS.ICS.Glap and SS.SSa.IFiSa.IMoSa – Glap may be a coarser version of IMoSa



SS.SCS.ICS.HeloMsim and SS.SSa.IFiSa.IMoSa ‐ HeloMsim more stable and with coarser
sediment



SS.SCS.ICS.HeloMsim and SS.SSa.IFiSa.NcirBat – HeloMsim characterized by coarser sediments
and with fewer amphipod and isopod crustaceans

 SS.SCS.ICS.HeloMsim and SS.SCS.ICS.Glap ‐ HeloMsim has no gravel and is less impoverished
Other related biotopes:


SS.SSa.SSaVS.MoSaVS – similar to IMoSa but MoSaVS is found in reduced salinity habitats



SS.SSa.SSaVS.NcirMac – similar to NcirBat but NcriMac is found in reduced salinity habitats



LS.LSa.MoSa.AmSco.Pon– similar to NcirBat but occurs in the intertidal



LS.LSa.FiSa.Po – similar to NcirBat but occurs in the intertidal



SS.SSa.IMuSa.FfabMag – NcirBat may grade into the muddier FfabMag as sediment disturbance
decreases



SS.SCS.ICS.MoeVen ‐ Glap may be an impoverished version of MoeVen



SS.SCS.OCS.GlapThyAmy – similar to Glap but GlapThyAmy is much deeper



SS.SCS.CCS.Pkef – but HeloMsim generally characterized by coarser sediments and with fewer
Protodorvillea kefersteini

Habitat preferences
Biological zone: infralittoral
Substratum: all have medium sand with two including fine (IMoSa) and very fine sand (NcirBat) and
the others characterized by slightly coarser sediment (coarse to very coarse sand) and, in the case of
Glap, gravel
Tidal regime: strong (3‐6 kn) and moderately strong (1‐3 kn) with the exception of NcirBat, weak (>1
kn, only NcirBat and HeloMsim), very weak (negligible, only IMoSa and NcirBat)
Wave exposure: very exposed (Glap only), exposed, moderately exposed, sheltered (only IMoSa and
HeloMsim)
Depth band: 0‐5 m (SS.SSa.IFiSa.IMoSa; SS.SSa.IFiSa.NcirBat), 5‐10 m, 10‐20 m (except
SS.SSa.IFiSa.NcirBat)
Salinity: full (30‐35 ppt)

Sensitivity assessment
Pressure

Intolerance

Recoverability

Sensitivity

Confidence
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Removal of
seabed
deposits
(substrata)

Intermediate

Sediment
plumes

H
L

High

Low

Low

Under normal circumstances, the sediment in these biotopes is already subject to a
high level of physical disturbance as a consequence of the hydrodynamic regime they
experience, and during storms, the upper most layers of sand may be removed,
retained in suspension and deposited later. At the benchmark level, the removal of
seabed deposits will result in the death of some of the infauna, either as a result of
permanent removal from the system or displacement (e.g. those species picked up and
returned via dredger overspill). Despite the fact that Nephtys cirrosa and Bathyporeia
spp. are all good burrowers, they are unlikely to reach burrow depths deeper than the
pass of the dredge and will therefore be lost. Nephtyidae, for example, live in the
sediment between depths of 5‐15 cm and the benchmark is to a depth of 50 cm.
Bathyporeia pelagica lives in the uppermost 3 cm of sandy substrata. Hesionura and
Microphthalmus are also rapid burrowers able to withstand extreme physical
disturbance (Vanosmael et al., 1982). Although displacement is unlikely to kill the
swimming and burrowing infauna directly, displaced infauna would temporarily lack a
substratum within which to seek protection from predators. Glycera lapidum, and
probably additional infaunal species, are less mobile and would therefore be at risk for
longer. Boyd et al. (2004) reported that the average abundance of Glycera lapidum at
sites with a low level of dredging activity was at least double that of sites subject to
high levels of activity four years after the cessation of long term dredging at a site off
the south east coast of England. However, in general abundance of Glycera lapidum at
the high level site was not markedly different to the reference site over the study
period. During an experimental bivalve dredging study, Alves et al. (2003) reported a
decrease in Nephtydidae and amphipods following single dredging events in Portugal
although they concluded that the overall effects were probably short term. Withers &
Thorp (1978) observed that the ability of small crustaceans and polychaetes to re‐
enter the sediment rapidly after having been washed out of the substratum is of great
importance for their persistence in the system. Some of the mobile epifauna, including
the crab species, are likely to be able to escape in advance of the approaching dredge,
as will the sand eels. Given the extent of many sedimentary habitats, and the spatial
footprint of the disturbance in the benchmark, this pressure is highly unlikely to lead
to the complete loss of any of the biotopes considered within this grouping and an
intermediate tolerance has been suggested. Whilst some of the substrata would be lost
permanently from the system, at the level of the benchmark and as a result of the
mobile nature of the surrounding substrata, it is likely that the sediment and infauna
would redistribute themselves within a matter of weeks or months, depending on the
hydrographic regime at individual sites. Recoverability would be expected to be high
on return to prior conditions (see recoverability below).

Tolerant
Tolerant

Not relevant
Not relevant

Not sensitive
Not sensitive

Very low
Very low

Owing to the high energy environment, elevated concentrations of suspended
sediment are a normal feature of the biotopes, especially during and following storm
events. During the winter, when the species often extends its distribution into the
mouths of estuaries, Bathyporeia pelagica may encounter concentrations of suspended
sediment measurable in grams per litre (benchmark is mg/l) (Cole et al., 1999). The
characterizing species are infaunal, and as such are offered protection from scour.
Furthermore, characterizing species are deposit feeders, scavengers and/or predators
and therefore an increase in suspended sediment will not affect their feeding
apparatus as it may do in a suspension feeder dominated community. In summary, the
biotope group has been assessed to be tolerant and therefore not sensitive to either
level of the benchmark.

Deposition of H
L
sediments

Intermediate
Tolerant

High
Not relevant

Low
Not sensitive

Low
Very low

Owing to the high energy environment, the suspension and re‐deposition of sediments
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is a normal feature of these biotopes, especially during and following storm events.
Because of all the species representative of the grouped biotopes being mobile, either
through burrowing, swimming or a combination of the two, sediment deposition at the
low level of the benchmark (5 cm) is unlikely to deleteriously influence the fauna.
Tolerant has therefore been suggested.
Equally, at the higher benchmark level, SS.SSa.IFiSa.IMoSa and SS.SSa.IFiSa.NcirBat
are unlikely to be highly intolerant because both biotopes can occur in areas of fine
sand anyway. Furthermore, SS.SSa.IFiSa.IMoSa is characterized by transient
communities and therefore although some of the infauna may be lost, there are no
characteristic species as such to define the loss of the biotope. However, intolerance is
likely to be higher for the other two biotopes, especially because the sediment
deposition would be atypical for the biotopes characterized by coarser sediment.
SS.SCS.ICS.HeloMsim, for example, is characterized by coarse sand yet can occur in
wave sheltered spots with weak tidal streams meaning that it may take longer for the
atypical sediment (fine sediment) to leave the system or be redistributed so that prior
sedimentary conditions return. The atypical substrata would dramatically change the
nature of the surface substratum. Species not normally found within the biotope may
find conditions favourable for colonization and transitional communities may result.
Desprez (2000) studied an area off northwest France for eight years during dredging
operations and two years following the cessation of dredging activities. Deposition
areas were reported to be more biologically disturbed than extraction areas, with
respectively 60% and 86% lower mean species numbers and densities compared to
reference areas one year after dredging had stopped. Species in the deposition areas
were characteristic of fine sands e.g. Nephtys cirrosa.
The productivity of microalgae in the system may be affected with reduced
productivity and knock on effects for species feeding on it, including the epistrate
feeding amphipods. The thick sediment may smother some of the epibenthic species
which would perish if unable to crawl up through the sediment and this would most
likely include the decapod crustaceans and other mobile benthic macrofauna. Infauna
may incur an energetic cost by the additional burrowing activity required to attain a
near‐surface position for feeding and to swim and would have to rely on displacement
by tidal wave action. Furthermore, smothering by fine particulate matter would not
only alter the physical properties of the substratum, but also the chemical properties,
especially the degree of oxygenation.
SS.SCS.ICS.Glap is likely to have an intermediate intolerance to the deposition of
sediment because although the biotope is characterized by medium to coarse sand,
and therefore a deposition of sand would be atypical, it is the most disturbed of the
four biotopes in this grouping and therefore the new layer would most likely be
quickly re‐suspended and redistributed. In addition, Glycera lapidum is also found in
muddy sand so would be tolerant of finer sediments. However, for
SS.SCS.ICS.HeloMsim, an intolerance of intermediate has been suggested because the
new layer is likely to persist for longer and therefore prolong the effects outlined
above. Again, Hesionura elongata can be found in muddier sediments but the
prolonged change in the sedimentary characteristics of the biotope would likely result
in an altered community uncharacteristic of the described biotope. Recoverability
would be expected to be high on return to prior conditions given that the
characterizing species would most likely still be found in the biotope or nearby
although no information was available on the recovery of interstitial polychaetes (see
recoverability below).

H
Change in
sediment type M
L

Tolerant
Tolerant
Tolerant

Not relevant
Not relevant
Not relevant

Not sensitive
Not sensitive
Not sensitive

Very low
Very low
Very low

Due to the fact that aggregate extraction is likely to remove the coarser sediment
fraction from the system, the assessment of sensitivity of the four biotopes in this
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grouping to a change in sediment type has been based on a vertical shift in the Folk
classification, as opposed to a horizontal shift to a muddier sediment, due to the fact
that the biotopes are characterized by clean sediment. For example, a slightly gravelly
sand biotope would become a sandy biotope. Based on this benchmark method, none
of the biotopes would be intolerant because ‘sand’ is the finest class in the folk system
and all of the biotopes can occur in areas of medium sand (in addition to very coarse
sand, coarse sand, fine sand and very fine sand although see individual biotope
substratum preferences above). Indeed Boyd et al. (2003) found that Hesionura
elongata was more abundant at a site that had previously experienced high levels of
dredging activity, compared to sites with low intensity dredging, as were juvenile
Nephtys spp. Furthermore, as a result of the dynamic hydrographic environments in
which the biotopes are found means that during storms and on regular tidal cycles, the
infauna may experience some change in the composition of the sediment anyway,
through either exposure of lower sorted sediments or as a result of the influx of
sediment from further afield. Of interest is that the Boyd et al. (2003) study reported
that the high intensity dredging site had a higher proportion of sand than the reference
sites. However, if the change in sediment type involved muddier sediments then the
intolerance would much higher because many authors mention a strong influence of
the sediment type on the distribution of the species e.g. Nephtys (e.g. Clark & Haderlie,
1960; Clark, Alder & McIntyre, 1962; Hammond, 1966; Wolff, 1973) and Nephtys
cirrosa demonstrates a preference for high energy environments with clean coarse
grained sand.

Change in
water flow

Intermediate

High

Low

Very low

The type of sediment present is determined by the type of substratum available and
strength of water movement, so that sediments within an area probably reflect the
average energy conditions of that area (Hiscock, 1983).
The four biotopes in this grouping have different water flow preferences, from weak to
very weak, in SS.SSa.IFiSa.NcirBat, to strong in the other three biotopes. In the
SS.SSa.IFiSa.NcirBat biotope well sorted medium and fine grained sands are typical of
the biotope. A velocity of >0.3 m/s is the minimum required to transport fine sand in
suspension and higher currents will move larger grades of sediment via bedload
transport (see Figure 3.11, Hiscock, 1983). If water flow changed from weak to strong
for a period of year, it would probably bring about concomitant changes in the grade of
the sediment owing to the winnowing away of the sediment with consequences for the
infauna. For instance, Bathyporeia pilosa avoided burrowing into substrata with
particles >500µm median diameter (Khayrallah & Jones, 1978a). Thus it is likely that
some important characterizing species would become exposed to conditions outside of
their habitat preference and would probably no longer be found at such a location.
Polychaetes characteristic of the biotope are less likely to be affected by increased
water flow rate as they burrow deeper and hunt infaunally. Intolerance to increased
water flow has been assessed to be intermediate as over a year the biotope may
become impoverished as species intolerant of a coarser substratum move elsewhere
and the biotope begin to change to another. SS.SSa.IFiSa.NcirBat may grade into
SS.SSa.IFiSa.IMoSa for example (Connor et al., 2004).
If SS.SSa.IFiSa.IMoSa experienced very strong water flow over the period of the
benchmark then the community may become more impoverished. However this
biotope is characterized by transient communities and therefore although some of the
infauna may be lost, there are no characteristic species as such to define the loss of the
biotope.
A change in water flow rate could go in either direction for SS.SCS.ICS.HeloMsim
which is found in areas that experience weak to strong flow. A reduction in the water
flow rate for a period of one year would, in the absence of wave action determining
grain size, favour the deposition of finer sand, silts and clays. Accumulation of finer
sediments over the period of a year would alter not only the physical properties of the
substratum, but also the chemical properties, especially the degree of oxygenation to
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which some species might be sensitive, including the interstitial polychaetes. However,
Hesionura elongata is also found in muddy sediments. Finer sediments and increased
stability may enhance the survival of more sedentary forms of polychaete and large
deposit feeders may move in. Intolerance has been assessed to be intermediate
because although the nature of the sediment may change in the more wave‐sheltered
examples of this biotope, the characteristic species are likely to remain.
SS.SCS.ICS.Glap is the most disturbed of the biotopes but also has the narrowest
preference rage of water flow, occurring in areas of moderately strong to strong water
flow. This biotope is unlikely to be highly intolerant of an increase in water flow but
may be more intolerant to a decrease because, as outlined above, this would lead to the
deposition of finer grade material and a concomitant change in dominant infauna.
Intolerance has been assessed to be intermediate based on the likely impacts to
SS.SCS.ICS.HeloMsim and SS.SCS.ICS.Glap. Recovery has been assessed to be high
following return to prior conditions owing to the fact that the characteristic species are
likely to remain in or near the biotope (see recoverability below). However it may take
many months for the substratum to obtain characteristics favourable for colonization
by the species. For example, Scott (1960) witnessed the deposition of a sandy beach to
take 5 months following its near complete removal during storms.

Change in
wave
exposure

High

High

Moderate

Very low

The four biotopes in this grouping have different wave exposure preferences, with the
upper limit being very exposed in SS.SCS.ICS.Glap and exposed in the other three
biotopes.
Wave action is a particularly important physical factor in the shallow subtidal as
oscillatory wave action disturbs the sand and can cause large scale sediment transport.
Although, the four biotopes are dominated by errant polychaetes and small crustacean
species tolerant of abrupt changes in wave exposure, a change to an extremely wave
exposed area over the period of one year would disrupt the sand to a much greater
extent, eroding the sediment and displacing the infauna. SS.SCS.ICS.Glap is unlikely to
be as intolerant to an increase in wave exposure as the other biotopes because it can
be found in very wave exposed environments. However, given that SS.SSa.IFiSa.IMoSa
and SS.SCS.ICS.HeloMsim can be found in wave‐sheltered areas would suggest that it
would be highly intolerant to an extremely wave exposed area for one year.
Consequently, some species may begin to experience conditions outside of their
habitat preferences and decline in abundance. Intolerance has been assessed to be
high and recoverability high because the characterizing species are still likely to be
found either in or nearby the biotope and are likely to migrate into the biotope.
A change in the other direction, to very sheltered (SS.SSa.IFiSa.NcirBat and
SS.SCS.ICS.Glap) or extremely sheltered (SS.SSa.IFiSa.IMoSa and SS.SCS.ICS.HeloMsim)
would be expected to bring about significant changes in the physical composition of
the biotope and the colonising fauna. Over a year, the composition of the substratum
would be expected to change owing to poorer sorting and elevated sedimentation of
silt and organic matter bringing about changes in the chemical environment of the
substratum. The substratum would be disturbed less frequently and would allow less
mobile and sessile species, e.g. tube building polychaetes and bivalves, to colonize the
biotope. Transitional communities would develop. Some important characterizing
species of the various biotopes would probably remain but may no longer be
numerically dominant. Again, intolerance has been assessed to be high as the biotope
may no longer be recognized. However, on return to prior conditions and based on the
principle that characterizing species are still likely to be found within or near the
biotope, recoverability has been assessed to be high (see recoverability below).
The mobile sand biotopes included in this sensitivity assessment are dominated by

Recoverability relatively high energy conditions and experience regular episodes of natural

disturbance and disruption by the prevailing hydrographic regime. In addition, the
fauna from mobile sand habitats is typically characterized by mobile opportunistic
species including polychaetes and crustaceans with high capacity for recruitment and
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recolonization (Bellew & Drabble, 2004).
The ability of the community to recover from physical disturbance is likely to be very
high, because the component species, errant polychaetes and small crustaceans, are
highly mobile, tolerant of sediment movement and would accompany the influx/re‐
settlement of disturbed material. The attainment of typical densities of macrofauna
would also be dependent to some extent on the timing of disturbance in relation to
reproductive period, which for many of the macrobenthos occurs over a discrete
period of the year. Furthermore, the spatial extent of these biotopes and the fact that
dredges will probably leave pockets of undisturbed fauna in between will assist in
recolonization and immigration by the mobile fauna (Bellew & Drabble, 2004).


Bathyporeia pelagica may breed throughout the year, but the greatest
reproductive activity occurs during spring and late summer/autumn.
Development of an egg to the stage when it is released as a juvenile takes just
15 days to complete. Two reproductive peaks for Bathyporeia pelagica occur in
spring and autumn suggesting that an over‐wintering population matures
slowly and reproduces in the spring, and their progeny mature rapidly over
five months to reproduce in the autumn of the same year (Watkin, 1939b).



Recruitment of Nephtys species seems related to environmental conditions in
central parts of the species range, marginal populations exhibit occasional
reproductive failures, e.g. Nephtys cirrosa, which is a temperate species and
reaches the northern limit of its range in the north of the British Isles.
Populations of Nephtys cirrosa on the east and west coasts of northern Britain
exhibit different reproductive patterns. In south‐west Scotland gravid adults
breed every year in early autumn, whilst those on the east coast experience
periods (e.g. over three years) of reproductive failure (Olive & Morgan, 1991).



Glycera lapidum is likely to have a high rate of colonization (MES, 2008, 2011).



Little is known of the life span or reproductive biology of Hesionura elongata so
it was not possible to assess recoverability potential (although see below for
mobile sand community recovery summaries).



Fraser et al. (2006) reported that at Australian dredge sites almost completely
defaunated during dredging, it took less than a year for polychaete abundances
to reach and remain at the abundance levels of unimpacted sites.



Desprez (2000) studied an area off northwest France for eight years during
dredging operations and two years following the cessation of dredging
activities. The area was characterized by strong water flow and sediment
transport. Full species richness was reached within a year and a half of
dredging cessation although the biomass and densities of communities was still
depressed, with respect to reference areas, 28 months later.



A review by Foden et al. (2009) listed biological recovery rates ranging from
over one year for a fine sand community in a non‐tidal, wave dominated area to
at least 11 years for a wave dominated medium coarse sand environment
following cessation of dredging, (although the latter recovery time was for full
bivalve growth).



Sardá et al. (2000) reported that the abundance and biomass of Glycera spp
were still much reduced two years after dredging for sand in a shallow sandy
water area on the Catalan coast although for most other macro‐infauna it was
back to normal.
Summarising the effect of aggregate dredging on mobile sand communities and their
subsequent recovery, Bellew & Drabble (2004) said that recovery was generally rapid,
ranging from a few months to two to four years for full recovery. Emu Ltd (2002, cited
in Bellew & Drabble (2004)) reported no statistical difference between current
dredging sites and those not dredged in mobile sand communities on Nash Bank.
Lastly, Newell et al. (1998) expected sand and gravel communities to take two to three
years to become established following dredging and that rapid colonization is to be
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expected in areas characterized by mobile opportunistic species.
In summary, the recovery of these biotopes is likely to be high although potentially
very high in more dynamic examples of the biotopes and where only small areas of the
biotope are impacted.
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COARSE SEDIMENT HABITATS DOMINATED BY VENERID BIVALVES
Moerella spp. with venerid bivalves in infralittoral
gravelly sand: SS.SCS.ICS.MoeVen A5.123 (EUNIS)
Mediomastus fragilis, Lumbrineris spp. and venerid
bivalves in circalittoral coarse sand or gravel:
SS.SCS.CCS.MedLumVen A5.132 (EUNIS)
Branchiostoma lanceolatum in circalittoral coarse
sand with shell gravel: SS.SCS.CCS.Blan (v04.05),
A5.135 (EUNIS)

Image required

Description
Suspension feeding bivalves dominate and are abundant in these subtidal gravelly sand communities.
Tide swept coarse and gravelly sands and subtidal sands support an abundance of conspicuous,
burrowing venerid bivalves, particularly Moerella spp. (now Tellina spp.) and Timoclea ovata. The
infaunal community may support a diverse assemblage of polychaete worms, including Mediomastus
fragilis, Lumbrineris spp., Glycera lapidum, Pisione remota. Shallower examples may support a
significant population of Branchiostoma lanceolatum (SS.SCS.CCS.Blan) or Moerella spp.
(SS.SCS.ICS.MoeVen). Deeper examples of this habitat may be characterized by a dominance of the
polychaetes Mediomastus fragilis, Lumbrineris spp., (SS.SCS.CCS.MedLumVen). The conspicuous
infauna may also include pea urchins (Echinocyamus pusillus). Other venerid bivalves present in this
habitat group include; Dosinia lupines, Goodallia triangularis and Chamelea gallina. In some areas, this
habitat supports surf clams (Spisula solida). Other fauna characteristically found in this group may
include tanaids (Apseudes latreillii) and sand hoppers. Bivalves may be preyed upon by starfish, snails
and flatfish.

Characteristic species


Tellina spp. (bivalve) (MoeVen)



Mediomastus fragilis (polychaete), Lumbrineris spp. (polychaete) (MedLumVen)



Branchiostoma lanceolatum (lancelet) (Blan)

Similar biotopes


SS.SSa.IMuSa.FfabMag – in sand wave areas, characterized by muddier sediment and dominated
by Fabulina fabula and Magelona mirabilis.



SS.SCS.CCS.Pkef Pkef is more impoverished and less diverse than MedLumVen. It is possible
that Pkef is a disturbed or transitional variant of MedLumVen resulting from dredging activities
or storm.

Habitat preferences
Biological zone: infralittoral, circalittoral
Substratum: gravel with medium to coarse sand, shell gravel
Tidal regime: moderately strong (1‐3 kn), weak (>1 kn)
Wave exposure: exposed, moderately exposed, sheltered
Depth band: 0‐5 m, 10‐20 m, 20‐30 m, 30‐50 m, 50‐100 m
Salinity: full (30‐40 ppt)
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Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Sediment
plumes

Intolerance
High

Recoverability
Moderate

Sensitivity
Moderate

Confidence
Low

At the benchmark of sediment removal to a depth of 50 cm in 2‐ 3m furrows would,
simultaneously, remove entire populations of infauna and sessile epifauna in this
habitat. Newell et al. (1998) note a 30‐70% reduction in species diversity and a 40‐
95% reduction in number of individuals as a direct effect of aggregate extraction.
Intolerance is therefore assessed as high and there would be a major decline in species
richness. Recoverability is assessed as moderate (see recoverability below).

H
L

Low
Low

Very high
Very high

Very low
Very low

Low
Low

As active suspension feeders, venerid bivalves trap food particles on their gill filaments
(ctenidia). An increase in suspended sediment is therefore likely to affect both feeding
and respiration by potentially clogging the ctenidia. Other suspension feeding bivalves
are able to clear their feeding and respiration structures, although at some energetic
cost (e.g. Grant & Thorpe, 1991; Navarro & Widdows, 1997) and it seems likely that the
same would apply to the venerids in this biotope.
At the short term, acute benchmark (a change of 100‐200 mg/l for 30 minutes), the
important characteristic species within this habitat are likely to be tolerant and no
mortality is expected.
At the long term benchmark (a change of 20 mg/l for 1 day) no mortality of suspension
feeders is expected in this time. Feeding is likely to cease, many bivalves are capable of
anaerobic respiration to varying degrees. Intolerance of the biotope is therefore
assessed as low. When suspended sediment returns to original levels, metabolic
activity should quickly return to normal and recoverability is assessed as very high.

Deposition of H
L
sediments

Intermediate
Low

High
High

Low
Low

Low
Low

Venerid bivalves are shallow burrowing infauna. As active suspension feeders, they
require their siphons to be above the sediment surface for feeding and respiration.
Smothering will result in temporary cessation of feeding and respiration. In more
sheltered habitats with few tidal cycles, the smothering sediment is likely to persist
longer than in high energy environments. Similarly, the other infaunal species in the
biotope are likely to be able to relocate to their preferred depth with only minor
energetic cost. Branchiostoma lanceolatum is mobile and would burrow upwards. The
species which will be most affected by smothering are the sessile epifauna, such as
Hydroides norvegica, which is unable to relocate following smothering.
Maurer et al. (1986) noted that mucous tube feeders and labial palp deposit feeders
were the most susceptible to smothering. Kranz (1972) (cited in Maurer et al., 1986)
reported that shallow burying siphonate suspension feeders are typically able to
escape smothering with 10‐50 cm of their native sediment and relocate to their
preferred depth by burrowing. However, where the deposited sediment differs from
their native sediment, their ability to burrow is likely to be impaired.
Burrowing bivalves are vulnerable to dredging to an extent, though able to resurface
through small amounts of sediment deposited during the dredging process.
Intolerance to 5 cm is therefore assessed as low, while a smothering with 10‐20 cm
may result in loss of abundance in some species with an overall recoverability of high
(see recoverability below).

H
Change in
sediment type M
L

High
High
Low

Moderate
Moderate
Very high

Moderate
Moderate
Very low

Low
Low
Low
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These biotopes are found in sandy gravel (MedLumVen and BLan) and gravelly sand
(MoeVen) in waters up to 100m deep. Each biotope within this group is restricted to
one Folk class. It is therefore likely that a change in Folk class from, e.g. gravelly sand
to muddy gravelly sand, will affect the biotopes.
An increase in the proportion of fine sediments, especially sands and muds by dredging
is likely to reduce the availability of suitable habitat for the burrowing infauna. In a 6
month period, there is unlikely to be a shift in the community. Longer term
modification of two years or more is likely to result in a change in the biotope to a
community adapted to finer sediments, e.g. FfabMag. Recovery is dependent on the
hydrodynamic regime and time taken for sediment to return to prior state. Foden et al.
(2009) reported recovery time for coarse sandy gravels within 5‐10 years, so recovery
within two years is unlikely.

Change in
water flow

High

Change in
wave
exposure

High

High

Moderate

Low

Tidal currents determine, to an extent, the nature of the substratum, influence the
stability of the sediment and the nature of the food supply for benthic organisms
(Warwick & Uncles, 1980). Venus communities occur in areas of 'moderately strong'
or 'weak' flow (Connor et al., 1997a). The benchmark change in water flow rate would
place the biotope in areas of 'strong' or 'very strong' flow for one year. The increased
water flow rate will change the sediment characteristics in which the biotope occurs,
primarily by re‐suspending and preventing deposition of finer particles, and may also
create high sediment mobility (Hiscock, 1983). The biotope is likely to become
dominated by suspension feeders and coarser sediments.
The benchmark decrease in water flow rate would place the biotope in areas of 'very
weak' flow for one year. Venerid bivalves are capable of generating their own feeding
and respiration currents but may be inhibited by clogging of feeding and respiration
structures. They are probably capable of clearing these structures (e.g. Grant &
Thorpe, 1991; Navarro & Widows, 1997), but the energetic cost over a year may result
in some mortality However, the community is likely to undergo a shift in composition
with deposit feeders becoming more prevalent. Overall, the biotope is likely to be lost
but replaced by another community. Therefore, an intolerance of high is reported.
Recoverability is assessed as high (see additional information below).

High

Moderate

Low

The benchmark increase in wave exposure would place some of the biotope in the
'extremely exposed' category (Connor et al., 1997a). The increased wave exposure will
change the sediment characteristics in which the biotope occurs, primarily by re‐
suspending and preventing deposition of finer particles, and may also create high
sediment mobility (Hiscock, 1983). Erosion of fine sediments will reduce the available
habitat of many infaunal species and decrease food availability for deposit feeders.
Gravel, moved by strong wave action, may damage and displace infauna and epifauna.
Strong wave action could damage delicate feeding and respiration structures of species
within the biotope, compromising growth and feeding (Hiscock, 1983). The biotope is
likely to become dominated by suspension feeders and coarser sediments.
The benchmark decrease in wave exposure would place the biotope in the 'sheltered'
or 'very sheltered' category (Connor et al., 1997a). The decrease in water movement
would result in increased siltation and a consequent change in sediment characteristics
(Hiscock, 1983). A substratum with a higher proportion of fine sediment would
probably result in an increase in abundance of the deposit feeders in the biotope at the
expense of the suspension feeders, such as the venerid bivalves and epifaunal
tubeworms. The community is likely to undergo a shift in composition with deposit
feeders becoming more prevalent. Overall, the biotope is likely to be lost but replaced
by another community. Therefore, an intolerance of high is reported. Recoverability is
assessed as high (see additional information below).
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Recoverability

The venerid bivalves in the biotope reach sexual maturity within two years,
spawn at least once a year and have a pelagic dispersal phase (Guillou &
Sauriau, 1985; Dauvin, 1985). No information was found concerning number of
gametes produced, but the number is likely to be high as with other bivalves
exhibiting planktotrophic development (Olafsson et al., 1994).
 However, Tellina sp. are a relatively long‐lived genus (6‐10 years; MES, 2008,
2011) and the number of eggs is likely to be fewer than genera that have
planktotrophic larvae. Similarly, Chamelea sp. and Dosinia sp. are long lived
(11‐20 years and up to 20 years, respectively; MES, 2008, 2011). While
recruitment may be rapid, restoration of the biomass by growth of the
colonising individuals is likely to take many years.
 The small polychaete genera are likely to have good recruitment and may even
recruit by bedload transport. However, there was no information found on
recruitment in Branchiostoma lanceolatum.
Based on the likely recoverability of the venerid bivalves, where a proportion of the
population or similar population exist in the surrounding areas, recoverability is
probably possible within five years. However, Foden et al. (2009) noted that biological
recovery from dredging in coarse sandy gravel habitats took between 4‐7 years.
Therefore, given the long‐lived nature of some of the venerid bivalves a recoverability
of moderate is suggested. For all the shallow burrowing infauna, an important factor
contributing to recoverability may be bedload sediment transport (Emerson & Grant,
1991).
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CUMACEAN CRUSTACEANS AND CHAETOZONE SETOSA IN GRAVELLY SAND
Cumaceans and Chaetozone setosa in infralittoral
gravelly sand: SS.SCS.ICS.CumCset (v04.05), A5.126
(EUNIS)

Image required

Description
In shallow medium‐fine sands with gravel, on moderately exposed open coasts, communities
dominated by cumacean crustaceans such as Iphinoe trispinosa and Diastylis bradyi along with the
cirratulid polychaete Chaetozone setosa (agg.) may occur. Other important taxa may include the
polychaetes Anaitides spp., Lanice conchilega, Eteone longa and Scoloplos armiger. This community may
be subject to periodical sedimentary disturbance, such that a sub‐climactic community may develop
with opportunistic taxa such as Chaetozone setosa and Scoloplos armiger often dominating the
community.

Characteristic species
Iphinoe trispinosa (cumacean), Diastylis bradyi (cumacean), Chaetozone setosa (cirratulid polychaete)

Similar biotopes


SS.SSa.IMuSa.FfabMag ‐ in areas of weaker current and / or wave action as sediment stability
increases CumCset may grade into FfabMag.



SS.SSa.CMuSa.AalbNuc ‐ in areas of weaker current and/or wave action the sediment becomes
more stable and CumCset may grade into AalbNuc.



SS.SCS.ICS.Glap ‐ in more exposed areas CumCset may grade into Glap as fewer species are able
to tolerate the more frequent sediment disturbance.

Habitat preferences
Biological zone: infralittoral
Substratum: medium to very fine sand with gravel and pebbles
Tidal regime: moderately strong (1‐3 kn)
Wave exposure: moderately exposed
Depth band: 0‐5 m, 5‐10 m
Salinity: full (30‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Low

Most species in this biotope are infaunal. At the benchmark of sediment removal to a
depth of 50 cm in 2‐ 3m furrows would, simultaneously, remove entire populations of
infauna in this habitat. Newell et al. (1998) note a 30‐70% reduction in species
diversity and a 40‐95% reduction in number of individuals as a direct effect of
aggregate extraction. Based on the loss of habitat and the majority of the infaunal
population, intolerance is assessed as high. Recoverability is assessed as high (see
recoverability below).
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Sediment
plumes

H
L

Low
Low

Immediate
Immediate

Not sensitive
Not sensitive

Low
Low

This biotope is normally subjected to periodic sedimentary disturbance (Connor et al.,
2004). It is, therefore, likely that the biotope and associated faunal assemblage is
relatively tolerant to an increase in suspended sediments from plumes created in the
dredging process.
Cumaceans (Iphinoe sp. and Diastylis sp.) are relatively robust crustaceans, although
vulnerable to the physical effects of dredging; as with the other deposit feeders they
are tolerant to suspended sediments. Lanice conchilega is a deposit and/ or
suspension feeder. An increase in suspended sediment at the benchmark of 100‐
200mg/l for 30 mins may temporarily stop feeding, and 20 mg/l for 1 day is likely to
interfere with feeding at an energetic cost. Unless the feeding crown structure
becomes clogged it is unlikely that an increase in suspended sediment will be
detrimental (Ager, 2008).
An increase in suspended sediment may result in an increase in food availability and
growth and reproduction may be enhanced, suggested by the increased abundance of
suspension feeders in the vicinity of dredging (Boyd & Rees, 2003).
This biotope, and the infauna within, is assessed as not sensitive to sediment plumes
formed from dredging, at both high and low benchmarks.

Deposition of H
L
sediments

Low
Low

High
Very High

Low
Very low

Very low
Very low

This biotope is normally subjected to periodic sedimentary disturbance (Connor et al.,
2004) it is therefore likely that the biotope and associated faunal assemblage is
relatively tolerant to some smothering.
Cumaceans, as active burrowers, possess some capability to relocate to the preferred
depth following smothering (MES, 2008, 2011). At the higher benchmark level
resurfacing will take longer at a greater energetic cost and as a result there may be
some mortality. Infaunal polychaetes (i.e. Chaetozone setosa) present in this biotope
are likely to resurface to a preferred depth following smothering at the low benchmark
level (MES, 2008, 2011).
Lanice conchilega (sand mason worm) lives in the sediment and uses sand grains and
shell fragments to make a tube that rises several centimetres above the sediment
surface. It can adapt to increased sedimentation by increasing the height of its tube
(Zeigelmeier, 1952; MES, 2008, 2011). However, sudden deposition of sediment, at the
high benchmark is likely to smother the sand mason worm.
In addition, the biotope occurs in moderate energy environments, so that deposited
sediment may be removed after several tidal cycles. The characteristic species within
this biotope are likely to be tolerant of smothering by 5cm of sediment, with little
mortality. At the higher benchmark level of smothering by 10‐20 cm, deposited
sediments will take longer to be removed by tidal energy.

H
Change in
sediment type M
L

High
High
Intermediate

High
High
High

Moderate
Moderate
Low

Very low
Very low
Very low

This biotope occurs in medium to very fine sand with gravel and pebbles in areas
(Connor et al., 2004). It is likely therefore that a change in folk class, i.e. from gravelly
fine sand to sandy gravel, would form unfavourable conditions for the dominant
infauna characterizing this biotope.
Cumaceans live in the surface sediments and water column close to the substratum in
coarse‐fine sand and muddy sands (MES, 2008, 2011). As deposit feeders, feeding on
organic matter at the sediment surface, changes in sediment characteristics may alter
food availability. Lanice conchilega lives in the sediment and uses sand grains and
shell fragments to construct its tube. Reduction in the gravel content may affect Lanice
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conchilega tube building efficiency.
A change in sediment type for just 6 months may result in some decreased abundances
of characterizing species. Intolerance is therefore assessed as intermediate.
A longer term change in sediment type may result in a community shift and loss of the
biotope. Intolerance is assessed as high, with a high recoverability.

Change in
water flow

High

Change in
wave
exposure

High

Recoverability

Low

High

Low

This biotope occurs in moderately strong tidal streams (Connor et al., 2004).
Hydrodynamic changes will have a strong influence on sediment characteristics. An
increase in water flow from ‘moderately strong’ to ‘very strong’ will remove finer
sediments and it may also interfere with feeding.
No information was found on the sensitivity of cumaceans to water flow. However, as
robust burrowing deposit feeders we may assume likely effects. Cumaceans inhabit
sand and muddy sand habitats, an increase in water flow would probably winnow
away fine sand, leading to a higher gravel fraction. These may be unfavourable habitat
conditions for cumaceans.
A decrease in water flow will lead to deposition of finer sediments and increased
siltation. The resulting sediment would favour deposit feeders and detritivores.
The increase would change the sediment characteristics in which the biotope occurs,
primarily by re‐suspending and preventing deposition of finer particles (Hiscock,
1983). There would be a decrease in tube building material and the lack of deposition
of particulate matter at the sediment surface would reduce food availability for the
deposit feeders in the biotope. .
Overall, a change in water flow will cause a change in the predominant sediment type,
resulting in a shift of the community and loss of the biotope. With increasing water
flow, the community is likely to grade into Glap (Connor et al., 2004), while decreased
flow is likely to favour FfabMag and/or AalbNuc. Therefore, an intolerance of high
with the recoverability of high has been recorded (see recoverability below).

Low

High

Low

This biotope has been recorded from moderately wave exposed sites (Connor et al.,
2004). A change in wave exposure will cause a change in the predominant sediment
type, resulting in a shift of the community and loss of the biotope. With increasing
wave exposure, the community is likely to grade into Glap (Connor et al., 2004), while
decreased flow is likely to favour FfabMag and/or AalbNuc. Therefore, an intolerance
of high with the recoverability of high has been recorded (see recoverability below)


Cumaceans are short lived with a life span of just one year, reaching sexual
maturity after about five months. The life history strategy of cumaceans gives
them high powers of recoverability. Reproduction occurs in winter and
between May‐July at the sediment surface. Eggs are fertilised internally and
brooded. Larvae are not widely dispersed, but due to a short life‐span, the
species is likely to show fast growth and a high recoverability (MES, 2008,
2011)



Chaetozone setosa has a life‐span of approximately 1‐2 years and reaches
sexual maturity in less than a year. Eggs are fertilised externally and may have
a significant larval dispersal potential. It shows all the characteristics of an
opportunistic species with a short life‐span and rapid growth rate. It is likely
that this opportunistic polychaete will be one of the first genera to recover
following disturbance.



The adult Scoloplos spp. has a life‐span of about four years and reaches
maturity at two years. The sexes are separate and 100‐5000 eggs of about
0.25mm are fertilised externally between February‐April. The eggs are
attached to the seabed in a gelatinous mass and emerge after three weeks and
burrow near the site of release. There may be a very short lecithotrophic
pelagic phase in subtidal populations but dispersal is very limited (MES, 2008,
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2011).


Lanice conchilega lives for about 1 year at which point reproduction occurs
between April‐June. Eggs are fertilised at the sediment surface. The
planktotrophic larval phase last 8 weeks, it therefore has a high dispersal
potential. The relatively short life‐span suggests that restoration of the biomass
is achieved within 1 year following initial recolonization by juveniles.
Overall, the dominant characteristic species are opportunistic with the ability to
recolonize areas quickly. While other members of the community e.g. other burrowing
polychaetes (e.g. Lanice spp., Scoloplos spp.) are likely to take longer to recover, a
recognizable biotope will probably recover within no more than five years, probably
less.
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CIRCALITTORAL FINE SANDS WITH ABRA PRISMATICA AND POLYCHAETES
Echinocyamus pusillus, Ophelia borealis and Abra
prismatica in circalittoral fine sand:
SS.SSa.CFiSa.EpusOborApri (v04.05), A5.251
(EUNIS)
Abra prismatica, Bathyporeia elegans and
polychaetes in circalittoral fine sand:
SS.SSa.CFiSa.ApriBatPo (v04.05), A5.252 (EUNIS).
Image required

Description
Circalittoral and offshore medium to fine sand (from 25m to 140m) a community characterized by the
bivalve Abra prismatica, pea urchins (Echinocyamus pusillus), amphipods (Bathyporeia elegans) and an
abundance of the polychaete, Ophelia borealis. The biotope group exists in environments with
localised/superficial mobility, i.e wave exposed conditions (Bellew & Drabble, 2004). Faunal
assemblages may also consist of bivalves (Thracia phaseolina, Moerella pygmaea, Spisula elliptica and
Timoclea ovata), brittlestars (Amphiura filiformis) and cumaceans (Eudorellopsis deformis). A diverse
community of polychaetes may also be present including; Scoloplos armiger, Aonides paucibranchiata,
Chaetozone setosa, Nephtys longosetosa Spiophanes bombyx, Pholoe sp., Exogone spp., Travisia forbesii,
Ophelina neglecta, Sphaerosyllis bulbosa, Goniada maculata, Chaetozone setosa, Owenia fusiformis,
Glycera lapidum, Lumbrineris latreilli and Aricidea cerrutii. EpusOborApri is generally found in
somewhat finer sand than ApriBatPo. This biotope has been found in the central and northern North
Sea (Basford & Eleftheriou, 1989).

Characteristic species
Abra prismatica (bivalve), Echinocyamus pusillus (pea urchin), Bathyporeia elegans (amphipod), Ophelia
borealis (polychaete)

Similar biotopes


SS.SCS.CCS.MedLumVen ‐ EpusOborApri occurs in finer sediments with a lower proportion of
venerid bivalves.



SS.SMu.CSaMu.AfilMysAnit ‐ as the mud fraction of the sediment increases ApriBatPo may
grade into the sandy mud biotope AfilMysAnit.



SS.SMu.CSaMu.AfilNten ‐ as the mud fraction of the sediment increases ApriBatPo may grade
into the sandy mud biotope AfilNten.

Habitat preferences
Biological zone: circalittoral
Substratum: medium to fine sand
Tidal regime: unknown
Wave exposure: exposed
Depth band: 20‐30 m, 30‐50 m, 50‐100 m, 100‐150 m
Salinity: full (30‐40 ppt)
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Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Sediment
plumes

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Moderate

At the benchmark of sediment removal to a depth of 50 cm in 2‐ 3m furrows would,
simultaneously, remove entire populations of infauna and sessile epifauna in this
habitat. Newell et al. (1998) note a 30‐70% reduction in species diversity and a 40‐
95% reduction in number of individuals as a direct effect of aggregate extraction. For
example, Echinocyamus pusillus was absent from dredged sites (Birchenough et al.,
2010). Highly mobile species such as Bathyporeia are probably able to colonize
rapidly. They were reported in heavily dredged areas (Cooper et al., 2005).
Intolerance is therefore assessed as high as there would be a major decline in species
richness, however, recoverability is also high (see recoverability below).

H
L

Low
Low

Immediate
Immediate

Not sensitive
Not sensitive

Low
Low

The venerids, Abra prismatica, Timoclea ovata, Moerella pygmaea, are suspension
feeders. However, Abra sp. are facultative filter feeders, switching between deposit
and suspension feeding should the food supply become more profitable (Lin & Hines,
1994; Salzwedel, 1979). Pea urchins live interstitially, buried in coarse gravel feeding
on detritus and Foraminifera (Picton & Morrow, 2010; Telford et al., 1983). The
remaining infauna are primarily deposit feeders.
An increase in suspended sediment has the potential to affect feeding and respiration
by clogging the ctenidia. However, evidence suggests that other suspension feeding
bivalves are able to clear their feeding and respiration structures, at little energetic
cost (Grant & Thorpe, 1991; Navarro & Widdows, 1997); it seems likely that venerids
would also be capable of this.
At the short term benchmark level (a change of 100‐200 mg/l for 30 minutes), no
mortality of suspension feeders is likely. Therefore, intolerance is assessed as low. The
longer term benchmark level (a change of 20 mg/l for 1 day), is also unlikely to result
in mortality, therefore an intolerance of low has been recorded.

Deposition of H
L
sediments

Low
Tolerant

Very high
Very high

Very low
Not sensitive

Low
Low

Venerid bivalves are shallow burrowing infauna. They are active suspension feeders
and therefore require their siphons to be above the sediment surface in order to
maintain a feeding and respiration current. Maurer et al. (1986) noted that mucous
tube feeders and labial palp deposit feeders were the most susceptible to smothering.
Shallow burying siphonate suspension feeders are typically able to escape smothering
with 10‐50 cm of their native sediment and relocate to their preferred depth by
burrowing (Kranz, 1972 in Maurer et al., 1986). Smothering may result in temporary
cessation of feeding and respiration. The energetic cost may impair growth and
reproduction but is unlikely to cause mortality. However, where the deposited
sediment differs from their native sediment, their ability to burrow is likely to be
impaired. Burrowing bivalves are therefore vulnerable to dredging, though able to
resurface through small amounts of sediment deposited during the dredging process.
The polychaetes present in this biotope group prefer mobile fine sands, therefore they
are unlikely to be effected by smothering of fines.
Abra prismatica are active suspension feeders and rely on a through current of water
for feeding and respiration. Abra spp are capable of upwardly migrating if lightly
buried by additional sediment (Schafer, 1972). The pea urchin is able to burrow in
sediments of fine sand to shell gravel and to climb vertically (Ghiold, 1982).
The EpusObor biotope occurs in shallow water stable gravel with transient
sand.Therefore, the community is probably tolerant of temporary smothering. This
also suggests that smothering of this biotope is likely to be short lived. Biotope
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intolerance is therefore assessed as low. The effect on growth and reproduction will
probably not extend beyond six months and therefore recoverability is assessed as
very high.

H
Change in
sediment type M
L

High
High
Low

Low
High
Very high

High
Moderate
Very low

Low
Low
Low

These biotopes occur in medium to fine sand from 25m to 140m. At the benchmark
change in sediment type of 1 Folk class, e.g. from fine sand to gravelly sand could result
in unsuitability for burrowing deposit feeders, a change in food supply or in the long
term a loss of the biotope.
Echinocyamus pusillus live interstitially, buried in coarse gravel feeding on detritus and
Foraminifera (Picton & Morrow, 2010; Telford et al., 1983). Although not favourable,
the echinoid is known to occur in muddy substrata, it can actively dig in finer sand
sediments and some larvae are known to settle on such areas (Telford et al., 1983).
Bathyporeia elegans thrive in shallow fine sand sediments (Eggleton et al., 2007),
however they are also common in medium and coarse sands mixed with shell or gravel
(Fincham, 1969). However, Ophelia borealis shows no preference to a particular
sediment type (Cooper et al., 2007).
A six month change in sediment type will probably result in a reduced abundance in
some species temporarily. Therefore, intolerance is assessed as low. In the longer
term, this biotope is characteristic of fine sands, and change in sediment will result in a
change in the community and loss of the biotope. In finer, muddier sediments the
community will probably become similar to AfilNten or AfilMysAnit. In coarser
sediments, it may become more similar to MedLumVen.

Change in
water flow

High

Change in
wave
exposure

High

High

Moderate

Low

Tidal currents determine, to an extent, the nature of the substratum, influence the
stability of the sediment and the nature of the food supply for benthic organisms
(Warwick & Uncles, 1980). The biotope group exists in environments with
localised/superficial mobility, i.e. wave exposed conditions (Bellew & Drabble, 2004).
A change in water flow rate affects the sediment characteristics, primarily by re‐
suspension, preventing deposition of finer particles, and increased sediment mobility
(Hiscock, 1983). Changes in sediment characteristics, and therefore a change in food
supply, could result in unsuitability for burrowing deposit feeders. Unfavourable tidal
streams could compromise feeding and respiration of suspension feeders. Mortality,
particularly of deposit feeders, and a decline in species richness is possible.
The benchmark decrease in water flow rate would place the biotope in areas of 'very
weak' flow for one year. Venerid bivalves are capable of generating their own feeding
and respiration currents, feeding and respiration structures may become clogged,
however they are probably capable of clearing these structures (Grant & Thorpe, 1991;
Navarro & Widows, 1997).
Echinocyamus pusillus favours exposed areas with extensive wave and tidal current
activity. Changes in sediment characteristics due to a drop in water flow conditions
would be unfavourable for the pea urchin (Telford et al., 1983).
The community is likely to undergo a shift in composition. Overall, the biotope is likely
to be lost but replaced by another community. Therefore, an intolerance of high is
reported. Recoverability is assessed as high (see additional information below).

High

Moderate

Low

The biotope group exists in environments with localised/superficial mobility, i.e. wave
exposed conditions (Bellew & Drabble, 2004). The benchmark increase in wave
exposure would place some of the biotope in the 'extremely exposed' category (Connor
et al., 1997a). Erosion of fine sediments will reduce the available habitat of many
infaunal species and decrease food availability for deposit feeders. Gravel, moved by
strong wave action, may damage and displace infauna and epifauna. Strong wave
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action could damage delicate feeding and respiration structures of species within the
biotope, compromising growth and feeding (Hiscock, 1983).
It is likely that the benchmark increase in wave exposure would result in a shift in
substratum type and associated community and with an increased abundance of more
robust species, such as Spisula elliptica, and Nephtys cirrosa.
The benchmark decrease in wave exposure would place the biotope in the 'very
sheltered' or 'extremely sheltered' category (Connor et al., 1997a). The decrease in
water movement would result in increased siltation and a consequent change in
sediment characteristics (Hiscock, 1983). A higher proportion of fine sediment would
probably result in an increase in abundance of the deposit feeders, particularly species
which favour finer sediments, such as polychaetes. The increase is likely to be at the
expense of suspension feeders, such as the venerid bivalves. Echinocyamus pusillus is
commonly found in exposed areas with extensive wave and tidal current activity.
Although not favourable, the echinoid can also occur in muddy substrata, it can actively
dig in finer sand sediments. It does not favour sheltered areas (Telford et al., 1983).
The community is likely to undergo a shift in composition. Overall, the biotope is likely
to be lost but replaced by another community. Therefore, an intolerance of high is
reported. Recoverability is assessed as high (see additional information below).
Recoverability is site specific and dependent on the intensity of dredging, local

Recoverability hydrodynamics, sediment composition and the proximity of neighbouring dredge scars
(Hill et al., 2011).


Foden et al. (2009) reported fine to medium sands in strong to moderately
strong energy areas took between 0.5 and 1 year to recover physically from
dredging. For similar habitats, biological recovery was in the region of 1‐2.5
years or more.



Abra sp. is a short lived (3 years) small bivalve, reaching sexual maturity in less
than a year. A high fecundity and dispersal potential make Abra sp. well
adapted for recovery. Biomass of a population is likely to recover within three
years of colonization (MES, 2008, 2011).



The small pea urchin, Echinocyamus pusillus, is short lived and reaches sexual
maturity after a year. Planktotrophic larvae give the species a high dispersal
potential with recovery expected within three years of colonization (MES,
2008, 2011). However, recruitment in many echinoderm species is highly
sporadic and likely to fluctuate significantly from year to year. Although not
favourable, the Echinocyamus pusillus can occur in muddy substrata, it can
actively dig in finer sand sediments. It does not favour fine sandy sediment
sheltered areas (Telford et al., 1983).



As a fast growing, highly mobile species, it is likely that Bathyporeia sp. will
recover quickly. Bathyporeia spp. is short lived, reaching sexual maturity
within six months. Small numbers of offspring are brooded and reproduction is
continuous. Dispersal and recruitment is limited to mobility of juveniles and
adults. Recolonization by the adults is likely to be significant in sediments that
have been disturbed by dredging (MES, 2008, 2011).



Ophelia is a relatively long lived (6‐10 years), free living polychaete. Sexual
maturity is reached after 1‐2 years. Little is known on the fecundity of this
genus; however a short planktonic larval stage limits the dispersal potential of
this species (MES, 2008, 2011). However, recovery is still likely to be high
(within 1‐5 years).



For all shallow burrowing infauna, an important factor contributing to
recoverability may be bed‐load sediment transport (Emerson & Grant, 1991).



If sediment composition and structure does not significantly alter from pre‐
dredged state, recovery to the same benthic community occurs (Van der Veer,
1985) within months to 2‐4 years depending on size and intensity of dredging
and hydrodynamic regime (Bellew & Drabble, 2004). Recovery of this biotope
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group following dredging cessation is summarised by Bellew & Drabble (2004),
this habitat type is likely to recover as rapidly as six months or up to five years.
Therefore, based on the tolerant fauna associated with this habitat, recoverability of
the biotope is assessed as high.
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ABRA ALBA AND NUCULA NITIDOSA IN CIRCALITTORAL MUDDY SAND OR SLIGHTLY
MIXED SEDIMENT
Abra alba and Nucula nitidosa in circalittoral muddy
sand or slightly mixed sediment:
SS.SSa.CMuSa.AalbNuc (v 04.05), CMS.AbrNucCor
(v 97.02), A5.261 (EUNIS)

Image required

Description
Loose, muddy sands or shelly, gravelly, muddy sand characterized 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; Glemarec, 1973).

Characteristic species
Abra alba (bivalve), Nucula nitidosa (bivalve)

Similar biotopes


SS.Smu.CSaMu.AfilMysAnit – in muddier sediments AalbNuc may grade into AfilMysAnit.



SS.SMu.CFiMu.BlyrAchi – at greater depths and in muddier sediments AalbNuc may grade into
BlyrAchi.



SS.SMu.CSaMu.LkorPpel – in muddier sediments AalbNuc may grade into LkorPpel.



SS.SSa.IMuSa.FfabMag – the two biotopes may be separated by the relative dominance of Abra
alba and Nucula spp. In AalbNuc and the increased proportion of amphipods such as
Bathyporeia spp.

Habitat preferences
Biological zone: circalittoral
Substratum: fine muddy sands occasionally with small gravel content
Tidal regime: moderately strong (1‐3 kn), weak (>1 kn)
Wave exposure: exposed, moderately exposed
Depth band: 10‐20 m, 20‐30 m, 30‐50 m
Salinity: full (30‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Low

Most species in the AalbNuc biotope are infaunal or epifaunal. At the benchmark of
sediment removal to a depth of 50 cm in 2‐ 3m furrows would, simultaneously, remove
entire populations of infauna and sessile epifauna in this habitat. Newell et al. (1998)
note a 30‐70% reduction in species diversity and a 40‐95% reduction in number of
individuals as a direct effect of aggregate extraction. The intolerance of the biotope
has been assessed to be high. Recoverability has been assessed to be high (see
recoverability below).
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Sediment
plumes

H

Low

Immediate

Not sensitive

Moderate

L

Low

Immediate

Not sensitive

Moderate

Deposit feeders dominate the faunal assemblage within this biotope. Abra alba is a
facultative filter feeder and can switch to suspension feeding should the food supply
become more profitable (Lin & Hines, 1994; Salzwedel, 1979). An increase in
suspended sediment will increase the rate of siltation at the sediment surface,
potentially enhancing the food supply for all deposit feeders in the biotope. In high
levels of suspended sediment, there is a risk of the feeding structures becoming
clogged. Abra alba could presumably switch to deposit feeding. Where present Lanice
conchilega may suffer reduced feeding temporarily but is adapted to estuarine
conditions. Nucula nitidosa is a deposit feeder and therefore is not directly reliant on
suspended matter as a food resource. Overall, few members of the community are
going to be impacted by sediment plumes at the level of the benchmark. Therefore, the
intolerance of this biotope has been assessed as low, with immediate recovery likely.

Deposition of H
L
sediments

Low
Low

Very high
Very high

Very low
Very low

Low
Low

Deposit feeders dominate the faunal assemblage within this biotope. Abra alba is a
facultative filter feeder and can switch to suspension feeding should the food supply
become more profitable (Lin & Hines, 1994; Salzwedel, 1979). Maurer et al. (1986)
noted that mucous tube feeders and labial palp deposit feeders were the most
susceptible to smothering. Shallow burying siphonate suspension feeders are typically
able to escape smothering with 10‐50 cm of their native sediment and relocate to their
preferred depth by burrowing (Kranz, 1972 in Maurer et al., 1986). Smothering may
result in temporary cessation of feeding and respiration. The energetic cost may
impair growth and reproduction but is unlikely to cause mortality. However, where
the deposited sediment differs from their native sediment, their ability to burrow is
likely to be impaired. Abra alba is capable of upwardly migrating if lightly buried by
additional sediment (Schafer, 1972). Nucula nitidosa can tolerate anaerobic conditions
for several days and is able to thrive in poorly aerated sediments (Rachor, 1976).
Nephtys sp. are large burrowing polychaetes and probably capable of surviving in
disposal areas (Maurer et al., 1986).
As the majority of infauna present will be able to re‐burrow through the deposited
sediment, mortality is unlikely. Therefore, an intolerance of low has been recorded.

H
Change in
sediment type M
L

High
High
Low

Low
High
Very high

High
Moderate
Very low

Very low
Very low
Very low

This biotope occurs in loose, muddy sands or shelly, gravelly, muddy sand (Connor et
al., 2004). At the benchmark change in sediment type of 1 Folk class, i.e. muddy sand
to sand, could result in unsuitability for burrowing deposit feeders.
This biotope is characteristic of a particular Folk class and a change in sediment type
in the long term is likely to result in a loss of the biotope and its replacement with
another community. For example, in muddier sediments AalbNuc may grade into
AfilMysAnit or BlyrAchi at greater depths. However, a change to coarser sediments
may result in EcorEns.
A six month change in sediment type will probably result in a reduced abundance in
some species temporarily. Therefore, intolerance is assessed as low. In the longer
term, this biotope is characteristic of muddy sands, and change in sediment will result
in a change in the community and loss of the biotope.

Change in
water flow

High

High

Moderate

Low

Tidal currents determine, to an extent, the nature of the substratum, influence the
stability of the sediment and the nature of the food supply for benthic organisms
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(Warwick & Uncles, 1980). This biotope is found in locations of ‘moderately strong’ to
‘weak’ (0.5‐1.5 m/sec) tidal streams, so the benchmark increase would expose the
biotope to ‘strong’ to ‘very strong’ currents (1.5 ‐3+ m/sec). A change in water flow
rate affects the sediment characteristics, primarily by re‐suspension, preventing
deposition of finer particles, and increased sediment mobility (Hiscock, 1983).
Changes in sediment characteristics, and therefore a change in food supply, could
result in unsuitability for burrowing deposit feeders. Unfavourable tidal streams could
compromise feeding and respiration of suspension feeders. Mortality, particularly of
deposit feeders, and a decline in species richness is possible.
The benchmark decrease in water flow rate would place the biotope in areas of 'very
weak' flow for one year. Venerid bivalves are capable of generating their own feeding
and respiration currents, feeding and respiration structures may become clogged,
however they are probably capable of clearing these structures (Grant & Thorpe,
1991; Navarro & Widows, 1997).
The community is likely to undergo a shift in composition. Overall, the biotope is likely
to be lost but replaced by another community. Therefore, an intolerance of high is
reported. Recoverability is assessed as high (see additional information below).

Change in
wave
exposure

Recoverability

High

High

Moderate

Low

The benchmark increase in wave exposure would place some of the biotope in the
'extremely exposed' category (Connor et al., 1997a). The biotope typically occurs at
depths of between 10‐30 m and in areas 'sheltered' to 'very sheltered' (Connor et al.,
1997a) from wave action. It is likely that the community would therefore be intolerant
of an increase in wave action. Areas of the biotope in shallower regions are likely to be
more susceptible to wave disturbance generated by storms than the community in
deeper areas (>25 m), as wave orbital velocities decay exponentially with depth,
although that is not to say that the effects of waves can be totally discounted with
depth (Hall, 1994). Drake & Cacchione (1985) showed that even at 100 m depth,
winter storms could transport approximately 1000 kg/m²/day of resuspended
sediment across the continental shelf. Abra alba communities are vulnerable to
displacement from the sediment surface during storms (Eagle, 1975). Following
storms on the North Wales coast, Rees et al. (1977) also reported Abra alba to be
vulnerable to wave‐induced bottom disturbance. Proof of this was an abundance of
Abra washed to shore. Nucula nitidosa prefers depths less than 50 m in areas of wave
action ranging from sheltered to very sheltered.
Erosion of fine sediments will reduce the available habitat of many infaunal species
and decrease food availability for deposit feeders.
It is likely that the benchmark increase in wave exposure would result in a shift in
substratum type and associated community and with an increased abundance of more
robust species, such as Spisula elliptica, and Nephtys cirrosa.
The benchmark decrease in wave exposure would place the biotope in the 'very
sheltered' or 'extremely sheltered' category (Connor et al., 1997a). The decrease in
water movement would result in increased siltation and a consequent change in
sediment characteristics (Hiscock, 1983), resulting in a community dominated by
species adapted to muddier conditions.
The community is likely to undergo a shift in composition. Overall, the biotope is likely
to be lost but replaced by another community. Therefore, an intolerance of high is
reported. Recoverability is assessed as high (see additional information below).


The life history characteristics of Abra alba and its widespread distribution
contribute to its powers of recoverability. Abra alba spawns at least twice a
year over a protracted breeding period, producing between 15, 000 to 17, 000
eggs. The larval planktonic phase lasts at least a month (Dauvin & Gentil,
1989), in which time the larvae may be transported over a considerable
distance. Whilst some larvae may settle back into the parent population, the
planktonic pre‐settlement period is important for dispersal of the species and
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spatial separation from the adults also reduces the chances of adult induced
mortality on the larvae through adult filter feeding (Dame, 1996). In addition
to dispersal via the plankton, dispersal of post‐settlement juveniles may occur
via byssus drifting (Sigurdsson et al., 1976, see adult distribution) and
probably bedload transport (Emerson & Grant, 1991).


Recovery of the Abra alba community is rapid. The experimental data suggest
that Abra alba would colonize available sediments within the year following
environmental perturbation. Summer settled recruits may grow very rapidly
and spawn in the autumn, whilst autumn recruits experience delayed growth
and may not reach maturity until the following spring/summer. In the worst
instance, a breeding population may take up to two years to fully establish and
so recoverability has been assessed to be high. However, recoverability may be
very high in instances where a proportion of the adult population survives
(Budd, 2007; Diaz‐Castaneda et al., 1989). Abra alba recovered to former
densities following loss of a population from Keil Bay within 1.5 years (Arntz &
Rumohr, 1986).



The life‐span of Nucula nitidosa ranges from 6‐10 years (Wilson, 1992; MES,
2008, 2011). Sexual maturity takes 1‐3 years for Nucula nitidosa (Davis &
Wilson, 1983b; MES, 2008, 2011). The mobile larval phase of Nucula nitidosa
larvae is short (a few days), which reduces the risk of predation. The capacity
for dense recolonization by juveniles is restricted due to their limited dispersal
potential and preferential settlement of larvae near conspecifics, which may
have been removed by the dredging process (Thorson, 1946; Sabatini &
Ballerstedt, 2008).



Polychaetes present in the biotope are likely to recover quickly due to
relatively high reproductive output and early maturity, e.g. Nephtys spp.
Chaetozone spp. is also an opportunistic species. While Spiophanes sp. has a
relatively low fecundity and may take longer to recover (MES, 2008, 2011).



Dittman et al. (1991) observed that Nephtys hombergii was included amongst
the macrofauna that colonized experimentally disturbed tidal flats within two
weeks of the disturbance that caused defaunation of the sediment.
It is likely that the dominant infaunal bivalve and polychaete community of the biotope
would recover rapidly from a disturbance and mature populations of important
characterizing species to be present within a year. However, other components of the
community may take longer to attain maturity, e.g. Nucula nitidosa, and in their
absence the biotope would be recognisable but may be considered impoverished.
Overall, recoverability of this biotope is assessed as high.
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AMPHIURA FILIFORMIS, MYSELLA BIDENTATA AND ABRA NITIDA IN CIRCALITTORAL
SANDY MUD
Amphiura filiformis, Mysella bidentata and Abra
nitida in circalittoral sandy mud
SS.SMu.CSaMu.AfilMysAnit (v 04.05),
CGS.AfilEcor (v96.7), A5.351 (EUNIS)

Arms of Amphiura filiformis in sandy mud. Image: Keith
Hiscock

Description
Cohesive sandy mud off wave exposed coasts with weak tidal streams can be characterized by an
abundance of Amphiura filiformis with Mysella bidentata and Abra nitida. The faunal community is
dominated by infauna and epifauna like the sipunculid Thysanocardia procera and the polychaetes
Nephtys incisa, Phoronis sp. and Pholoe sp., with cirratulids also common. Other taxa such as the urchin
Echinocardium cordatum, the bivalve Nucula nitidosa, the mud shrimp Callianassa subterranea and the
cumacean Eudorella truncatula may also occur in offshore examples of this biotope. This community
occurs in muddy sands in moderately deep water (Hiscock 1984; Picton et al. 1994) and may be related
to the 'off‐shore muddy sand association' (Jones 1951; Thorson 1957; Mackie 1990). Deeper, muddier
sediments may give rise to AalbNuc.

Characteristic species
Amphiura filiformis (brittlestar), Mysella bidentata (bivalve), Abra nitida (bivalve)

Similar biotopes


SS.SSa.CMuSa.AalbNuc ‐ in sandier sediments this biotope may grade into AalbNuc.



SS.SSa.IMuSa.FfabMag ‐ in shallower sandy sediments this biotope may grade into FfabMag.



SS.SMu.CSaMu.AfilNten ‐ AfilNten may be distinguished from this biotope by the abundance of
the characterizing species Nuculoma tenuis in AfilNten and by the importance of other
characterizing species such as Thysanocardia procera and Nephtys incise in AfilMysAnit.
AfilNten is also generally found in deeper water.



SS.SMu.CSaMu.ThyNten ‐ ThyNten may be distinguished from this biotope by the abundance of
the characterizing species Thyasira flexuosa and by the decreased abundance of Amphiura
filiformis in ThyNten. ThyNten is generally found in deeper waters.

Habitat preferences
Biological zone: circalittoral
Substratum: sandy mud
Tidal regime: weak (>1 kn), very weak
Wave exposure: exposed, moderately exposed
Depth band: 10‐20 m, 20‐30 m
Salinity: full (30‐40 ppt)
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Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Sediment
plumes

Intolerance
High

Recoverability
Moderate

Sensitivity
Moderate

Confidence
Low

Most species in this biotope are infaunal. At the benchmark of sediment removal to a
depth of 50 cm in 2‐ 3m furrows would, simultaneously, remove entire populations of
infauna in this habitat. Newell et al. (1998) note a 30‐70% reduction in species
diversity and a 40‐95% reduction in number of individuals as a direct effect of
aggregate extraction. It seems likely that a community of Amphiura filiformis and
bivalves may take longer than five years to recover and so a rank of moderate is
reported.

H
L

Low
Low

Immediate
Immediate

Not sensitive
Not sensitive

Very low
Very low

Deposit feeders dominate the faunal assemblage within this biotope. Abra sp. and
other bivalves present are facultative filter feeders, switching between deposit and
suspension feeding should the food supply become more profitable (Lin & Hines, 1994;
Salzwedel, 1979). Amphiura filiformis and Mysella bidentata are suspension feeders.
An increase in suspended sediment will increase the rate of siltation at the sediment
surface, potentially enhancing the food supply for all deposit feeders in the biotope. In
high levels of suspended sediment, there is a risk of the feeding structures becoming
clogged. The species here possess the ability to self clean to an extent, at a small
energetic cost, particularly at the level of the benchmark. Deposit feeders may benefit
from increased organic food supply within the suspended sediment. A decrease in
siltation may result in a decreased rate of deposition on the substratum surface and
therefore a reduction in food availability for deposit feeders. This would be likely to
impair growth and reproduction. The short term benchmark, may lead to a temporary
cessation in feeding. The longer term benchmark would interfere with feeding at an
energetic cost.
Since most species in the biotope have low intolerance to an increase in suspended
sediment, on return to normal suspended sediment levels recovery will be immediate
as affected species will be able to self‐clean within a few days.

H
Deposition of
L
sediments

Low
Low

Immediate
Immediate

Not sensitive
Not sensitive

Low
Low

Amphiura filiformis lives within the top 3‐4 cm of sediment and other species in the
biotope are also infaunal. As large brittlestars, Amphiura spp. (up to 20cm) have a
greater tolerance to disturbance, and greater ability to burrow (MES, 2008, 2011).
Tolerant adults are therefore likely to survive deposition of sediment mobilised by
dredging. A smothering of 5 cm would initially cause a cessation in feeding and
respiration. There may be an energetic cost expended to either re‐establish burrow
openings, to self‐clean feeding apparatus or to move up through the sediment though
this is not likely to be significant. Burrowing infauna are likely to re‐burrow or move
up through the sediment within hours or days so recovery is assessed as immediate.
At the higher benchmark of a smothering of 10‐20 cm of fines, the sediment is likely to
persist for longer, especially in the weak tidal regime of this biotope. Infauna will take
longer to resurface, as will cessation of feeding and respiration at a greater energetic
cost. Mortality of the characteristic species is unlikely therefore intolerance is
assessed as low.

H
Change in
sediment type M
L

High
High
Low

Low
Moderate
Very high

High
Moderate
Very low

Low
Low
Low

This biotope occurs in cohesive sandy mud (Connor et al., 2004). High density
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aggregations of Amphiura filiformis seem to be characteristic of fine sediments with
silt/clay values (O'Connor et al., 1983). Mysella bidentata lives in a range in sediments,
from sandy mud to fine gravel, and therefore likely to be tolerant to a change in
sediment.
This biotope is characteristic of a particular Folk class and a change in sediment type in
the long term is likely to result in a loss of the biotope and its replacement with
another community. For example, in sandier sediments this biotope may grade into
AalbNuc, in shallower sandy sediments this biotope may grade into FfabMag. In
muddier sediments, the infaunal polychaetes will probably increase in abundance,
while suspension feeders are lost, Amphiura filiformis replaced by Amphiura chaijei,
and the biotope may resemble BlyrAchi or become polychaete dominated such as
CapTubi.
A six month change in sediment type will probably result in a reduced abundance in
some species temporarily. Therefore, intolerance is assessed as low. In the longer
term, this biotope is characteristic of sandy mud, and change in sediment will result in
a change in the community and loss of the biotope.

Change in
water flow

Change in
wave
exposure

High

Moderate

Moderate

High

The biotope is generally found in areas of weak or very weak tidal streams and so is
likely to be intolerant of increases in water flow.
Tidal currents keep most of the organic particles in the sediment in suspension which
can support suspension feeders such as Amphiura filiformis even in low organic
content sediments. The horizontal supply of small and light nutritious particles by
resuspension and advective transport has been shown to influence the growth rate of
suspension‐feeding benthos (Dauwe, 1998). Amphiura filiformis are suspension
feeders that rely on water flow for food supply, they respond rapidly to currents by
extending their arms to feed from particulate material in the water. Under laboratory
conditions Amphiura filiformis was tolerant to water flow up to 30 cm/s (approx. 0.6
knots) (Buchanan, 1964). If water movement were to increase by the benchmark level
to ‘strong’ (3‐6 knots) for one year, individuals would be able to retract their arms as
protection. Other suspension feeders in the biotope will also be unable to feed. Over
the course of a year, the change in hydrodynamics will alter the sediment
characteristics of the biotope making it coarser with an increase in water flow and a
higher fraction of mud with a drop in water flow. High density aggregations of
Amphiura filiformis seem to be characteristic of fine sediments with silt/clay values
(O'Connor et al., 1983), so reduction in fine sediment is likely to reduce abundance. In
more exposed and coarser sediments Amphiura filiformis may be replaced by
Amphiura brachiata, a suspension feeder. Deeper burrowing species such as the
thalassinidean crustaceans Callianassa subterranea are not likely to be affected by
sediment changes at the surface. The overall impact of a change in water flow rate on
the biotope may be the loss of some key species, such as Amphiura filiformis, which
changes the biotope, intolerance is assessed as high.
A reduction in water flow would lead to a negligible flow. Amphiura filiformis shows a
lack of activity in still water and low current speeds can impede feeding because it may
reduce the transport of organic particles. Therefore, if water flow drops by the
benchmark level of two categories for a year feeding would be significantly impaired
and viability of the population reduced. In slightly less energetic conditions and finer
sediment, the biotope CMU.SpMeg, which includes high abundance of sea pens and
burrowing megafauna such as Callianassa subterranea, is more likely to be present.
Overall, a change in water flow is liable to result in a change in the community and loss
of the biotope. Recovery is moderate (see recoverability below).

High

Moderate

Moderate

Low

The biotope occurs in moderately and wave exposed sites, in habitats characterized by
sandy mud. Mysella bidentata lives in a range in sediments, from sandy mud to fine
gravel. Amphiura filiformis lives within the top 3‐4 cm of fine muddy sands. Large
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brittlestars, Amphiura spp. (up to 20cm) have a greater tolerance to disturbance, and
greater ability to burrow. Strong wave action can re‐suspend the sediment and break
up and scatter Amphiura filiformis.
The intolerance of the biotope is assessed as high because of the probable loss of the
characteristic species, Amphiura filiformis. The sediment type is also likely to alter
with increased wave exposure. Therefore, the community is liable to shift and the
biotope will be lost. Recoverability has been assessed as moderate (see recoverability
below).

Recoverability



Amphiura is a large, long‐lived and slow‐growing brittlestar with a life‐span of
10‐20 years. Sexual maturity is reached after 3‐6 years. As a broadcast
spawner, Amphiura releases a large number of gametes into the water column
in spring time (50,000 gametes in its lifetime). The potential for recruitment
into the area is high. Recovery of the biomass may take 5‐ 10 years after initial
recolonization of the seabed. Juvenile survival is extremely low with less than
5% surviving to adulthood (Muus, 1981; O'Connor et al., 1983)



The remaining megafauna in the biotope vary in their longevity and
reproductive strategies and some species will reach sexual maturity very
rapidly. Many of the other species in the biotope, such as polychaetes and
bivalves, are likely to reproduce annually.



Mysella sp. has separate sexes that are not usually dimorphic in shell structure.
Fertilization occurs within the mantle cavity and young hatch as pelagic larvae
(Franz, 1973). The larvae occur in the plankton from June‐July to September‐
November, often in large quantities. The planktonic stage lasts for about 4
weeks. Mysella bidentata has a maximum life span of seven years (Wolff, 1973;
Ockelmann & Muus, 1978; O'Foighil et al., 1984).



Mysella bidentata is commensal with a number of hosts. It has been found
together with the brittlestar Amphiura filiformis. However, the species seems
to be able to live without any host (Popham, 1940; Tebble, 1976; Wolff, 1973;
O'Foighil et al., 1984).
The key species within this biotope take a long time to reach sexual maturity, a
community of Amphiura filiformis may take longer than five years to recover (Hill,
2008; Hill & Wilson, 2008). Therefore a recoverability of moderate is suggested.
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FABULINA FABULA AND MAGELONA SPP. IN STABLE MUDDY SAND
Fabulina fabula and Magelona mirabilis with
venerid bivalves and amphipods in infralittoral
compacted fine muddy sand:
SS.SSa.IMuSa.FfabMag (v04.05) IGS.FabMag
(v96.7), A5.242 (EUNIS).

Image required

Description
This biotope is characterized by a prevalence of the bivalve, Fabulina fabula and polychaetes from the
Magelona genus in stable, muddy sand. Faunal communities in the infralittoral and littoral fringe are
dominated by venerid bivalves (Chamelea gallina, Spisula elliptica), amphipods (Bathyporeia spp.) and
polychaetes (Chaetozone setosa, Spiophanes bombyx and Nephtys spp.). FfabMag is considered to be
part of the 'shallow Venus community' or 'boreal off‐shore sand association' (see Petersen 1918; Jones
1950; Thorson 1957). These communities have been shown to correlate well with particular levels of
current induced 'bed‐stress' (Warwick & Uncles 1980). The 'Arctic Venus Community' and
'Mediterranean Venus Community' described to the north and south of the UK (Thorson 1957)
probably occur in the same habitat and appears to be the same biotope described as the Ophelia
borealis community in northern France and the central North Sea (Konitzer et al. 1992). Sites with this
biotope may undergo transitions in community composition. (Information taken from Connor et al.,
2004).

Characteristic species
Fabulina fabula (bivalve), Magelona spp. (polychaete)

Similar biotopes


SS.SCS.ICS.MoeVen ‐ MoeVen is found in slightly coarser sediments. FfabMag differs from
MoeVen because of the prevalence of the brittle‐shelled F. fabula over the more robust Moerella
and Spisula, and because it occurs in generally finer, more compact sands.



SS.SSa.CMuSa.AalbNuc ‐ FfabMag forms part of a continuum of communities found along the
depth and sand/silt gradients with an increase in silt/clay leading to the development of
AalbNuc in deeper water.



SS.SSa.IFiSa.NcirBat‐ as sediment disturbance increases and the finer silt fraction is unable to
sediment out of the water column FfabMag may grade into the sandy biotope NcirBat.



SS.SMu.ISaMu.NhomMac ‐ in very shallow water with a greater mud fraction this biotope may
give way to the sandy mud biotope NhomMac.

Habitat preferences
Biological zone: infralittoral
Substratum: medium to very fine sand with some silt
Tidal regime: moderately strong (1‐3 kn), weak (>1 kn), very weak (negligible)
Wave exposure: moderately exposed
Depth band: 5‐10 m, 10‐20 m, 20‐30 m
Salinity: full (30‐40 ppt)
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Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Sediment
plumes

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Low

Most species in this biotope are infaunal. At the benchmark of sediment removal to a
depth of 50 cm in 2‐ 3m furrows would, simultaneously, remove entire populations of
infauna in this habitat. Newell et al. (1998) note a 30‐70% reduction in species
diversity and a 40‐95% reduction in number of individuals as a direct effect of
aggregate extraction. Mobile epifaunal and swimming species, such as amphipods and
the harbour crab Liocarcinus depurator, may escape to surrounding areas. Intolerance
is assessed as high. Recoverability is recorded as high (see recoverability below).

H

Low

Immediate

Not sensitive

Very low

L

Low

Immediate

Not sensitive

Very low

Fabulina fabula is both a suspension and deposit feeding bivalve (Salzwedel, 1979). In
high levels of suspended sediment, the feeding structures are at risk of clogging.
Fabulina fabula could switch to deposit feeding and potentially benefit from the
increased deposition of organic matter at the sediment surface. It seems likely that the
venerid bivalves present here would be able to clear their feeding and respiration
structures, although at high particle concentrations there may be some energetic cost.
An increase in suspended sediment will increase the rate of siltation at the sediment
surface, potentially enhancing the food supply of deposit feeders in the biotope, such
as Magelona mirabilis.
The high benchmark level (a change of 100‐200 mg/l for 30 minutes) may lead to a
temporary cessation in feeding. At the low benchmark level (a change of 20 mg/l for 1
day) would interfere with feeding at an energetic cost, however this is unlikely to lead
to mortality so intolerance is assessed as low. When suspended sediment returns to
original levels, growth and reproduction should quickly return to normal so
recoverability has been assessed to be immediate.
Based on the intolerance of the suspension feeding bivalves dominant in this biotope,
which assumes the likelihood of clogging of feeding structures, intolerance is assessed
as low.

Deposition of H
L
sediments

Intermediate
Intermediate

High
High

Low
Low

Low
Low

The majority of the species in the biotope are infaunal. Magelona mirabilis is a free‐
living burrowing worm that lives in clean sand. Bivalves, such as Fabulina fabula,
require their inhalant siphon to be above the sediment surface for feeding and
respiration.Shallow burying siphonate suspension feeders are typically able to escape
smothering from 10‐50 cm of their native sediment and relocate to their preferred
depth by burrowing (Kranz, 1972 in Maurer et al., 1986). The remaining venerids and
mobile amphipods are unlikely to be affected.
Maurer et al. (1986) noted that mucous tube feeders and labial palp deposit feeders
were the most susceptible to smothering. Magelona mirabilis extends its contractile
palps to the sediment surface in search of food. They are selective deposit‐feeders that
exploit larger particulate matter including small invertebrates on the surface of the
deposits. Therefore, Magelona mirabilis may be adversely affected by smothering.
The low benchmark of smothering with 5 cm of sediment would temporarily halt
feeding and respiration and require the infauna to relocate to their preferred depth. At
the high benchmark of smothering with 10‐20 cm of sediment, burrowing to a
preferred depth in the sediment will take longer and at a higher energetic cost.
Whilst the characteristic venerids will tolerate smothering, loss of a proportion of the
Magelona mirabilis population suggests an intolerance of intermediate. However, its
abundance is liable to return rapidly, so recoverability is recorded as high.
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H
Change in
sediment type M
L

High
High
Low

Moderate
High
Very high

Moderate
Moderate
Very low

Very low
Very low
Very low

This biotope is characteristic of muddy sands (Connor et al., 2004). Fabulina fabula
and Magelona sp. favour this fine, compacted muddy sand. This biotope is
characteristic of a particular Folk class and a change in sediment type in the long term
is likely to result in a loss of the biotope and its replacement with another community.
For example, in slightly coarser sediments FfabMag may grade into MoeVen, an
increase in silt/clay will lead to the development of AalbNuc, an increase in mud
fraction may give way to the sandy mud biotope NhomMac.
A six month change in sediment type will probably result in a reduced abundance in
some species temporarily. Therefore, intolerance is assessed as low. In the longer
term, this biotope is characteristic of muddy sands, and change in sediment will result
in a change in the community and loss of the biotope.

Change in
water flow

High

Change in
wave
exposure

High

Recoverability

High

Moderate

Low

FfabMag typically occurs in areas of moderately strong to weak water flow, where tidal
currents are up to 1.5 m/s (Connor et al., 1997a). An increase in water flow rate of two
categories for one year would result in the biotope being subjected to moderately
strong to very strong water flow (>3 m/s).
The benchmark increase in water flow is likely to result in the loss of fine sand
substratum along with the characteristic species and replacement with a community
adapted for life in more mobile, coarser sands. Fabulina fabula and Magelona sp.
favour fine, compacted muddy sand, whereas a change in sediment type to coarse
loose sediment may cause a community shift dominated by Spisula elliptica and
Nephtys cirrosa.
A reduction in water flow is likely to result in increased deposition of fine particles,
altering the substratum characteristics. Deposit feeders may dominate over
suspension feeders with higher proportions of silt and clay as muddy sediment. The
characterizing species, Fabulina fabula and Magelona mirabilis, are deposit feeders and
are likely to be largely tolerant of the change.
Overall, a change in water flow is liable to result in a change in the community and loss
of the biotope. Recovery is high (see recoverability below).

High

Moderate

Low

The benchmark increase in wave exposure would place the biotope in the 'exposed'
and 'very exposed' categories (Connor et al., 1997a).
The characterizing species are described as being fragile, for instance, Fabulina fabula
with a "thin, brittle shell" and Magelona mirabilis with "long, delicate palps". An
increase at the benchmark level could lead to a shift in substratum type and associated
community, resulting in a more dynamic biotope with high sediment transport and
robust species (e.g. Spisula elliptica and Nephtys cirrosa).
Therefore, the community is liable to shift and biotope lost. Recoverability has been
assessed as high (see recoverability below).


Recovery of Fabulina fabula communities in fine sand may take approximately
eight months, biomass may not fully recover for approximately two years
(Niermann et al., 1990).



Colonization of defaunated sediments from a Venus community stabilized
within 13 to 17 weeks in spring and summer and 16 to 24 weeks in autumn
and winter. Biomass took much longer to recover than species richness as most
colonizers were young and small. Larval recruitment accounted for 70% of
colonizers, suggesting that biotope recoverability is likely to be governed by
larval dispersal rather than migration of adults. The last species in the
successional sequence to establish themselves were equilibrium species such
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as Fabulina fabula, Nephtys hombergii and venerid bivalves (Diaz‐Castaneda et
al., 1989).


Magelona lives for about three years and reaches maturity after two years.
There is only one reproductive period per year, between May‐October. The
eggs released by the female are about 0.15mm in diameter, are fertilised
externally, and develop into planktotrophic larvae that settle from June‐
November. The genus has a high dispersal potential and forms dense
communities with a relatively rapid growth rate (MES, 2008, 2011)



As a fast growing, highly mobile species, it is likely that Bathyporeia sp. will
recover quickly. Bathyporeia spp. is short lived, reaching sexual maturity
within six months. Small numbers of offspring are brooded and reproduction
is continuous. Dispersal and recruitment is limited to mobility of juveniles and
adults. Recolonization by the adults is likely to be significant in sediments that
have been disturbed by dredging (MES, 2008, 2011).
Chamelea sp. is long lived (11‐20 years; MES, 2008, 2011). While recruitment
may be rapid, restoration of the biomass by growth of the colonising
individuals is likely to take many years.





Polychaetes present in the biotope are likely to recover quickly due to
relatively high reproductive output and early maturity, e.g. Nephtys sp.
Chaetozone spp. is also an opportunistic species. While Spiophanes sp. has a
relatively low fecundity and may take longer to recover (MES, 2008, 2011).
 Dittman et al. (1991) observed that Nephtys hombergii was included amongst
the macrofauna that colonized experimentally disturbed tidal flats within two
weeks of the disturbance that caused defaunation of the sediment.
Overall, the faunal community typical of this biotope is estimated to recover from
major disturbances, such as dredging, within five years (Diaz‐Castaneda et al. 1989;
Rayment, 2008). As biotope recoverability is largely dependent on larval recruitment,
recoverability is assessed as high.
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TUBE‐DWELLING AMPHIPODS AND POLYCHAETES
Semi‐permanent tube‐building amphipods and
polychaetes in sublittoral sand
SS.SSa.IFiSa.TbAmPo (v 04.05), A5.234 (EUNIS)

Image required

Description
Sublittoral sand in moderately exposed or sheltered inlets and voes in shallow water may support large
populations of semi‐permanent tube‐building amphipods and polychaetes. Typically dominated by
Corophium crassicorne with other tube building amphipods such as Ampelisca spp. also common. Other
taxa include typical shallow sand fauna such as Spiophanes bombyx, Urothoe elegans, Bathyporeia spp.
along with various polychaetes including Exogone hebes and Lanice conchilega. Polydora ciliata may
also be abundant in some areas. At the sediment surface, Arenicola marina worm casts may be visible
and occasional seaweeds such as Laminaria saccharina may be present. As many of the sites featuring
this biotope are situated near to fish farms it is possible that it may have developed as the result of
moderate nutrient enrichment. The distribution of this biotope is poorly known and it appears to have
a patchy distribution.

Characteristic species
Corophium crassicorne (amphipod), Ampelisca spp. (amphipod), Spiophanes bombyx (polychaete),
Bathyporeia spp. (amphipod), Arenicola marina (lug worm)

Similar biotopes


SS.SMu.ISaMu.AmpPlon ‐ occurs on muddier sediment than TbAmPo and can be distinguished
by the importance of Photis longicaudata in the muddier biotope.

Habitat preferences
Biological zone: infralittoral
Substratum: medium to very fine muddy sand
Tidal regime: weak (>1 kn), very weak (negligible)
Wave exposure: moderately exposed, sheltered
Depth band: 0‐20m
Salinity: full (30‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Low

Most species in this biotope are infaunal. At the benchmark of sediment removal to a
depth of 50 cm in 2‐ 3m furrows would, simultaneously, remove entire populations of
infauna in this habitat. Newell et al. (1998) note a 30‐70% reduction in species
diversity and a 40‐95% reduction in number of individuals as a direct effect of
aggregate extraction. Recoverability is recorded as high (see recoverability below).

100

Sediment
plumes

H

Low

Immediate

Not Sensitive

Low

L

Low

Immediate

Not Sensitive

Low

An increase in suspended sediment levels may adversely affect suspension feeding
species by clogging feeding and respiratory structures, and may result in increased
siltation depending on water movement. The feeding structures of suspension feeders
such as Ampelisca sp. may become clogged by large increases in suspended sediment or
feeding may be terminated, compromising growth. Tube building polychaetes are not
likely to be intolerant of sediment plumes, as high levels of suspended sediment
support the tube building process. Polydora ciliata forms extensive mats in areas with
suspended sediment levels between 68 mg/l and 680 mg/l, indicating the species is
tolerant to changes in suspended sediments (Read et al., 1982, 1983). Overall,
intolerance is therefore assessed as low. Growth would quickly return to normal when
suspended sediment returns to original levels so recoverability is recorded as
immediate.

Deposition of H
L
sediments

Intermediate
Intermediate

High
Very high

Low
Low

Very low
Very low

Smothering with 5 cm of sediment would cover amphipod tubes and prevent
suspension feeding. The infaunal burrowing polychaetes would probably be able to
relocate to their preferred depth and hence are likely to be tolerant. Corophium is a
small burrowing amphipod; it builds semi‐permanent burrows in mud or sand. It is
relatively mobile, able to swim, burrow and crawl. It is likely to be tolerant of
associated sedimentation and able to resurface through deposited sediments (MES,
2008, 2011). Bathyporeia spp. is highly mobile, adapted to mobile sands and unlikely to
be adversely affected. The tubes of polychaetes, including Polydora ciliata, would be
covered and the population would have to build new tubes at the new sediment
surface, with some energetic cost. Tube dwellers are most vulnerable and are unlikely
to resurface through thick deposited sediment layers. Maurer et al. (1986) noted that
mucous tube feeders were amongst the most susceptible to smothering.
In areas with strong tidal activity, deposited sediment will be resuspended in to the
water column. However, this biotope is found in sheltered areas with weak tidal
activity, so it is likely that deposited sediment will persist for some time.
Therefore, some mortality may occur due to smothering by even 5 cm of sediment;
more so, by 10 to 20 cm of sediment.
Overall, an intolerance of intermediate is suggested at both benchmark levels. While
recoverability is likely to take longer from 10 to 20 cm than of 5 cm as recoverability is
likely to involve complete recolonization the surface sediment. Therefore,
recoverability is probably very high at the low benchmark and high at the high
benchmark (see recoverability below).

H
Change in
sediment type M
L

High
High
Low

Low
High
Very high

High
Moderate
Very low

Very low
Very low
Very low

Changes in sediment characteristics will result in suboptimal tube building conditions.
Corophium crassicorne lives in shallow subtidal muddy sand. This biotope is found in
fine sands with some mud (Connor et al., 2004) and is characteristic of a particular
Folk class and a change in sediment type in the long term is likely to result in a loss of
the biotope and its replacement with another community. For example, with increased
mud fraction TbAmPo is likely to grade into AmpPlon which occurs on muddier
sediment.
A six month change in sediment type will probably result in a reduce abundance in
some species temporarily. Therefore, intolerance is assessed as low. In the longer
term, this biotope is characteristic of muddy sands, and change in sediment will result
in a change in the community and loss of the biotope. Once the sediment becomes
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suitable then recoverability will be high.

Change in
water flow

High

Change in
wave
exposure

High

Recoverability

High

Moderate

Low

This biotope occurs in very weak to weak tidal streams (Connor et al., 2004) and is
therefore likely to be intolerant of increases in water flow. An increase in water flow at
the benchmark would place the biotope in areas of 'strong' flow. The increase would
change the sediment characteristics in which the biotope occurs, primarily by re‐
suspending and preventing deposition of finer particles (Hiscock, 1983). The
underlying sediment in the biotope has a high silt content; a substratum which would
not occur in very strong tidal streams. Therefore, the community is likely to shift and
the biotope lost; so that an intolerance of high has been recorded. Recoverability is
likely to be high (see recoverability below).

High

Moderate

Low

The biotope occurs in 'sheltered' and 'very sheltered' areas (Connor et al., 2004). A
decrease in wave exposure at the benchmark level would place a portion of the biotope
in 'ultra sheltered' areas. The characterizing species are adapted to low flow
conditions and are likely to be tolerant of this change.
But the biotope would be intolerant of wave exposure. An increase in wave exposure
by two categories for a year would be likely to affect the biotope in several ways. Fine
sediments would be eroded (Hiscock, 1983) resulting in the likely reduction of the
habitat of the infaunal species, a decreased supply of tube building material and a
decrease in food availability for deposit feeders. Furthermore, strong wave action is
likely to cause damage or withdrawal of delicate feeding and respiration structures of
species within the biotope resulting in loss of feeding opportunities and compromised
growth, and also change the substratum. Therefore the community will shift in the
biotope will be lost, so that an intolerance of high is recorded, although recoverability
is still likely to be high (see recoverability below).


The tube building polychaetes, (Polydora ciliata), are moderately fecund, the
planktonic larvae are capable of dispersal over long distances and the
reproductive period is of several months duration. Recovery and establishment
of a mature community is likely to occur within 5 years and so recoverability is
assessed as high.



Polydora ciliata is a short lived species that reaches maturity within a few
months and has three or four spawnings during a breeding season. For
example, in colonization experiments in Helgoland (Harms & Anger, 1983)
Polydora ciliata settled on panels within one month in the spring. The tubes
built by Polydora ciliata agglomerate sometimes to form layers of mud up to
20cm thick. However, it may take several years for a Polydora ciliata 'mat' to
reach a significant size.



Bathyporeia spp. is short lived, reaching sexual maturity within 6 months. Small
numbers of offspring are brooded and reproduction is continuous. Dispersal
and recruitment is limited to mobility of juveniles and adults. Recolonization by
the adults is likely to be significant in sediments that have been disturbed by
dredging. Populations are likely to recover quickly (MES, 2008, 2011).



The life cycles of amphipods varies between the different families. Based on the
intertidal species, Corophium volutator, the Corophium sp. may produce several
broods over the summer breeding season (Fish & Fish, 1996). Corophium
crassicorne is a fast‐growing, small crustacean with a short life‐span (up to a
year). Dispersal and recruitment is limited by mobility of juveniles, with a
dispersal potential of less than 10m. Recolonization by adults from unaffected
areas is possible. After colonization, restoration of the biomass is likely to occur
quickly.



Haploops tubicola produces 1 or 2 broods per year with a longevity of 2 or 3
years (Dauvin & Bellan‐Santini, 1990) and Mills (1967) reported that Ampelisca
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vadorum and Ampelisca abdita produced only 1 brood per generation but there
were 2 or more generations per year. Ampelisca spp. is short lived and reaches
sexual maturity in a matter of months, therefore a population is likely to
recover in a very short period of time (MES, 2008, 2011).


In the English Channel, two reproductive patterns were identified. Species such
as Ampelisca tenuicornis and Ampelisca typica produced two generations per
year. The juveniles born in May‐June were able to brood in September‐October
(Dauvin, 1988b; Dauvin,1988c). Species such as Ampelisca armoricana and
Ampelisca sarsi produced only one brood per generation and per year (Dauvin,
1989; Dauvin, 1988d). Ampelisca brevicornis showed an intermediate cycle with
one generation per year during cold years (cold spring) and two generations
per year during warm years (warm spring) and its cycle is intermediate
between univoltine cycle and bivoltine cycle (Dauvin, 1988b,c,d,e; Dauvin,
1989, Dauvin & Bellan‐Santini, 1990).



The estimated life span for Arenicola is at least 5‐6 years. Sexual maturity is
reached within 1‐2 years. Reproduction occurs between autumn‐winter. Eggs
and early larvae develop within the female burrow, although post larvae are
capable of active migration by crawling, swimming in the water column and
passive transport by currents in the range of 1 km. Recoverability of this genus
could be moderate and influenced by sedimentation levels, especially after
onboard sediment screening activities.
Amphipods have a short life span, mature quickly and may have multiple generations
per year (Mills, 1967; Dauvin & Bellan‐Santini, 1990) suggesting that they would have
strong powers of recoverability. However, fecundity is generally low, larvae are
brooded resulting in a higher survival rate. It is expected that, in situations where there
is no residual population, amphipods would normally recover within 5 years or less
and so recoverability is assessed as high (Rayment, 2008).
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WHITEWEED, HYDROIDS AND SCOUR RESISTANT EPIFAUNA ON FINE SAND
Sertularia cupressina and Hydrallmania falcata
on tide‐swept sublittoral sand with cobbles or
pebbles: SS.SSa.IFiSa.ScupHyd (v04.05),
IGS.Scup (v96.7), A5.232 (EUNIS)

Image required

Description
Shallow sands with cobbles and pebbles, exposed to strong tidal streams, with conspicuous colonies of
hydroids, particularly Hydrallmania falcata and to a lesser extent Sertularia cupressina and Sertularia
argentea. These hydroids are tolerant to periodic submergence and scour by sand. Flustra foliacea,
Balanus crenatus and Alcyonidium diaphanum may also occur on the more stable cobbles and pebbles,
with Urticina felina and occasional Lanice conchilega present in the sand. This biotope may an epibiotic
overlay of infaunal, ‘Venus’ communities.

Characteristic species
Sertularia cupressina (whiteweed), Hydrallmania falcata (sickle coralline)

Similar biotopes


SS.SMx.CMx.FluHyd – the less scoured biotope FluHyd occurs in deeper water where there is
less sand and a higher proportion of stones and cobbles.

Habitat preferences
Biological zone: circalittoral, infralittoral
Substratum: medium to fine sand with pebbles and cobbles
Tidal regime: strong (3‐6 kn), moderately strong (1‐3 kn), weak (>1 kn)
Wave exposure: moderately exposed, sheltered
Depth band: 0‐5 m, 5‐10 m, 10‐20 m
Salinity: full (30‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Sediment
plumes

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Moderate

The dominat epifauna e.g. Sertularia cupressina and other hydroids are permanently
attached to the substratum. Removal of the substratum will result in removal of a large
proportion of the sessile attached species, together with most of the slow mobile
species (crustaceans, sea urchins and starfish). Newell et al. (1998) note a 30‐70%
reduction in species diversity and a 40‐95% reduction in number of individuals as a
direct effect of aggregate extraction. Therefore, an intolerance of high and a
recoverability of high has been recorded (see recoverability below).

H
L

Low
Low

Very high
Very high

Very low
Very low

Very low
Very low

This biotope is characteristic of tide swept areas of sediment that are periodically
smothered in sediment. This results in an opportunistic faunal community
characterised by species with short life spans and rapid growth rates (Connor et al.,
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2004). They are tolerant to periodic submergence and scour by sand. The dominant
hydroids are passive suspension feeders, extracting seston from the water column.
A change of 100‐200mg/l for 30 mins may temporarily stop feeding, and 20 mg/l for 1
day would interfere with feeding at an energetic cost, it is unlikely to result in loss of
individuals. Therefore, biotope intolerance is recorded as low and recoverability as
very high (see recoverability below).

Deposition of H
L
sediments

Intermediate
Low

H
Change in
sediment type M
L

High
High
Intermediate

High
Very high

Low
Very low

Very low
Low

This biotope is characteristic of areas subject to sediment scour and siltation. They are
therefore tolerant to periodic smothering (Connor et al., 2004). The hydroids that
dominate the community are typical of such short lived opportunistic species. The
hydroids are passive suspension feeders that catch falling organic particles from the
water column. Both Sertularia cupressina and Hydrallmania falcata are erect hydroids
reaching heights of up to 60 cm. Large, mature colonies are likely to survive periods of
smothering (Hughes, 1977).
Overall, the biotope occurs in moderate energy environments, so that deposited
sediment may be removed after several tidal cycles. Smothering by 5cm of sediment
may result in loss of small hydroid colonies. Smothering by 10‐20 cm, will take longer
to be removed with a possible loss of hydroid abundance. Recoverability is likely to be
high (see recoverability below).

Low
Moderate
High

High
Moderate
Low

Very low
Very low
Very low

The sediment associated with this biotope is quite varied, with a mixture of sands,
cobbles and pebbles. However, the tide swept and disturbed nature of the habitat
prevents a more diverse and mature community from developing that may otherwise
be associated with large cobbles, pebbles and sand.
Fining of the sediment by dredging or deposition of finer sediments will reduce the
availability of suitable attachment for erect epifauna (stones, pebbles etc), and increase
scour by sands. A change in Folk class for 6 months is likely to reduce the abundance
of some epifauna, especially the hydroids, Sertularia cupressina and Hydrallmania
falcata, suggesting an intermediate intolerance but with rapid recovery (see
recoverability below). A longer term change in sediment is likely to result in a change
in the community and subsequent loss of the biotope.

Change in
water flow

Intermediate

High

Low

Low

This biotope is characterised by species that are tolerant of strong to weak tidal
streams. Water movement is essential for hydroids to supply adequate food, remove
metabolic waste products, prevent accumulation of sediment and disperse larvae.
Hydroids are expected to be abundant where water movement is sufficient to supply
adequate food but not cause damage (Hiscock, 1983; Gili & Hughes, 1995).
Hydrallmania falcata colonies are flexible (MarLIN, 2007).
At the benchmark level, an increase in water flow to very strong, may adversely affect
the hydroids due to the physical drag caused by very strong water flow. Increased
water flow is likely to reduce predation by Asterias rubens.
Sediment scour is likely to increase with increased water flow rates. This biotope is of
areas subject to sediment scour and should be tolerant to a degree of sediment scour.
In severe scour, the community may become impoverished, consisting of Pomatoceros
spp., encrusting bryozoans, encrusting coralline algae and Balanus crenatus (PomB).
The likely associated scour and displacement of some species in the biotope over the
year, is likely to change the biotope to a different one.
A decrease in water flow rates is likely to result in greater siltation. This biotope is
characteristic of areas subject to periodic siltation (Connor et al., 2004).
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Overall, as this biotope occurs in a range of wave exposure regimes. It is therefore
likely that this community will tolerate to an extent a change in water flow. With
possible loss of the dominant hydroid turf, an intolerance of intermediate has been
recorded. Recoverability is assessed as high (see recoverability below).

Change in
wave
exposure

Intermediate

High

Low

Low

This biotope occurs in exposed to moderately wave exposed habitats. A change at the
benchmark level would place this habitat in the extremely exposed category. The
oscillatory flow generated by wave action is potentially more damaging than
unidirectional flow (Hiscock, 1983). Sertularia cupressina is found in estaurine and
sheltered regions where wave action is not severe. Hydrallmania falcata is a flexible
hydroid and able to bend to angles up to 45 degrees (MarLIN, 2007). Hydroid colonies
may fragment, but assuming wave action did not kill the entire colony then
recoverability should be high.
Many of the species in the biotope are likely to be able to tolerate an increase in wave
exposure from moderately exposed to very exposed, for example, Alcyonium digitatum.
Alternatively, in an impoverished community, similar to PomB.
A decrease in wave action may allow more delicate species to increase in abundance,
but also lead to an increase in sea urchin predation and hence increased patchiness and
species richness (Sebens, 1985; Hartnoll, 1998). A decrease in wave action may not
adversely affect the biotope while strong tidal flow maintains adequate water exchange
and the biotope will probably survive.
Overall, increased wave exposure is potentially detrimental. Therefore, it is likely that
some species within the biotope may be lost, especially the characteristic hydroids,
therefore an intolerance of intermediate has been recorded. Recoverability is likely to
be high (see recoverability below).
Recoverability of the characteristic hydroids Sertularia cupressina and Hydrallmania

Recoverability falcata populations is difficult to assess, as little information on reproduction and life
span exists. Nevertheless, many hydroids are know to be rapid colonizers and are
early components of succession on marine hard substrata such as artificial reefs. In
addition, hydroids can develop domnat resting stages, and develop from fragments
(Gili & Hughes, 1995)








Larvae spend little time in the plankton and therefore have a low dispersal
potential (within 24hrs), settling close to the adult population (10‐100m) (Bergahn
& Offerman, 1999; MarLIN, 2007).
Hydrallmania falcata is hermaphrodite and an annual episodic breeding period
between December and April. Eggs are fertilised internally and released as
lecithotrophic planula larvae. There is insufficient information on the fecundity of
this genus (MES, 2008, 2011).
Colonies of Sertularia have a life span of two years and mature within 11 months.
The sexes of the polyps are separate and eggs are fertilised externally before being
brooded for about four weeks. Breeding is throughout the year, but dispersal is
probably very limited. This genus is thought to have a low recoverability although
growth following initial colonization is relatively fast over the first year (MES, 2008,
2011)
It is likely that Alcyonium digitatum has a high recovery potential. Its
reproductive strategy is to 'broadcast' gametes into the water for fertilization
indicating that fecundity is high. The combination of spawning in winter and
the long pelagic life of the larvae allows considerable time for the planulae to
disperse, settle and metamorphose ahead of the spring plankton bloom. Young
Alcyonium digitatum will consequently be able to take advantage of an
abundant food resource in spring and will be well developed before other
species’ larvae compete for the same space. They may also benefit by the
scarcity of predatory zooplankton which would otherwise prey upon them
(Hartnoll, 1975). The abundance of Alcyonium digitatum on high fishing effort
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grounds suggests that this seemingly fragile species is more resistant to
abrasive disturbance than might be assumed (Bradshaw et al., 2000),
presumably owing to the ability for the replacement of senescent cells and
regeneration of damaged tissue in addition to the early larval colonization of
available substrata.
Overall, encrusting bryozoans, hydroids, and ascidians will probably develop a faunal
turf within less than two years. While the biotope may be recognisable in up to five
years, it may take five years for the hydroids, Sertularia cupressina and Hydrallmania
falcata to recover to original biomass (MES, 2008, 2011). Where habitats are isolated
by geography (distance) or hydrography, recovery may take longer. Recoverability is
therefore assessed as high.
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ROSS WORMS IN MIXED SEDIMENT
Sabellaria spinulosa on stable circalittoral mixed
sediment: SS.SBR.PoR.SspiMx (v04.05), A5.611
(EUNIS).

Image required

Description
The tube‐building polychaete Sabellaria spinulosa at high abundances on mixed sediment. These
species typically forms loose agglomerations of tubes forming a low lying matrix of sand, gravel, mud
and tubes on the seabed. The infauna comprises typical sublittoral polychaete species such as
Protodorvillea kefersteini, Pholoe synophthalmica, Harmothoe spp, Scoloplos armiger, Mediomastus
fragilis, Lanice conchilega and cirratulids, together with the bivalve Abra alba, and tube building
amphipods such as Ampelisca spp. The epifauna comprise a variety of bryozoans including Flustra
foliacea, Alcyonidium diaphanum and Cellepora pumicosa, in addition to calcareous tubeworms,
pycnogonids, hermit crabs and amphipods. The reefs formed by Sabellaria consolidate the sediment
and allow the settlement of other species not found in adjacent habitats leading to a diverse community
of epifaunal and infauna species. The development of such reefs is assisted by the settlement behaviour
of larval Sabellaria which are known to settle selectively in areas of suitable sediment and particularly
on existing Sabellaria tubes.

Characteristic species
Sabellaria spinulosa (Ross worm)

Similar biotopes


CR.MCR.CSab.Sspi – Sabellaria on rock often with more associated hard substratum species. On
sediment Sabellaria changes the habitat.

Habitat preferences
Biological zone: circalittoral
Substratum: mixed sediment of sandy mud, muddy sand with gravel, pebbles and cobbles
Tidal regime: strong (3‐6 kn), moderately strong (1‐3 kn)
Wave exposure: moderately exposed, sheltered
Depth band: 10‐20 m, 20‐30 m
Salinity: full (30‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Low

Sabellaria spinulosa is a tube dwelling worm that is found individually, forming small
or large colonies or ‘reefs’, when conditions are favourable. Established reefs are solid
but fragile structures, and long established reefs can reach heights of 30 cm above the
seabed (Last et al., 2011). Riesen & Reise (1982) revisited a sampling site in the
Wadden Sea after more than 50 years and found that Sabellaria spinulosa reefs and the
associated fauna had been destroyed by shrimp trawlers. The worm was previously the
second most abundant species in the site but in 1980 none was found. Vorberg (2000)
observed that Sabellaria spinulosa appeared to be relatively robust and that shrimp
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trawling could occur without causing visible damage (this study involved the reef being
trawled 6 times). However, fragile epifauna including erect bryozoans, dead man's
fingers and tube worms may absorb some of the force of the trawl to their detriment.
Shrimp trawling is therefore associated with degradation and loss of Sabellaria
spinulosa beds or reefs. The impact of aggregate extraction is likely to be far higher and
an overall intolerance of high is suggested. Although recent evidence suggests that
Sabellaria spinulosa, may increase in abundance in dredged areas (Boyd & Rees, 2003),
the immediate impact is undoubtedly destructive.
These reefs are particularly affected by dredging and in heavily dredged or disturbed
areas an impoverished community may be left (e.g. Pkef) particularly if the activity is
prolonged. However, it is likely that S. spinulosa reefs can recover quite quickly from
short term or intermediate levels of disturbance (Vorberg, 2000). Recovery will be
enhanced by recruitment from surrounding undisturbed Sabellaria reefs. Larvae are
more likely to settle in areas with adult conspecifics. Recovery has been assessed as
high (see recoverability below).

Sediment H
plumes L

Low

Immediate

Not sensitive

Very low

Low

Immediate

Not sensitive

Very low

This biotope is only found in very turbid areas as Sabellaria spinulosa require sand
particles in order to construct their dwelling tubes. An increase in suspended sediment
could facilitate tube construction and may result in increased populations. There is an
elevated risk that feeding structures could become clogged. However, due to the
background turbid conditions normally associated with this biotope, it is likely that
associated fauna will be tolerant of sediment plumes from dredging activity. While
many of the epifauna are suspension feeders, they are also associated with areas of
high suspended sediment. For examples, Flustra (one of the dominant members of the
epifauna) is associated with areas of high substratum mobility.
At the short term benchmark change of 100–200 mg/l for 30 minutes, sediment may
temporarily clog feeding apparatus of Sabellaria, however there is unlikely to be any
mortality. An increase in siltation at the longer term benchmark could temporarily
facilitate tube construction. Recovery is likely to be immediate once the population is
able to recommence feeding and growing.

Deposition of H
L
sediments

Intermediate
Low

High
Very High

Low
Very low

Moderate
Moderate

SspiMx occurs in areas with strong to moderately strong tidal streams, deposited
sediment will be resuspended with every tidal cycle, and it is unlikely that smothering
would affect the biotope for long. Feeding in suspension feeders may be interrupted
temporarily but the water flow will soon 'clean' the excess sediment from the biotope.
Some sediment may become trapped in the nooks and crevices of the reef and this is
likely to be of benefit to deposit feeders and infauna. Depending on timing this may
temporarily interfere with larval settlement.
Collins (2003a; 2003b; 2005) reported that Sabellaria spinulosa reefs in Poole Bay
were periodically inundated with large sand waves tens of centimetres deep and may
smother the reefs for many months (K. Collins, pers. comm.). Sabellaria spinulosa was
highly tolerant of short term burial (one month) in fine sand with no effect of burial
depth (Last et al., 2011). In experiments, worms were able to reconstruct their tubes
upwards in order to resurface following smothering. Emergence tube construction
occurs under sediment burial. The rate at which tubes are rebuilt decreases with
increasing depth and duration of fine sediment cover. It seems possible that
emergence tube formation is a mechanism by which Sabellaria can avoid gradual
burial.
Several other species of epifauna are probably tolerant of smothering e.g. Flustra
(Tyler‐Walters, 2008), while others may succumb. Similarly, the infauna varies in
tolerance, with species such as Protodorvillea kefersteini and cirratulids being tolerant
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of disturbed sediments, while others such as Lanice and Scoloplos may be lost or
reduced in abundance.
Overall, the Sabellaria spinulosa reef or crust will probably remain, although there will
be some epifauna and infauna lost due to smothering at the height benchmark.
Therefore an intolerance of low has been recorded to 5 cm of burial, but intermediate
to 10 to 20 cm of burial. Recovery is likely to be high (see recoverability below).

Change in
sediment
type

Change in
water flow

Change in
wave
exposure

H
M
L

Tolerant
Tolerant
Tolerant

Not relevant
Not relevant
Not relevant

Not sensitive
Not sensitive
Not sensitive

Low
Low
Low

This biogenic reef typically forms loose agglomerations of tubes forming a low lying
matrix of sand, gravel, mud and tubes on the seabed. The resultant crust or reef lies on
the surface of the underlying sediment and stabilises the sediment. A change in
sediment by one Folk class e.g. from ‘sandy gravelly mud’ to ‘muddy sandy gravel’ is
unlikely to be detrimental, as this biotope is not characteristic of just one Folk class.

High

High

Moderate

Low

SspiMx has been recorded from areas with strong to moderately strong tidal streams
(Connor et al., 2004). An increase in flow rate to ‘very strong’ is likely to be detrimental
to the biotope. The aggregation of Sabellaria spinulosa tubes would probably be broken
up and redistributed along with much of the infauna. As a result many of the species
would be at increased risk of predation from mobile epibenthic predators such as
hermit crabs and pycnogonids. Species that use the reef as a 'hard substratum' such as
the bryozoa Flustra foliacea and Alcyonidium diaphanum, the baked bean ascidian
Dendrodoa grossularia and dead man's fingers Alcyonium digitatum may be lost. Finer
particles may be washed away leaving a clean gravel. An impoverished community is
likely to be left and biotopes such as SS.SCS.CCS.Pkef may be develop. If cobbles and
pebbles became mobile they would result in scour and the mortality of individuals. An
intolerance of high has been suggested to reflect the possibility that the entire
structure on which the biotope is based could be broken up and washed away.
A decrease in water flow rate could result in the biotope being subjected to negligible
flow rates and, particularly in view of the turbid water conditions the biotope often
occurs in, siltation and smothering. This is likely to be sufficient to reduce availability
of suspended particles, therefore hindering growth and repair of the Sabellaria
spinulosa tubes and tube‐building species. A reduction in suspended sediment will also
affect food availability for both suspension feeders and, after the sediment has settled,
deposit feeders. SspiMx has been assessed as being of high intolerance to a decrease in
water flow rate since juvenile worms would be unable to build their tubes. The
remaining worms would slowly perish through lack of food as would other suspension
feeders, and mobile fauna including pycnogonids, crabs and amphipods would move
away.
Overall the recognizable biotope would be lost, and an intolerance of high is suggested.
Recoverability is likely to be high (see recoverability).

High

High

Moderate

Low

This biotope is found in sheltered to moderately exposed locations. The Sabellaria
spinulosa reefs are found between ca 10‐30 m and this depth may mitigate any adverse
effects associated with increased wave action. A small increase in wave action is likely
to resuspended some sediment and if fine organic particles are lost from the biotope
this will mean a decrease in food availability for both suspension and deposit feeders.
Coarser material may also be resuspended and this may scour erect bryozoans and
possible the more fragile tubes of various epifauna. However, strong increases in wave
exposure associated with storms will compromise the stability of the matrix of tubes
and may break up the reef. In this case there would be a major decline in species
richness and intolerance has been assessed as high. Recovery is likely to be high (see
recoverability below).
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A decrease in wave exposure at the benchmark level means that SS.SBR.PoR.SspiMx
could experience extremely sheltered conditions and, particularly in view of the turbid
water conditions the biotope often occurs in, siltation and smothering. Wave action
may be required, in the absence of strong tidal flow, to suspend the coarse sand
particles needed to build tubes. Reduced wave action may mean the population exists
outside of its preferred conditions with insufficient water action to provide sand
particles or food. Over the benchmark period the reduction in feeding opportunity for
all suspension feeders may prove fatal and species richness is expected to decline
greatly. Intolerance has been assessed as high. High levels of recruitment means that
recovery could be quite high (see recoverability below).

Recoverability



Alcyonium digitatum has a high recovery potential. Its reproductive strategy is
to 'broadcast' gametes into the water for fertilization which indicates that
fecundity is high. The combination of spawning in winter and that the larvae
may have a long pelagic life allows a considerable length of time for the
planulae to disperse (recruits from other populations can replace impacted
populations), settle and metamorphose ahead of the spring plankton bloom.



Balanus crenatus is an important early colonizer of sublittoral rock surfaces
(Kitching, 1937) and it heavily colonized a site that was dredged for gravel
within 7 months (Kenny & Rees, 1994). Therefore its recovery is also predicted
to be high.



Pomatoceros triqueter is fairly widespread and reaches sexual maturity within
4 months (Hayward & Ryland, 1995; Dons, 1927). Larvae are pelagic for about
2‐3 weeks in the summer and about 2 months in the winter (Hayward &
Ryland, 1995), enabling them to disperse widely. Recovery is therefore likely
to be high.



Flustra foliacea, Pagurus bernhardus, Scoloplos armiger, Spiophanes bombyx,
Lanice conchilega, Ampelisca spp., Abra alba and calcareous tubeworms are all
likely to recover within five years. Furthermore, other mobile epifauna will be
able to migrate from surrounding areas.



Sabellaria spinulosa is most frequently found in disturbed environments and is
an ‘r‐strategist' (responds to suitable conditions with a high rate of
reproduction, continually colonising habitats of a temporary nature (Baretta‐
Bekker et al., 1992)).



Sabellaria spinulosa occurs in high densities on dynamic subtidal gravels
vulnerable to disturbance every year due to winter storms. Areas where
Sabellaria spinulosa had been lost due to winter storms appeared to recolonize
up to a maximum thickness of 2‐3 cm during a single growing season (R. Holt,
pers. comm. in Holt et al., 1998).
Overall, Sabellaria spinulosa is liable to begin to recolonize, regrow and recover
quickly. The length of time required for the reef to re‐establish itself after damage
depends on the prior extent of the reef and the scale of the damage. But again is liable
to be relatively quick and could take a few years to achieve. However, the high
biodiversity often associated with the reefs or crusts will take slightly longer to
develop. Therefore, recoverability of high has been suggested.
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HORN WRACK, HYDROIDS AND SCOUR RESISTANT EPIFAUNA ON MIXED SEDIMENT
Flustra foliacea and Hydrallmania falcata on tide‐
swept circalittoral mixed sediment
SS.SMx.CMx.FluHyd (v04.05), MCR.Flu.SerHyd
(v97.06), A5.444 (EUNIS)

Image required

Description
This biotope represents part of a transition between sand‐scoured circalittoral rock where the epifauna
is conspicuous enough to be considered as a biotope and a sediment biotope where an infaunal sample
is required to characterize it and is possibly best considered an epibiotic overlay. Flustra foliacea and
the hydroid Hydrallmania falcata characterize this biotope; lesser amounts of other hydroids such as
Sertularia argentea, Nemertesia antennina and occasionally Nemertesia ramosa, occur where suitably
stable hard substrata is found. The anemone Urticina felina and the soft coral Alcyonium digitatum may
also characterize this biotope. Barnacles Balanus crenatus and tube worms Pomatoceros triqueter may
be present and the robust bryozoans Alcyonidium diaphanum and Vesicularia spinosa appear amongst
the hydroids at a few sites. Sabella pavonina and Lanice conchilega may be occasionally found in the
coarse sediment around the stones. In shallower (i.e. upper circalittoral) examples of this biotope,
scour‐tolerant robust red algae such as Polysiphonia nigrescens, Calliblepharis spp. and Gracilaria
gracilis are found.

Characteristic species
Flustra foliacea (horn wrack), Hydrallmania falcata (a hydroid), Urticina felina (Dahlia anemone),
Alcyonium digitatum (dead man’s fingers)

Similar biotopes


SS.SSa.IFiSa.ScupHyd ‐ with increased scouring and more sand Sertularia cupressina becomes
more common and FluHyd may develop into ScupHyd.



SS.SCS.CCS.PomB ‐ on pebble plains, as tidal stream strength increases to a point at which the
stones are regularly mobilised, all hydroids are scoured off leaving just Pomatoceros, bryozoan
crusts, Balanus crenatus and coralline algae.



SS.SMx.IMx.CreAsAn ‐ is found in shallower water in slightly less exposed areas with a lower
proportion of cobbles and pebbles and in slightly weaker currents.

Habitat preferences
Biological zone: circalittoral
Substratum: boulders, cobbles or pebbles with gravel and sand
Tidal regime: strong (3‐6 kn), moderately strong (1‐3 kn)
Wave exposure: exposed, moderately exposed
Depth band: 5‐10 m, 10‐20 m, 20‐30 m, 30‐50 m
Salinity: full (30‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Moderate

Removal of the substratum will result in removal of a large proportion of the sessile
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deposits
(substrata)

Sediment
plumes

attached species, together with most of the slow mobile species (crustaceans, sea
urchins and starfish) in the affected area and an intolerance of high has been recorded.
Recoverability will depend on recruitment from neighbouring communities and
subsequent recovery of the original abundance of species, which may take many years,
especially in slow growing sponges, anthozoans and Flustra foliacea. Therefore, a
recoverability of high has been recorded (see recoverability below).

H
L

Low
Low

Very high
Very high

Very low
Very low

Very low
Very low

This biotope is characteristic of areas subject to sediment scour and suspended
sediment. In areas of higher suspended sediment and siltation this biotope may grade
into ScupHyd. While a change of 100‐200mg/l for 30 mins may temporarily stop
feeding, and 20 mg/l for 1 day would interfere with feeding at an energetic cost, it is
unlikely to result in loss of individuals. Therefore, biotope intolerance is recorded as
low and recoverability as immediate (see recoverability below).

Deposition of H
L
sediments

Intermediate
Low

High
High

Low
Low

Very low
Low

This biotope is characteristic of areas subject to sediment scour and siltation. Holme &
Wilson (1985) reported Flustra foliacea dominated communities that were subject to
periodic smothering by thin layers of sand, up to ca 5cm in the central English Channel.
Flustra foliacea and hydroids such as Nemertesia spp. and Tubularia sp., the bryozoan
Vesicularia spinosa, the ascidians Ascidia mentula and Dendrodoa grossularia and the
anemone Urticina felina were noted in their sand scoured communities. Smothering
with a layer of sediment will prevent or reduce feeding and hence growth and
reproduction, but in this high energy habitat the smothering will not last long.
Smothering by 10‐20 cm is likely to last longer and may reduce species richness due to
loss of more sensitive hydroids, e.g. Hydrallmania falcata. Therefore, an intolerance of
intermediate is suggested to reflect the reduced species richness. Recoverability is
likely to be high (see recoverability below).

H
Change in
sediment type M
L

High
High
Intermediate

Low
Moderate
Very high

High
Moderate
Low

Very low
Very low
Very low

Fining of the sediment by dredging or deposition of finer sediments will reduce the
availability of suitable attachment for erect epifauna (stones, pebbles etc), and increase
scour by sands. A change in Folk class for 6 months is likely to reduce the abundance of
some species e.g. Flustra foliacea, suggesting an intermediate intolerance but with
rapid recovery (see recoverability below). However, Connor et al. (2004) note that
FluHyd grades into ScupHyd with increasing sand and scour. Therefore, it seems likely
that the biotope will be lost and replaced by ScupHyd where the pressure lasts for
more than a year, suggesting an intolerance of high. Recovery depends of the time
taken for the sediment type to revert but will be high once it has.

Change in
water flow

High

High

Moderate

Low

This biotope is characterized by species that are tolerant of moderately strong to
strong tidal streams and associated sediment scour. Flustra foliacea colonies are
flexible, robust and reach high abundances in areas subject to strong tidal streams
(Stebbing, 1971; Eggleston, 1972; Knight‐Jones & Nelson‐Smith, 1977; Hiscock, 1983,
1985; Holme & Wilson, 1985). While Flustra foliacea may not be adversely affected by
an increase in water flow to very strong, other species in the biotope such as hydroids
may be adversely affected by the physical drag caused by very strong water flow.
Increased water flow is likely to reduce predation by Asterias rubens. But the increased
sediment scour likely to accompany increased water flow rates may be more damaging,
resulting in an increase in the extent of biotopes found in higher scour, such as found at
the sediment/rock interface, e.g. Urticina felina dominated communities. In severe

113

scour, the community may become impoverished, consisting of Pomatoceros spp.,
encrusting bryozoans, encrusting coralline algae and Balanus crenatus (IMx.PomB).
Where the biotopes occur on stones or boulders, increased water flow may result in
movement or rolling of the stones and boulders, and hence severe scour and abrasion.
The likely associated scour and displacement of some species in the biotope over the
year, is likely to change the biotope to a different one.
A decrease in water flow rates will decrease sediment scour, however, in the proximity
of sediment is likely to result in greater siltation. Water movement is essential for
suspension feeders such as hydroids, bryozoans, sponges, amphipods and ascidians to
supply adequate food, remove metabolic waste products, prevent accumulation of
sediment and disperse larvae or medusae. In addition, water flow was shown to be
important for the supply of suitable hard substrata for colonization, and hence the
development of bryozoan communities (Eggleston, 1972; Ryland, 1976). Hydroids are
also expected to be abundant where water movement is sufficient to supply adequate
food but not cause damage (Hiscock, 1983; Gili & Hughes, 1995). For example,
Sertularia operculata was observed to die within a few months when transplanted
from Lough Ine rapids to sheltered water, due to the build up of a layer of silt (Round et
al., 1961). Therefore, a decrease in water flow from e.g. moderately strong to very
weak is likely to encourage colonization by other species of hydroids, ascidians,
sponges and anemones, and may increase the risk of sea urchin predation, resulting in
significant changes in the community and possibly the loss of the dominant
hydroid/bryozoans turf. Therefore, an intolerance of high has been recorded.
Recoverability is likely to take up to 5 years (see recoverability below).

Change in
wave
exposure

Intermediate

Very high

Low

Low

This biotope occurs in exposed to moderately wave exposed habitats. The oscillatory
flow generated by wave action is potentially more damaging than unidirectional flow
but is attenuated with depth (Hiscock, 1983).
Many of the species in the biotope are likely to be able to tolerate an increase in wave
exposure from moderately exposed to very exposed, for example, Alcyonium digitatum,
Urticina felina, and probably the hydroids Nemertesia antennina and Sertularia
argentea. Flustra foliacea is found in very wave exposed sites, although probably in
deeper waters. However, less flexible or weaker hydroids may be removed, e.g.
Nemertesia ramosa. Increased wave action may decrease sea urchin and starfish
predation, perhaps allowing larger species (e.g. sponges, anemones and ascidians) to
increase in dominance. Alternatively, mobilization of the substratum may result in an
impoverished community, similar to PomB.
A decrease in wave action may allow more delicate species, such as Nemertesia ramosa,
ascidians and sponges to increase in abundance. Decreased wave action may allow the
biotope to extend into shallower water. But reduced wave action may result in an
increase in sea urchin predation and hence increased patchiness and species richness
(Sebens, 1985; Hartnoll, 1998). A decrease in wave action may not adversely affect the
biotope while strong tidal flow maintains adequate water exchange and, although some
species in the biotope may change, Flustra foliacea and the biotope will probably
survive.
Overall, increased wave exposure is potentially detrimental. Therefore, it is likely that
some species within the biotope, especially hydroids may be lost, and some of the
Flustra foliacea turf may also be damaged and an intolerance of intermediate has been
recorded. Recoverability is likely to be high (see recoverability below).
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Where local populations exist or remain after disturbance recruitment is likely to be

Recoverability rapid for most species, including Flustra foliacea. Many species, e.g. hydroids, colonial
ascidians, and sponges are capable of asexual reproduction and colonize space rapidly.
For example, in studies of subtidal epifaunal communities in New England, Sebens
(1985, 1986) reported that cleared areas were colonized by erect hydroids, bryozoans,
crustose red algae and tube worms within 1‐4 months in spring, summer and autumn.
Tunicates such as Dendrodoa carnea and Aplidium spp. appeared within a year,
Aplidium sp., and Halichondria panicea achieved pre‐clearance cover within >2 years,
while only a few individuals of Metridium senile and Alcyonium sp. colonized within 4
years.
Flustra foliacea is slow growing, long‐lived and new colonies take at least 1 year to
develop erect growth and 1‐2 years to reach maturity (Stebbing, 1971; Eggleston,
1972), depending on environmental conditions. Four years after sinking, the wreck of a
small coaster, the M.V. Robert, off Lundy was found to be colonized by erect bryozoans
and hydroids, including occasional Flustra foliacea (Hiscock, 1981). The wreck was
several hundreds of metres from any significant hard substrata, and hence a
considerable distance from potentially parent colonies (Hiscock, 1981 and pers.
comm.).
Where the populations are removed or destroyed recolonization will depend on
recruitment of larvae from other communities. The majority of the characteristic
species are widespread but have poor dispersal so that recruitment rates will depend
on the proximity of nearby communities and the hydrographic regime. Exceptions
include mobile crustaceans and echinoderms with long‐lived planktonic larvae, and
Nemertesia antennina and Alcyonium digitatum which can probably disperse up to 50m
or over 100km respectively (Hughes, 1977; Hartnoll, 1998). Flustra foliacea is
evidently capable of dispersing over considerable distance, since it colonized the M.V.
Robert. However, it would probably take ca 5 years for Flustra foliacea to recover its
original cover. Many other members of the community would probably occupy space
rapidly once they colonize the habitat. Colonisation of cleared space from distant
populations is probably stochastic, reliant on hydrography and environmental
conditions.
Overall, encrusting bryozoans, hydroids, and ascidians will probably develop a faunal
turf within less than 2 years, and Flustra foliacea can evidently colonize and reach an
abundance of occasional (1‐5% cover) within 4 years. While the biotope may be
recognisable in up to five years, Flustra foliacea may take at least five years to recover
its original dominance. Where habitats are isolated by geography (distance) or
hydrography, recovery may take longer.
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FLAME (FILE) SHELL BEDS
Limaria hians beds in tide‐swept sublittoral muddy
mixed sediment ‐ SS.SMx.IMx.Lim (v 04.05),
IMX.Lim (v 97.02), A5.434 (EUNIS)

Image required

Description
Beds or 'nests' of flame shells (Limaria hians), a bivalve mollusc, form on mixed muddy gravel and sand
often in the tide‐swept entrances or sills of sea lochs. These extensive nests are made of shell, stones
debris and maerl (when present) interlaced by byssus threads, and lined by mucus, mud and their
faeces. By stabilizing the seabed in this way, Limaria hians provides a structure for colonization by
other species and greatly increases the diversity of the area. Other fauna use the mat of nests for
attachment, while smaller species live within the mat. Horse mussels (Modiolus modiolus) can occur at
the same sites lying over the top of the Limaria bed. Other fauna associated with this biotope include
brittle stars and starfish (Ophiothrix fragilis, Ophiocomina nigra and Asterias rubens), common whelks
(Buccinum undatum), mobile crustaceans (e.g. hermit crabs and crabs), dead man’s fingers (Alcyonium
digitatum), hydroids (e.g. Plumularia setacea, Kirchenpaueria pinnata and Nemertesia spp) and, in
shallow waters, red seaweeds (Connor et al., 2004). Recent studies in Scotland have noted that the bed
supports other bivalves, including Mytilus edulis, Modiolus modiolus, and Musculus discors that
contribute to the byssal mat (Trigg & Moore, 2009). In the British Isles, this biotope has only been
recorded from the west coast of Scotland and Mulroy Bay in Ireland.

Characteristic species
Limaria hians (syn. Lima hians gaping file shell)

Similar biotopes


SS.SCS.CCS.Nmix – IMX.Lim is found in muddier, more sheltered conditions that Nmix, although
in similar depths



SS.SMp.Mrl.Lgla –IMX.Lim is sometimes found amongst maerl gravels but is deeper than Lgla

Habitat preferences
Biological zone: lower infralittoral, circalittoral
Substratum: mixed muddy sandy gravel
Tidal regime: strong (3‐6 kn), moderately strong (1‐3 kn), weak (>1 kn)
Wave exposure: sheltered, very sheltered, extremely sheltered
Depth band: 5‐10 m, 10‐20 m, 20‐30 m
Salinity: full (30‐40 ppt), variable (18‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Intolerance
High

Recoverability
Very low

Sensitivity
Very high

Confidence
High

Removal of the substratum to a depth of 50cm in a track 2‐3 m wide would cut a swath
through the Limaria hians bed and byssal carpet, removing the associated epifaunal an
infaunal community simultaneously. As the bed consists of a carpet of byssus, a single
event may remove more of the carpet than just that directly impacted by the drag head.
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Once damaged the bed may be subject to further damage due to predation by starfish,
mobilisation of the underlying substratum or by removal of further patches of bed due
to drag from large epiflora (e.g. kelps) (Minchin, 1995). Bottom trawling, especially
scallop dredging was suggested as the major cause of decline in Limaria hians beds in
the Clyde, round the Isle of Man and elsewhere (Hall‐Spencer & Moore, 2000),
demonstrating a sensitivity to physical disturbance.
Therefore, this biotope is likely to be highly intolerant, exhibit a very low recoverability
(see recoverability below) and hence be very sensitive to dredging. In heavily fished
areas, recovery is unlikely (Hall‐Spencer pers comm.). Recovery is unlikely in areas
subject to repeated dredging.

Sediment
plumes

H
L

Low
Low

Immediate
Immediate

Not sensitive
Not sensitive

Very low
Very low

An increase in suspended sediment levels may adversely affect suspension feeding
species by clogging feeding and respiratory structures, and may result in increased
siltation depending on water movement. Minchin (1995) noted that Limaria hians was
common in areas free of silt and mud. But Limaria hians beds have been recorded on
muddy sand and gravel in wave sheltered areas with weak tidal streams such as lochs,
and presumably subject to suspended sediment and siltation. The byssal nest probably
protects the residents from the direct effects of suspended sediment. Therefore,
Limaria hians beds are probably tolerant of a variety of suspended sediment and
siltation regimes. However, an increase in suspended sediment loads is likely to
reduce feeding efficiency of suspension feeders including Limaria hians and increase
energetic costs in the form of sediment rejection currents, mucus and pseudofaeces in
the Limaria hians. The hydroids and bryozoans are likely to stop feeding in plumes of
high sediment load. Overall, an intolerance of low has been recorded with a
recoverability of very high (see recoverability below).

Deposition of H
L
sediments

High
High

H
Change in
sediment type M
L

Low
Low
Low

Low
Low

High
High

Very low
Very low

Minchin (1995) reported that degradation of the Limaria hians bed in Mulroy Bay
resulted in patches of exposed shell‐sand, destabilization of the sea bed and
subsequent burial of surviving Limaria hians under sand waves, which contributed to
the decline of the bed. Smothering by fine sediment will probably prevent water flow
through the intricate byssal nests of Limaria hians, preventing feeding and resulting in
local hypoxia, the duration, and hence impact of which, will depend on the energy of
the site. This biotope has been recorded from 4‐98 m on mixed muddy gravel or sand,
coarse sands, muddy maerl, and bedrock in areas with weak to strong tidal streams
and wave exposed to extremely wave sheltered habitats (Connor et al., 2004; Hall‐
Spencer & Moore, 2000). In high energy examples of this biotope, strong tidal streams
and/or wave exposure, the fine sediment may be removed quickly. However, in low
energy examples deposited sediment may remain and result, as suggested by Minchin’s
(1995) observation, loss of the affected area of the bed. Interstitial or infaunal species
may not be adversely affected, and mobile species avoid the effects. But loss of a large
proportion of the flame shell population and resultant degradation of the byssal carpet
suggests an intolerance of high in low energy sites. Recovery of the Limaria hians bed
will depend on removal of the overlying sediment and recruitment from outside the
population and from survivors, and is likely to be low (see recoverability below).

Very high
Very high
Very high

Very low
Very low
Very low

Very low
Very low
Very low

This biotope has been recorded from 4‐98 m on mixed muddy gravel or sand, coarse
sands, muddy maerl, and bedrock in areas with weak to strong tidal streams and wave
exposed to extremely wave sheltered habitats (Connor et al., 2004; Hall‐Spencer &
Moore, 2000). It is likely, therefore, that a change in Folk class, e.g. from sand to sand
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gravel, will not adversely affect the biotope, nor the ability of the byssal carpet to
expand. However, the associated community may change slightly, as the infaunal
community in particular depends on the nature of the sediment. Therefore, intolerance
has been assessed as low, with a very high recoverability and very low sensitivity (see
recoverability below).

Change in
water flow

Intermediate

Change in
wave
exposure

High

Low

High

Low

This biotope occurs in weak to strong tidal streams. An increase in water flow rate to
very strong may physically damage the bed due to drag and modify the substratum in
favour of coarser sediments, boulders and bedrock. The additional drag caused by
emergent epifauna attached to the carpet, especially if kelps are present, may cause the
carpet to be removed in lumps. Holes in the carpet, may then allow mobilization of the
sediment, resulting in further damage (see Minchin, 1995), loss of the byssal carpet
and its associated community. Individual flame shells will probably survive and
transported elsewhere. However, a proportion of the carpet and associated fuana may
be lost, and the biotope degraded. Therefore, an intolerance of intermediate has been
recorded. The deepest examples of the biotopes, where large kelps and macroalgae are
absent, are probably less vulnerable to damage. Recoverability is likely to be low (see
recoverability below).

Low

High

Low

This biotope has been recorded from extremely wave sheltered to wave exposed sites
(JNCC, 1999). However, it probably occurs at greater depth with increasing wave
exposure, since the effect of wave action on water movement decreases with depth
(see Hiscock, 1983). The oscillatory nature of wave induced water movement is
probably potentially damaging, especially where foliose macroalgae (e.g. kelps)
attached to the carpet increase drag. The associated species will probably vary,
favouring species more tolerant of wave exposure. However, an increase in wave
exposure, e.g. from moderately exposed to very exposed will probably result in
disruption of the byssal carpet and mobilization of the substratum, especially in
shallow representatives of the biotope. Therefore, the byssal carpet, its associated
community and, hence the biotope, will probably be lost and an intolerance of high has
been recorded. Recoverability would probably be low (see recoverability below).
This biotope is characterized by abundant Limaria hians that form a byssal carpet

Recoverability which in turn supports the associated community. Hence, the biotope is dependent on
recovery of the flame shell bed. The veliger larvae of Limaria hians may spend a few
weeks in the plankton (Lebour, 1937) and the adult can swim so that the species could
potentially disperse over a wide area, depending on local currents. Minchin (1995)
studied the recovery of a population of Limaria hians in Mulroy Bay that had been
reduced to only <2% of its 1980 abundance by 1986 due to unsuccessful recruitment
associated with TBT contamination in the area. Minchin (1995) reported that once
recruitment began again in 1989, recovery was rapid, so that by 1994 the population
and an extensive carpet of byssal nests indicated recovery to the earlier 1980 state.
Young saithe were again present sheltering in a re‐established kelp cover, suggesting
that the community as a whole had also recovered within 5 years.
However, the wide scale declines of this species in the Clyde Sea and off the Isle of Man,
and its disappearance from prior strongholds such as the Skelmorlie Bank, Stravanan
Bay and Tan Buoy, Great Cumbrae (Hall‐Spencer & Moore, 2000) led Hall‐Spencer
(pers comm.) to suggest that the recovery observed in Mulroy Bay was probably an
exception to the rule; since Limaria hians beds have not recovered in other areas.
Recent experimental studies (Trigg & Moore, 2009) removed 0.25m2 patches of byssal
carpet (and its associated community). The bed started to grow into the patches from
the edges, and after 12 months 50% of the replicates had developed over 25% cover,
with a maximum of 36%; an estimated mean linear growth rate of 3.2 cm/yr. Trigg &
Moore (2009) noted that 10 Newhaven scallop dredges could remove a strip of byssal
carpet ca 7.5 m wide, which would take ca 117 years to repair given the above growth
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rate, depending on the survival of surrounding bed, the intensity of dredging, and
recruitment. The same estimate suggests a swath 3m wide would take ca 93 years to
regain 100% cover.
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NATIVE OYSTER BEDS
Ostrea edulis beds on shallow sublittoral muddy
mixed sediment SS.SMx.IMx.Ost (v04.05), IMX.Ost
(97.06), A5.435 (EUNIS).

Image required

Description
The native oyster Ostrea edulis occurs as scattered individuals and small groups but, in some areas, it
may be abundant enough to form a bed. The native oyster is distinguished from the non‐native Pacific
oyster Crassostrea gigas by the relatively small and few ridges on the lip of the its shell, while
Crassostrea gigas has large ‘zig‐zags’ along the edge of the shell.
Dense beds of the native oyster can occur on muddy fine sand or sandy mud mixed sediments. There
may be considerable quantities of dead oyster shell under the bed making up a substantial portion of
the substratum. The clumps of dead shells and oysters can support large numbers of sea squirts (e.g.
Ascidiella aspersa and Ascidiella scabra) and sponges (e.g. the Bowerbank’s halichondria Halichondria
bowerbanki). The sediment can support large tube‐dwelling large polychaetes (such as the parchment
worm Chaetopterus variopedatus), charismatic fanworms (Sabella pavonina and Myxicola infundibulum)
and terebellids. A turf of red seaweeds such as Plocamium cartilagineum, Nitophyllum punctatum and
Spyridia filamentosa may also be present. As well as being an important commercial species, native
oyster beds are functionally important, supporting a diverse community that live on, within, or in the
sediment beneath and within the complex 3D structure of the bed created by the oyster shells.

Characteristic species
Ostrea edulis (native oyster)

Similar biotopes


None

Habitat preferences
Biological zone: infralittoral
Substratum: sandy mud with some shells and occasionally gravel
Tidal regime: weak (>1 kn), very weak (negligible)
Wave exposure: sheltered, very sheltered, extremely sheltered
Depth band: 0‐5 m, 5‐10 m, 10‐20 m
Salinity: full (30‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Intolerance
High

Recoverability
Very low

Sensitivity
Very high

Confidence
Moderate

Ostrea edulis cements its lower valve to the substratum permanently. Removal of the
substratum would result in loss of the oyster bed and its associated epifaunal and
infaunal community and hence the biotope. Therefore an intolerance of high has been
recorded.
Recovery is dependent on larval recruitment since adult Ostrea edulis are permanently
attached and incapable of migration. Recruitment of Ostrea edulis is sporadic and
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dependent on the local environmental conditions, hydrographic regime and the
presence of suitable substratum, especially adult shells or shell debris, and may be
inhibited by the presence of competition from non native species. Beds were reported
as scarce in the 1950s and 60s (Yonge, 1960) and remain so today (see recoverability
below). Since the biotope is dependent on the presence of Ostrea edulis a
recoverability of very low has been suggested.

Sediment
plumes

H
L

Low
Low

Immediate
Immediate

Not sensitive
Not sensitive

Very low
Very low

Oysters respond to an increase in suspended sediment by increasing pseudofaeces
production with occasional rapid closure of their valves to expel accumulated silt
(Yonge, 1960) both of which exert an energetic cost. Korringa (1952) reported that an
increase in suspended sediment decreased the filtration rate in oysters. Suspended
sediment was also shown to reduce the growth rate of adult Ostrea edulis and to result
in shell thickening (Moore, 1977). Reduced growth probably results from increased
shell deposition and an inability to feed efficiently. Hutchinson & Hawkins (1992)
reported that filtration was completely inhibited by 10mg/l of particulate organic
matter and significantly reduced by 5mg/l. Ostrea edulis larvae survived 7 days
exposure to up to 4 g/l silt with little mortality. However, their growth was impaired at
0.75 g/l or above (Moore, 1977).
Yonge (1960) and Korringa (1952) considered Ostrea edulis to be intolerant of silt
laden environments. However, oyster beds are found in the relatively turbid estuarine
environments. Therefore, a change in suspended sediment at the benchmark levels
may only result in sub‐lethal effects. However, Moore (1977) reported that variation in
suspended sediment and silted substratum and resultant scour was an important
factor restricting oyster spat fall, i.e. recruitment.
The other suspension feeders characteristic of this biotope are probably tolerant of a
degree of suspended sediment but an increase, especially of fine silt, would probably
interfere with feeding mechanisms, resulting in reduced feeding and a loss of energy
through mechanisms to shed or remove silt.
Overall, an increase in suspended sediment at the levels of the benchmark may not
adversely affect the biotope. Therefore, an intolerance of low has been recorded.
Recovery will depend on clearance of filtration apparatus and return to condition,
which will probably be relatively rapid (see recoverability below).

Deposition of H
L
sediments

High
High

Very low
Very low

Very high
Very high

Very low
Very low

Smothering by 5 cm or 10‐20cm of sediment would prevent the flow of water through
the oyster that permits respiration, feeding and removal of waste. In the sheltered
environments favoured by oyster beds, deposited sediment is likely to remain for some
time. Ostrea edulis is permanently fixed to the substratum and would not be able to
burrow up through the deposited material. Ostrea edulis can respire anaerobically, and
is known to be able to survive for many weeks (Yonge, 1960) or 24 days (Korringa,
1952) out of water at low temperatures used for storage after collection. However, it is
likely that at normal environmental temperatures, the population would be killed by
smothering. Yonge (1960) reported death of populations of Ostrea edulis due to
smothering of oyster beds by sediment and debris from the land as a result of flooding.
Therefore, an intolerance of high has been recorded.
Smothering will probably also kill the sessile, fixed members of the epifauna, unless
large enough to protrude above the deposited layer, e.g. Ascidiella sp. However,
burrowing infauna will probably burrow to the surface. Death of the oyster bed will
exacerbate changes in the sediment surface and nutrient levels in the long term, so that
the characterizing species may be replaced by others.
Recruitment in Ostrea edulis is potentially good due to its high fecundity and high
dispersal potential. But dependency of the hydrographic regime, and environmental
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conditions of (e.g. temperature, food availability), high larval and juvenile mortality,
competition for settlement space results in sporadic recruitment, which together with
competition for suitable substratum with non native species such as Crepidula
fornicata results in a potentially long recovery time. In addition, a layer of settled
material of 1‐2 mm in depth was reported to prevent satisfactory oyster sets, i.e.
settlement, reducing effective recruitment (Galtsoff, 1964, cited in Wilbur, 1971).
Therefore, a recoverability of very low has been recorded (see recoverability below).

H
Change in
sediment type M
L

High
High
Low

Very low
Very low
Very high

Very high
Very high
Very low

Very low
Very low
Very low

This biotope is characteristic of sandy, gravelly muds (mixed substrata) (Connor et al.,
2004). The presence of shell debris or stones large enough for attachment are
required. Fining of the sediment by dredging or deposition of finer sediments is likely
to reduce the availability of suitable habitat for the native oyster. In a 6 month period,
a layer of fines may interfere with recruitment and settlement of spat if the 6 month
period falls within the recruitment period (June – September). Longer term
modification is likely prevent the oyster bed from developing or expanding, and may
result in its loss or exclusion from the habitat. Hence an intolerance of high is
suggested for change in sediment type in excess of 2 years (see recoverability below).

Change in
water flow

Intermediate

Change in
wave
exposure

High

Low

High

Very low

This biotope occurs in weak to very weak tidal streams. An increase in water flow e.g.
from weak to strong is likely to remove (erode) fine particulates, leaving coarser
substrata. The effects of increased water flow are most likely to be in reducing the time
oysters are able to feed. Oysters may be swept away by strong tidal flow if the
substratum to which they are attached is removed. Therefore, a proportion of the
oyster bed may be lost, depending on the nature of the substratum, and an intolerance
of intermediate has been recorded. Overall, the nature of the biotope is likely to
change significantly.
Recruitment in Ostrea edulis is sporadic and dependent of the hydrographic regime and
local environmental conditions but will be enhanced by the presence of adults and
shell material. Recoverability is likely to be low (see recoverability below).

Very low

Very high

Very low

This biotope is found in sheltered to extremely sheltered conditions. Although subtidal,
wave action in shallow water results in oscillatory water flow, the magnitude of which
is greatest in shallow water and attenuated with depth. While the oysters' attachment
is permanent, increased wave action may result in erosion of its substratum and the
oysters with it. Areas where sufficient shell debris has accumulated may be less
vulnerable to this disturbance. However, a proportion of the bed is likely to be
displaced by an increase in wave action. Similarly, infaunal species, burrowing
polychaetes and epifauna are characteristic of wave sheltered conditions and may be
lost, e.g. Ascidiella sp. The biotope may be replaced by communities characteristic of
stronger wave action and coarser sediments. Therefore, an intolerance of high has
been recorded. Recruitment in Ostrea edulis is sporadic and dependent of the
hydrographic regime and local environmental conditions but will be enhanced by the
presence of adults and shell material. Therefore, a recoverability of very low has been
recorded (see recoverability below).
Recovery of Ostrea edulis populations is dependent on larval recruitment, since newly

Recoverability settled juveniles and adults cement themselves to the substratum and are subsequently
incapable of migration. Recruitment in Ostrea edulis is sporadic and dependent on
local environmental conditions, including the average summer sea water temperature,
predation intensity and the hydrographic regime. Spärck (1951) reported marked
changes in population size due to recruitment failure. In unfavourable years, stocks
declined naturally (in the absence of fishing pressure) and the population in the
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Limfjord became restricted to the most favourable sites. In favourable years, the stock
increased and the population slowly spread from the most favoured locations. He
concluded that a long series of favourable years was required for recovery. For
example after closure of the oyster fishery in 1925, stocks did not recover their fishery
potential until 1947/48, ca 20 years. However, the Limfjord population of Ostrea edulis
is at the northern most extent of its range where recruitment may be more dependent
on summer temperatures than more southerly temperate populations. Rees et al.
(2001) reported that the population of native oysters in the Crouch estuary was
increasing (between 1992 ‐1997) since the reduction in TBT concentration in the
water column. Native oyster beds were considered scarce in Europe as early as the
1950s (Korringa, 1952; Yonge, 1960) and are still regarded as scarce today (Connor et
al., 1999a). Dominance of other species such as Crepidula fornicata following loss of
the oyster population can prevent re‐establishment, through changes to the
environment and competition, and together with introduced and native predators has
probably inhibited recovery of natural populations. Recovery is likely to be slow even
within or from established populations (see Spärck's, 1951). Larvae require hard
substratum for settlement with a significant preference for the shells of adults. Where
the adult population has been removed, especially where shell debris has also been
removed, recovery is likely to be very slow, i.e. 10 ‐25 years or more.
The other characterizing species are widespread species, with pelagic larvae,
potentially capable of wide dispersal and are therefore, likely to be able to recolonize
available substratum rapidly. Although the ascidian tadpole larva is short lived and has
a low dispersal capability, fertilization is external in the most conspicuous ascidians in
the biotope, Ascidiella sp., which are widespread in distribution and probably capable
of rapid recolonization from adjacent or nearby populations.
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SLIPPER LIMPETS, SEA SQUIRTS AND ANEMONES ON MIXED SEDIMENT
Crepidula fornicata with ascidians and anemones
on infralittoral coarse mixed sediment
SS.SMx.IMx.CreAsAn (v04.05), A5.431 (EUNIS).

Bed of slipper limpets. Image: Keith Hiscock

Description
Medium‐coarse sands with gravel, shells, pebbles and cobbles on moderately exposed coasts may
support populations of the slipper limpet Crepidula fornicata with ascidians and anemones. Crepidula
fornicata is common in this biotope though not as abundant as in the muddier estuarine biotope
CreMed to which this is related. Crepidula fornicata is a non‐native species introduced in the 1880s
that competes with other epifuanal species, most notably the native oyster. Anemones such as Urticina
felina, the soft corals Alcyonium digitatum and ascidians such as Styela clava are typically found in this
biotope. Bryozoans such as Flustra foliacea are also found along with polychaetes such as Lanice
conchilega. Little information is available with regard to the infauna of this biotope but given the
nature of the sediment, the infaunal communities are liable to resemble those in biotopes from the SCS
(Sublittoral Coarse Sediment) habitat complex. As with FluHyd this biotope could be considered a
superficial or epibiotic overlay but more data is required to support this.

Characteristic species
Crepidula fornicata (slipper limpet), Styela clava (a sea squirt), Urticina felina (daisy anemone)

Similar biotopes


SS.SMx.SMxVS.CreMed ‐ found in less exposed marine areas, in particular estuaries, with a
lower silt content and variable salinity



SS.SMx.CMx.FluHyd ‐ found in deeper water in slightly more exposed areas with a higher
proportion of cobbles and pebbles and in slightly stronger currents

Habitat preferences
Biological zone: circalittoral
Substratum: medium‐coarse sands with gravel, shell, pebbles and cobbles
Tidal regime: moderately strong (1‐3 kn)
Wave exposure: moderately exposed
Depth band: 0‐5 m, 5‐10 m, 10‐20 m
Salinity: full (30‐40 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Low

The majority of species in the biotope live either permanently attached to the
substratum (epifauna) or buried in the underlying sediment (infauna). Removal of the
substratum to a depth of 50 cm would also remove the associated infaunal populations.
Therefore, intolerance is recorded as high. For example, Ismail (1985) demonstrated
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that suction dredging of the top few centimetres of sediment on oyster grounds in
Delaware Bay, was enough to remove the Crepidula fornicata population. Newell et al.
(1998) note a 30‐70% reduction in species diversity and a 40‐95% reduction in
number of individuals as a direct effect of aggregate extraction. Styela clava is a large
erect ascidian, and Urticina felina a large anemone, unlikely to avoid the draghead.
Therefore, an intolerance of high has been recorded. Recoverability is recorded as high
(see recoverability below).

Sediment
plumes

H
L

Low
Low

Very high
Very high

Very low
Very low

Moderate
Moderate

The suspension feeding epifauna in the biotope are likely to be affected by an increase
in suspended sediment. Crepidula fornicata is an active suspension feeder, trapping
food particles on a mucous sheet lying across the front surface of the gill filament.
Johnson (1972) transplanted individual Crepidula fornicata to environments of varying
turbidity and measured their shell growth rates. Growth rate was found to decrease as
turbidity increased. Filtration rate was found to decrease as turbidity increased with
the greatest reduction in filtration occurring between 140‐200 mg per litre. Decreased
filtration rate was associated with increased production of pseudofaeces in order to
keep the filtering mechanism clear of debris. Increased pseudofaeces production
coupled with decreased food intake would lead to increased energy consumption that
is likely to impair the long term survival of the species. However, an increase in
suspended sediment may result in an increase in food availability and therefore growth
and reproduction may be enhanced, suggested by the increased abundance of
suspension feeders in the vicinity of static dredging (Boyd & Rees, 2003).
Nevertheless, 100‐200mg/l for 30 mins may temporarily stop feeding, and 20 mg/l for
1 day would interfere with feeding at an energetic cost, but is unlikely to result in loss
of individuals. Therefore, biotope intolerance is recorded as low and recoverability as
very high (see recoverability below).

Deposition of H
L
sediments

High
Intermediate

High
High

Moderate
Low

Low
Low

The immobile epifauna in the biotope are likely to be intolerant of smothering.
Ascidians are active suspension feeders and rely on a through current of water for
feeding and respiration. Smothering would be likely to cause severe inhibition of these
activities and mortality would be expected to result within a few days. Large species
such as Styela clava may not be affected by 5 cm of sediment as they reach up to 12cm
in height. Crepidula fornicata is capable of clearing its feeding structures at some
energetic cost (Johnson, 1972). Furthermore, areas with large Crepidula fornicata
populations do tend to become silted up through deposition of pseudofaeces,
apparently with little effect on the species (Thouzeau et al., 2000) and the fact that
Crepidula fornicata lives in chains of up to 12 individuals means that at least some of
the chain would avoid the effects of smothering. Urticina felina occurs in communities
subject to periodic smothering by thin layers of sand, up to ca 5 cm in the central
English Channel (Holme & Wilson, 1985). Dead man’s fingers is likely to be adversely
affected but can grow to 20 cm in height so may escape smothering by 5 cm of
sediment.
Overall, the biotope occurs in moderate energy environments, so that deposited
sediment may be removed after several tidal cycles. Smothering by 5cm of sediment is
likely to result in some mortality of the characteristic species, and by 10‐20 cm more
so, as it is deeper and will take longer to be removed. Recoverability is likely to be high
(see recoverability below).

H
Change in
sediment type M
L

High
High
Low

Low
High
Very high

High
Moderate
Very low

Low
Low
Low

This biotope is characteristic of sandy, gravelly muds (mixed substrata) (Connor et al.,
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2004). The presence of shell debris or stones large enough for attachment are required
for colonization. Fining of the sediment by dredging or deposition of finer sediments is
likely to reduce the availability of suitable habitat. Although Crepidula fornicata has a
wide range of substratum preferences, De Montaudouin et al. (2001) noted that it
preferred muddy sediments and so may benefit from some fining of the sediment.
However, large ascidians and anemones require hard substrata (stones, shell etc) for
attachment, and their abundance is likely to be reduced by fining in the short term and
be excluded from the habitat in the longer term. Overall, the biotope is characteristic of
a particular Folk class and a change in sediment type in the long term is likely to result
in loss of the biotope and its replacement with another community. Recoverability is
likely to be dependent on recovery of the sediment type (see recoverability below).

Change in
water flow

Change in
wave
exposure

Intermediate

High

Low

Low

IMX.CreAsAn occurs in moderately strong water flow. An increase in water flow rate of
two categories for one year would place the biotope in areas of strong or very strong
flow. Increased water flow rate will change the sediment characteristics in which the
biotope occurs, primarily by re‐suspending and preventing deposition of finer
particles. The large ascidians and anemones would be able to tolerate higher water
flow, which may benefit suspension feeders. However, as Crepidula fornicata prefers
muddier sediments it may decline in abundance. Alternatively where the water flow is
reduced (e.g. from moderately strong to negligible) suspension feeders are likely to
decline in abundance due to increased siltation. An intolerance of intermediate is
therefore recorded and species richness is expected to decline. Recoverability is
recorded as high (see recoverability below).

High

High

Moderate

Low

IMX.CreAsAn occurs in moderately exposed areas. An increase in wave exposure by
two categories (e.g. to very exposed) for one year would be likely to erode fine
sediment, and mobilise the gravel and cobbles damaging and displacing of epifauna.
For example, Crepidula fornicata is often found cast ashore following storms (Hayward
& Ryland, 1995). Urticina felina is however tolerant of scour (Holme & Wilson, 1985).
It is likely that high mortality would result therefore an intolerance of high is recorded.
A decrease in wave exposure (from moderately exposed to very sheltered) is likely to
result in a more muddy sediment, and loss of the large anemones, soft‐corals and large
ascidians but encourage the development of the infaunal community. The biotope is
likely be replaced by a community similar to SS.SMx.SMxVS.CreMed. Recoverability is
recorded as high (see recoverability below).
The recoverability of the important characterizing species is the principal factor in

Recoverability assessing the recoverability of the biotope.


The mode of reproduction of Crepidula fornicata gives the species strong
powers of recoverability. Adults spawn at least once a year, large numbers of
eggs are produced, there is a long planktotrophic larval stage and adults reach
maturity within a year (Fretter & Graham, 1981; Deslou‐Paoli & Heral, 1996).
The ability of Crepidula fornicata to colonize new areas has been demonstrated
by its spread through Europe following introduction from North America at the
end of the 19th century (Fretter & Graham, 1981; Blanchard, 1997). Cole &
Hancock (1956) reported that following clearance of slipper limpets from
oyster beds by dredging, populations took up to 10 years to regain pre‐
clearance levels. However, Boyd & Rees (2003) noted that the abundance of
Crepidula fornicata and other suspension feeders were high within 500m of
static dredging. De Montaudouin et al. (2001) suggested that physical
disturbance is a factor which could stimulate the presence of Crepidula
fornicata. Birchenough et al. (2010) reported increased abundance of
Crepidula fornicata in dredged pits in the eastern English Channel, probably
because of opportunistic settlement. Given the species' reproductive
characteristics and invasive record, it is likely that in most situations,
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populations would recover within 5 years.
 Recovery of Urticina felina is likely to be slow in populations where nearby
individuals do not exist. The large size, slow growth rate and evidence from
aquarium populations, suggests that Urticina felina is long lived. Although it
probably breeds each year there is no information regarding fecundity.
Breeding probably does not occur until the anemone is at least 1.5 years old.
Dispersal ability is considered to be poor in the similar Urticina eques (Solé‐
Cava et al., 1994). The larva is most likely benthic and, although unlikely to
settle for many days after release (based on work on the similar Tealia
crassicornis for north‐west USA), is unlikely to travel far. However, assuming
that there are populations surviving nearby, recruitment is likely to occur over
short distances but how rapidly is uncertain. Adults can detach from the
substratum and relocate but locomotive ability is very limited. There is
potential for some immigration of adults from other populations via water
currents or rafting.
 It is likely that Alcyonium digitatum has a high recovery potential. Its
reproductive strategy is to 'broadcast' gametes into the water for fertilization
indicating that fecundity is high. The combination of spawning in winter and
the long pelagic life of the larvae allows considerable time for the planulae to
disperse, settle and metamorphose ahead of the spring plankton bloom. Young
Alcyonium digitatum will consequently be able to take advantage of an
abundant food resource in spring and will be well developed before other
species’ larvae compete for the same space. They may also benefit by the
scarcity of predatory zooplankton which would otherwise prey upon them
(Hartnoll, 1975). The abundance of Alcyonium digitatum on high fishing effort
grounds suggests that this seemingly fragile species is more resistant to
abrasive disturbance than might be assumed (Bradshaw et al., 2000),
presumably owing to the ability for the replacement of senescent cells and
regeneration of damaged tissue in addition to the early larval colonization of
available substrata.
 Ascidians are fast growing, breed annually and disperse over short distances
via a brief planktonic larval stage. Long distance dispersal may occur via
drifting of adults attached to free floating objects. Ascidians are generally
regarded to have low recoverability due to the brief larval stage (see MES,
2008). However, Styela clava is a fouling pest on ships hulls and a non‐native
species (Eno et al., 1997). Recoverability may be rapid if populations exist
nearby and the hydrographic regime allows.
Overall, the characteristics of Crepidula fornicata suggest that it could recolonize the
habitat quickly, especially where individuals survive. Similarly, Alcyonium digitatum is
likely to recover quickly. Urticina felina and Styela clava may take longer. However, a
recognisable biotope is likely within about 5 years, although full species diversity may
take longer to achieve.
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PEACOCK WORMS, WITH SPONGES AND ANEMONES ON SHALLOW MUDDY GRAVELLY SAND
AND PEBBLES
Sabella pavonina with sponges and anemones on
infralittoral mixed sediment
SS.SMx.IMx.SpavSpAn (04.05), A5.432 (EUNIS)

Image required

Description
SS.SMx.IMx.SpavSpAn is a muddy gravelly sand biotope occurring in shallow, sheltered or moderately
exposed coasts or embayments. The biotope is characterized by dense populations of the peacock
worm Sabella pavonina which, together with pebbles, contribute to the surface structure of the
sediment. SS.SMx.IMx.SpavSpAn may also support populations of sponges such as Esperiopsis fucorum,
Haliclona oculata and Halichondria panicea and anemones including Sagartia elegans, Cerianthus lloydii
and Urticina felina (Connor et al., 2004). Hydroids such as Hydrallmania falcata and the encrusting
polychaete Pomatoceros triqueter are also important. This biotope may have an extremely diverse
epifaunal community. Less is known about its infaunal component, although it is likely to include
polychaetes such as Nephtys spp., Harmothoe spp., Glycera spp., syllid and cirratulid polychaetes,
bivalves such as Abra spp., Aoridae amphipods and brittlestars such as Amphipholis squamata (Connor
et al., 2004).

Characteristic species
Sabella pavonina (peacock worm), Halichondria panacea (breadcrumb sponge, representing other
sponges), Urticina felina (dahlia anemone, representing other anemones)

Similar biotopes


None

Habitat preferences
Biological zone: circalittoral
Substratum: muddy gravelly sand with pebbles
Tidal regime: strong (3‐6 kn), moderately strong (1‐3 kn)
Wave exposure: moderately exposed, sheltered, very sheltered
Depth band: 0‐5 m, 5‐10 m, 10‐20 m
Salinity: full (30‐35 ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Very low

At the level of the benchmark, SS.SMx.IMx.SpavSpAn is likely to be intolerant to the
removal of seabed deposits. Although the Sabella pavonina could probably retract
quickly into their tubes, the depth of the dredge would mean that the majority that
came into contact with it would be lost. Furthermore, the biotope is characterized by a
diverse epifauna which would most likely be destroyed by the passage of a dredge.
This is especially true for soft‐bodies species including the anemones and hydroids
who would not survive collection, despite the fact that some may later return to the
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system via overspill. Infauna would also probably be lost in areas that came into
contact with the dredge. Vethaak et al. (1982) recorded apparently free‐living forms of
Halichondria panicea rolling around on the seabed near Dogger Bank in the North Sea.
It was not known if these specimens were once attached but survived displacement
from the substratum. It is most likely that sponges attached to the substratum (e.g.
cobbles) are unlikely to survive substratum loss. However, settlement of new colonies
is likely within one year and growth rate is rapid. Urticina felina also adhere strongly
to the substratum although again given the width of the track it is likely that some
individuals would be left behind as they typically live in fissures. Recruitment to
replace lost individuals is likely to be moderate to high in Urticina felina but high for
the remainder so recoverability has been assessed as high overall (see recoverability
below). Therefore, intolerance and recoverability have been recorded as high.

Sediment
plumes

H

Tolerant

Not relevant

Not sensitive

Low

L

Tolerant

Not relevant

Not sensitive

Low

SS.SMx.IMx.SpavSpAn is characterized principally by the presence of the tube building
polychaete Sabella pavonina which relies on the presence of suspended sediments to
build its tube. Furthermore, the species is known to have excellent particle sorting
abilities, rejecting particles too big for feeding, using medium sized ones to build tubes
and ingesting the smallest (Nicol, 1930; cited in Rouse & Pleijel, 2001). Halichondria
panicea lives in situations such as the entrance to estuaries and in straits where
suspended sediment levels and settlement of silt is often high. The sponge has a
mechanism for sloughing off their complete outer tissue layer together with any debris
(Bartel & Wolfrath, 1989). It is expected that the sponge can, therefore, cope with
increased siltation rates and suspended sediment. There may be an energetic cost in
clearing sediment from tissues or as a result of interference with feeding apparatus,
especially for anemones and hydroids, although at the benchmark level this is unlikely
to unduly affect the characterizing species and tolerant has been suggested.

Deposition of H
L
sediments

High
Intermediate

High
High

Moderate
Low

Very low
Very low

Maurer et al. (1986) suggested that epifaunal suspension feeders were generally
unable to escape smothering by more than 1 cm of sediment. Although no direct study
of Sabella was found, it is likely that their large size, up to 10cm above the sediment
surface, would allow a proportion of the population to survive.
It is unlikely that Halichondria panicea will survive smothering for any significant
length of time as the colony relies on water movement for respiration and has no
mechanism for expanding above smothering material. Although the sponge has a
mechanism for sloughing off their complete outer tissue layer together with any debris
(Bartel & Wolfrath, 1989), there is probably an energetic cost in clearing sediment
from tissues. Furthermore, Vethaak et al. (1982) reported that Halichondria panicea
were rarely found in silt covered areas in the Oosterschelde. The remaining sponges in
this biotope occur in high energy environments and are unlikely to tolerate sediment
deposition for any length of time.
Urticina felina adhere strongly to the substratum and would be entirely covered by
smothering material. However, Urticina felina lives in situations where it may be
covered from time‐to‐time by sediment, especially coarser substrata which suggests
some ability to survive. For example, Holme & Wilson (1985) observed Urticina felina
attached to pebbles, cobbles or rock subject to sand scour or periodic smothering by
sand at 50‐55m depth, offshore, in the western English Channel. The tidal streams in
the central parts of the Channel may reach 125 cm/s during neaps and 166 cm/s on
springs. Therefore, he suggested that Urticina felina was tolerant of sand scour or
periodic smothering by < ca. 5cm of sand, being able to extend its column to maintain
its disc above the sand surface (Holme & Wilson, 1985). Thus the species is considered
to have low intolerance to smothering. Adults can also detach from the substratum and
relocate but locomotive ability is very limited.
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Sagartia elegans is smaller and probably intolerant of smothering, while Cerianthus
lloydii is a large burrowing anemone and may be able to reposition itself at the top of
the sediment, although no evidence is available. In high energy examples of this
biotope, deposited sediments are unlikely to persist for any length of time.
Overall, a proportion of the community are likely to be lost or exhibit a lower
abundance as a result of smothering and an intolerance of intermediate is suggested.
Smothering by 10‐20 cm of sediment would probably result in a greater mortality,
especially for epifaunal suspension feeders and because it would also take longer to
disperse, an intolerance of high is tentatively suggested.
Therefore, an intolerance of high has been recorded. However, settlement of new
colonies is likely within one year and growth rate is rapid. Hence, a recoverability of
high has been recorded.

H
Change in
sediment type M
L

High
High
Low

High
High
Very High

Moderate
Moderate
Very low

Very low
Very low
Very low

This biotope is characteristic of muddy, gravelly sands. A change in Folk class to a
muddier substratum (e.g. muddy sand or sandy gravelly mud) or gravelly substrata
(e.g. muddy sandy gravel) is likely to result in a change to the community. Over a six
month period, the abundance of some species may change but the biotope will
probably remain recognisable; resulting in an intolerance of low. A more prolonged
change may result in the biotope changing to a coarser sediment biotope, e.g. SspiMx.
Alternatively, it may change to a finer sediment biotope such as PoVen or AbraAirr.
Therefore, prolonged change will result in an intolerance of high. Recoverability is also
likely to be high (see recoverability below).

Change in
water flow

High

Change in
wave

High

High

Moderate

Very low

Epifaunal suspension feeders generally dominate areas of strong to moderate water
flow. Therefore, Sabella and the sponges probably depend on strong water flow for
food and oxygenation.
Halichondria panacea can be found from extremely exposed to sheltered positions and
from weak to moderately strong water flow, being especially abundant in strong tidal
flows. For example, in the Oosterschelde, Vethaak et al. (1982) reported that the
biomass of Halichondria panicea was extremely high in stream gullies in the sublittoral
associated with high water flow rates. In the case of increased water flow rates, low‐
lying colonies are unlikely to be adversely affected and may grow to a large size.
However, poorly attached massive growths may be torn‐off or swept away. Re‐growth
will occur once water flow rates return to normal. Growth is rapid (about 5% increase
per week: Barthel, 1988).
Urticina felina favours areas with strong tidal currents (Holme & Wilson, 1985; Migné
& Davoult, 1997) although it is also found in more calm and sheltered areas as well as
deep water. The anemone is very firmly attached and, although there may be some
inhibition of feeding in very strong flows, increases in water flow rate are not likely to
have a significant effect on Urticina felina.
This biotope occurs in areas with strong to moderately strong water flow, an increase
in water flow to very strong will remove finer sediments and increase scour. The
anemones such as Urticina is unlikely to be effected, while the more fragile suspension
feeders, such as hydroids, may be replaced by more robust and scour tolerant
examples and the biotope may become similar to FluHyd. However, a decrease in
water flow will increase siltation, deposition of finer sediments and a biotope
dominated by deposit feeders rather suspension feeders. Overall, the biotope is likely
to be lost and an intolerance of high is suggested (see recoverability below).

High

Moderate

Very low

This biotope occurs in moderate to very sheltered wave exposed conditions. An
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exposure

increasing wave exposure to, for example, very exposed is likely to increase scour
remove finer sediments and potentially destabilise the substratum. The encrusting
sponges are likely to tolerate an increase in wave exposure, as are the sessile
anemones. However, the change in sediment type is likely to affect the infauna and
erect epifauna, such as Sabella. Overall, increased wave action will probably result in a
change in the community hence in the biotope. Similarly, a decrease in wave action to
negligible, especially in areas of low water flow, would result in replacement of the
biotope with a community more adapted to finer sediments and silty conditions.
Therefore, for intolerance high has been recorded, although recoverability is likely to
be high (see recoverability below).
This mixed sediment biotope exhibits diversity of epifaunal and infauna. Encrusting

Recoverability epifauna such as sponges probably rely on the presence of pebbles and shell to become
established. Similarly, anchoring anemones such as Urticina require hard substratum
within the sediment. Little information was found on recoverability of this biotope so
information is inferred from similar habitats or relevant studies.
Little is known about reproduction in sponges. They may reproduce both asexually
and sexually. A sponge can also regenerate from a broken fragment, produce buds
either internally or externally, or release clusters of cells known as gemmules, which
then develop into a new sponge. Most sponges are hermaphroditic but cross‐
fertilization is normal. There is a mass of spawning of gametes through the osculum
which enters a neighbouring individual via the inhalant current. Fertilized eggs may
be discharged into the sea where they develop into a planula larva. But in the majority
of species development is viviparous, whereby the larva develops within the sponge
and is then released. The larvae have a short planktonic life of a few hours to a few
weeks of the dispersal is poorly limited and asexual reproduction properly resulting
clusters of individuals.
Sabella pavonina is widely distributed and locally abundant around all UK coasts.
Little information on reproduction in surveillance was found. However, Rouse and
Pliejel (2001) note that all Sabellids have lecithotrophic larvae and also have a
planktonic phase that can last two weeks although many have no free swimming
larvae. So, local recoverability is probably high with slower recovery from areas
further afield.
Witte et al. (1994) found that Halichondria (Halichondria) panicea had a seasonally
distinct, very short, reproductive period in the Kiel Bight, Western Baltic. Oogenesis
started in late summer/early autumn and oocytes developed over winter.
Spermatogenesis occurred when mature oocytes were formed and larvae were
released in the spring through to June. However, Wapstra & van Soest (1987) reported
that Halichondria (Halichondria) panicea contained oocytes all year round in the
Oosterschelde although embryos were only observed between May and September.
They reported the species as being hermaphrodite although it was not stated whether
or not the sponge was a permanent hermaphrodite or whether it exhibited
protandrous or protogynous hermaphroditism. In the same area, Vethaak et al. (1982)
found, comparably, that large oocytes and embryos were present from mid‐May until
mid‐August coinciding with an increase in water temperature from 12 °C to ca 19 °C.
Vethaak et al. (1982) also observed that, in the field, newly settled colonies were
apparent within one year, i.e. the following May. Wapstra & van Soest (1987) noted
that the reproductive cycle in Halichondria (Halichondria) panicea may vary
considerably between areas.
Recoverability is likely to be slow in populations where nearby individuals do not
exist. The large size, slow growth rate and evidence from aquarium populations
suggest that Urticina felina is long lived. Although it probably breeds each year there is
no information regarding fecundity. Breeding probably does not occur until the
anemone is at least 1.5 years old based on similar species (Wedi & Dunn, 1983;
Hiscock & Jackson, 2008). Dispersal ability is considered to be poor in the similar
Urticina eques (Solé‐Cava et al., 1994). The larva is most likely benthic and, although
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unlikely to settle for many days after release (based on work on the similar Tealia
crassicornis for north‐west USA), is unlikely to travel far. However, assuming that
there are populations surviving nearby (further down the shore), recruitment is likely
to occur over the short distances involved but how rapidly is uncertain. Adults can
detach from the substratum and relocate but locomotive ability is very limited. There
is potential for some immigration of adults from other populations via water currents
or rafting.
Overall, most of the epifaunal and infaunal species have short lived planktotrophic or
lecithotrophic larvae or asexual reproductive stages so that local recruitment from
surviving or adjacent populations is probably fairly high. Therefore, recoverability is
probably achievable within five years.
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PULLET CARPET SHELLS, BRITTLESTARS AND TANAIDS IN MIXED SEDIMENT
Venerupis senegalensis, Amphipholis squamata and
Apseudes latreillei in infralittoral mixed sediment:
SS.SMx.IMx.VsenAsquAps (v04.05), VsenMtru
(v97.02), A5.433 (EUNIS).

Image required

Description
Sheltered muddy sandy gravel and pebbles in marine inlets, estuaries or embayments with variable
salinity or fully marine conditions, support large populations of the pullet carpet shell Venerupis
senegalensis with the brittlestar Amphipholis squamata and the tanaid Apseudes latreillei. This biotope
may be found at a range of depths from 5m to 30 m. Other common species within this biotope include
the gastropod Calyptraea chinensis, a range of amphipod crustacean, such as Corophium sextonae and
Maera grossimana, and polychaetes such as Mediomastus fragilis, Melinna palmata and Aphelochaeta
marioni. Many of the available records for this biotope are from southern inlets and estuaries such as
Plymouth Sound and Milford Haven but Venerupis senegalensis has a much wider distribution, northern
versions of this biotope may a have a much lower species diversity than reported here (Connor et al.,
2004).

Characteristic species
Venerupis senegalensis (pullet carpet shell), Amphipolis squamata (brittlestar), Apseudes latreillei
(tanaid shrimp)

Similar biotopes
None described.

Habitat preferences
Biological zone: infralittoral
Substratum: muddy sandy gravel and pebbles
Tidal regime: moderately strong (1‐3 kn), weak (>1 kn)
Wave exposure: sheltered, very sheltered, extremely sheltered
Depth band: 0‐5 m, 5‐10 m, 10‐20 m, 20‐30 m
Salinity: full (30‐40 ppt), variable (18‐35ppt)

Sensitivity assessment
Pressure
Removal of
seabed
deposits
(substrata)

Sediment
plumes

Intolerance
High

Recoverability
High

Sensitivity
Moderate

Confidence
Low

Most species in this biotope are infaunal. At the benchmark of sediment removal to a
depth of 50 cm in 2‐3m furrows would, simultaneously, remove entire populations of
infauna in this habitat. Newell et al. (1998) note a 30‐70% reduction in species
diversity and a 40‐95% reduction in number of individuals as a direct effect of
aggregate extraction. Recoverability is recorded as high (see recoverability below).

H
L

Low
Low

Immediate
Immediate

Not sensitive
Not sensitive

Low
Low

Venerupis senegalensis is an active suspension feeder, trapping food particles on the gill
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filaments (ctenidia). An increase in suspended sediment is therefore likely to affect
both feeding and respiration by potentially clogging the ctenidia. Increased particle
concentrations results in increased clearance rates and pseudofaeces production in
Venerupis corrugatus, with no significant increase in respiration rate (Stenton‐Dozey &
Brown, 1994). It seems likely that Venerupis senegalensis would also be able to clear its
feeding and respiration structures. As with other bivalves present, at high particle
concentrations there may be some energetic cost (Grant & Thorpe, 1991; Navarro &
Widows, 1997). According to the benchmark, sediment plumes of 100‐200 mg/l
persisting for 30 minutes may lead to a temporary cessation in feeding. No mortality of
suspension feeders is expected in this time.
A longer term change in background suspended sediment concentration e.g., a change
of 20 mg/l for 1 day may interfere with feeding at an energetic cost; however this is
unlikely to lead to mortality so intolerance is assessed as low. When suspended
sediment returns to original levels, metabolic activity should quickly return to normal
and recoverability is assessed as immediate (see recoverability below).

Deposition of H
L
sediments

Intermediate
Intermediate

High
High

Low
Low

Low
Low

Venerupis senegalensis typically burrows to a depth of 3‐5 cm and is often attached to
small stones or shell fragments by byssal threads. It is an active suspension feeder and
uses its siphons above the sediment surface for feeding and respiration. Kranz (1972,
cited in Maurer et al., 1986) reported that shallow burrowing siphonate suspension
feeders are typically able to escape smothering with 10‐50 cm of their native sediment
and relocate to their preferred depth by burrowing. This is likely to apply to the
proportion of the Venerupis senegalensis population which is not firmly attached by
byssal threads. Individuals which are attached are unlikely to be able to relocate
following smothering with sediment and some mortality is expected to occur.
The small, fragile brittlestar, Amphipholis spp. lives on the surface of stones and
gravels, and occasionally on sands feeding on surface detritus. It is moderately mobile
and may have some capacity to resurface through small quantities of sediment
deposited by dredging, but is unlikely to be tolerant to a significant overburden of
mobile sand (MES, 2008, 2011).
Aseupdes latreillei is identified as a sensitive species; it is sensitive to hypoxia in
sediment (de‐la‐Ossa‐Carretero et al., 2010). However, as a mobile burrowing species,
it is likely to resurface in the event of smothering.
Due to the intolerance of the important characterizing species, Venerupis senegalensis,
intolerance to the low benchmark is assessed as intermediate. Intolerance to the high
benchmark is assessed as intermediate, due to the possible mortality of Venerupis
senegalensis.

H
Change in
sediment type M
L

High
High
Low

Low
High
Very high

High
Moderate
Very low

Low
Low
Low

This biotope is characteristic of muddy gravelly sands (Connor et al., 2004). Venerupis
senegalensis prefers sand or gravel with a low content of mud and is also commonly
found attached to firm substrata in rock crevices. Apseudes latreillei is a common and
abundant tanaid in soft‐bottom communities. Abundance of tanaid shrimps decreases
with increasing coarse sand percentage (de‐la‐Ossa‐Carretero et al., 2010).
This biotope is characteristic of a particular Folk class and a change in sediment type in
the long term is likely to result in a loss of the biotope and its replacement with
another community. A six month change in sediment type will probably result in a
reduced abundance in some species temporarily. Therefore, intolerance is assessed as
low. In the longer term, this biotope is characteristic of muddy gravelly sands, and
change in sediment will result in a change in the community and loss of the biotope.
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Change in
water flow

Change in
wave
exposure

Recoverability

High

High

Moderate

Low

This biotope occurs in wave protected areas where water flow is typically "weak"
(Connor et al., 2004). An increase in water flow of two categories to "strong" flow
would alter the sediment characteristics, primarily by re‐suspending and preventing
deposition of finer particles (Hiscock, 1983). The underlying sediment in the biotope
has a high silt content; a substratum which would not occur in very strong tidal
streams. Therefore, the infaunal species, such as Venerupis senegalensis, would be
outside their habitat preferences and some mortality would be likely to occur.
Conversely, a decrease in water flow would promote increased silt and mud.
Overall, a change in water flow is liable to result in a change in the community and loss
of the biotope. Recovery is high (see recoverability below).

High

High

Moderate

Low

This biotope occurs in sheltered areas and is characterized by muddy sandy gravel and
pebbles (Connor et al., 2004). This suggests that the biotope would be intolerant of
wave exposure to some degree. An increase in wave exposure by two categories for
one year would subject this biotope to wave exposed conditions. This change in
hydrodynamics is likely to affect the biotope in several ways; fine sediments would be
eroded (Hiscock, 1983) resulting in a reduction of the habitat of the infaunal species,
and a decrease in food availability for deposit feeders. Gravel and cobbles are likely to
be moved by strong wave action resulting in damage and displacement of epifauna.
Species may be damaged or dislodged by scouring from sand and gravel mobilized by
increased wave action. Furthermore, strong wave action is likely to cause damage or
withdrawal of delicate feeding and respiration structures of species within the biotope
resulting in loss of feeding opportunities and compromised growth. The biotope is
unlikely to be intolerant of a further decrease in wave exposure and species richness is
unlikely to change. However, it should be noted that decreased wave exposure will
lead to changes in oxygenation and increased risk of smothering due to siltation. It is
likely that high mortality would result, therefore an intolerance of high is recorded,
and species richness is expected to decline. Therefore, the community is liable to shift
and biotope lost. Recoverability has been assessed as high (see recoverability below).


Venerupis senegalensis is a long lived (6‐10 years), fast growing species that
reaches maturity within one year and spawns several times in one season
(May‐September) (Johannessen, 1973; Perez Camacho, 1980; MES, 2011). No
information was found concerning number of gametes produced, but the
number is likely to be high as with other bivalves exhibiting planktotrophic
development (Olafsson et al., 1994). The larvae remain in the plankton for up
to 30 days (Fish & Fish, 1996) and hence have a high potential for dispersal.
Recoverability will be influenced by pre and post recruitment processes.
However, given the life history characteristics discussed above it is expected
that recovery would occur within 5 years and therefore recoverability for
Venerupis senegalensis is assessed as high (Rayment, 2008).



Amphipholis spp. reaches sexual maturity after one year. The offspring are
brooded but it only produces a small number (up to 100). The dispersal
potential is therefore low. They also have a long lifespan so recovery of
population biomass is likely to take several years. The low fecundity and
dispersal potential, and the slow growth rate suggest that this genus is
vulnerable with low powers of recoverability (MES, 2008, 2011)



For all the shallow burrowing infauna, an important factor contributing to
recoverability may be bedload sediment transport (Emerson & Grant, 1991).



The infaunal polychaetes Arenicola marina and Aphelochaeta marioni have high
fecundity and the eggs develop lecithotrophically within the sediment or at the
sediment surface (Farke, 1979; Beukema & de Vlas, 1979). There is no pelagic
larval phase and the juveniles disperse by burrowing. Recruitment must occur
from local populations or by longer distance dispersal during periods of
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bedload transport. Recruitment is therefore likely to be predictable if local
populations exist but patchy and sporadic otherwise (Rayment, 2008).
Venerupis senegalensis is the important characterizing species in the biotope. It is
highly fecund and fast growing and therefore is likely to attain high numbers in the
community rapidly. The same is true for the majority of other infauna, epifauna and
flora in the biotope. It is predicted therefore that the community will recover in less
than 5 years.
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