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Executive Summary
This report provides a shadow, site-level assessment of shrimp beam trawling activity in The Wash and
North Norfolk Coast Special Area of Conservation (SAC). It has been drafted as part of a National
Federation of Fishermen’s Organisations’ project, funded by the European Fisheries Fund and the Sea
Fish Industry Authority entitled ‘Supporting Risk-Based Fisheries Assessments for MPAs’, undertaken
by ABPmer and Ichthys Marine Ecological Consulting Ltd.
The site is located within The Wash and along the north Norfolk coast, and has an area of 1,078 km².
It was designated as an SAC in 2005, for the marine features ‘large shallow inlets and bays’,
‘sandbanks which are slightly covered by seawater all the time’ and ‘mudflats and sandflats not
covered by seawater at low tide’. The conservation objective is to ‘maintain’ the features in favourable
condition. The intertidal mudflats and sandflats feature were scoped out of the assessment due to
very little, if any, shrimp trawling activity taking place on those areas.
This shadow assessment reviews a range of information sources on fishing activity in the site,
including ICES rectangle landings data, vessel monitoring system (VMS) data, sightings, the Marine
Conservation Zones Fisheries Model, plotter data and processors’ landings data. The project also
carried out a number of data gathering exercises, modelling, and analyses that have developed the
evidence base in relation to fishing activities in the site.
Pressures
There are two potential pressure categories which may cause deterioration of the features and
disturbance of species as a result of shrimp trawling within The Wash and North Norfolk Coast SAC.
These pressures are:



Physical damage resulting from abrasion and/or selective extraction; and
Biological disturbance through the selective extraction of species.

The magnitude and extent of pressures from shrimp trawling (such as the depth of penetration,
resuspension of sediment contributing to changes in the levels of siltation, and levels of bycatch) have
been based on existing evidence and modelling of the physical impacts of the individual gear
components, based on the size, weight and towing speeds used by shrimp trawlers in The Wash and
North Norfolk Coast SAC.
Sensitivity
Using existing evidence, biological traits and expert opinion (ABPmer, 2013) the sensitivity of the
features to the pressures from shrimp trawling has been assessed, based on tolerance and
recoverability. Sensitivity was assessed for individual biotopes, considering both the sensitivity of the
habitat and its characterising species.
Modelling of physical impacts of the gears
Modelling of the physical impacts of the shrimp trawls used in the site considered sediment
mobilisation and depth of penetration of the different gear components. These models have been
validated with experimental data from both laboratory and sea trials.
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Natural disturbance modelling
Subtidal sediment habitats, and the majority of the constituent biotopes that are found in The Wash
and North Norfolk Coast SAC, are characteristic of naturally-disturbed environments, and the typical
species are adapted to high levels of natural disturbance. The biotopes are characterised by
predominantly infaunal species, with high population growth rates and are able to recover rapidly
from disturbance. Areas of coarser and finer sediments, and deeper areas within The Wash are
relatively more stable, but are still subject to regular natural disturbance of surface sediments.
Natural disturbance modelling was carried out to consider the proportion of time, and the number of
days in a year, that sediments are mobile, and that mobile bedforms of 2.5 cm height are present.
This indicates that even within the deeper parts of The Wash, where there is less natural disturbance,
surface sediments are mobile for 10–30% of the time.
Exposure
Exposure to fishing was considered using different approaches. For over-15m vessels, these were:






Swept area in relation to the area of each biotope;
Seasonality of activity;
Footprint of individual gear components from VMS data, assessed by creating tracks between
consecutive ‘fishing’ pings and buffered to reflect the width of individual gear components;
and
Frequency of impact, assessed by counting the number of tracks between consecutive VMS
fishing pings that cross a 250 m by 250 m grid cell.

For under-15m vessels, swept area compared to the area of each biotope, and seasonality was
considered. Interviews with skippers of under-15m vessels gathered information on vessel size, gear
dimensions and configurations, and levels of effort, including distribution and intensity of fishing
activity within the SAC. This was used to analyse swept area on individual biotopes, and scaled up to
reflect the whole under-15m fleet. The scaling factor was derived from comprehensive landings
information provided by the two shrimp processors in The Wash. This allowed an annual average
number of days fishing by under-15m vessels to be calculated, and compared to the number of days’
fishing that were mapped through interviews with under-15m skippers.
Analysis of the frequency of impact from VMS data indicates that large parts of the site are fished at
very low levels, other areas may be trawled three times per year, and there are small areas where
fishing activity is more concentrated (particular subtidal areas and channels in The Wash), where the
analysis indicates up to 24 trawl passes of a 16 m-wide trawl take place per year within a 250 m by
250 m area, indicating an individual area would be expected to be impacted 1.5 times per year or less,
with the probability of the highest-impacting gear components (beam shoes, representing 5% of the
gear footprint) impacting the a correspondingly smaller area.
The exposure assessment in this study has calculated the swept area of the over-15m vessels as being
438 km² for the entire five-year period from 2009–2013, of which 30 km² was from beam shoes
(higher impact) and 408 km² from the ground rope (lower impact). This represents 4% and 51% of the
subtidal habitat areas, respectively. The VMS footprint calculations indicate that the area impacted by
over-15m shrimp beam trawl fleet over the five-year period was 236 km². The difference in the figures
indicates that fishing activity is concentrated in certain parts of the site, with other areas not impacted.
Over the five-year period, 70% of the sublittoral habitat area in the SAC was not impacted by shrimp
beam trawling from over-15m vessels. The swept area calculations for the under-15m vessels indicate

ABPmer, December 2015, R.2551B

| iii

Supporting Risk-Based Fisheries Assessments for MPAs

National Federation of Fishermen’s Organisations

that an area of 675 km² per year is trawled, of which 34 km² per year was from the beam shoes, and
641 km² per year from the ground rope.
Vulnerability
The vulnerability of each biotope to each pressure is assessed, based on the sensitivity of the biotope
to the pressure, and the level of exposure. Most biotopes are not vulnerable to surface abrasion and
shallow disturbance at the assessed levels of exposure, which take into account both over-15m and
under-15m fishing patterns. One biotope/pressure combination was assessed as having a moderate
vulnerability:


Surface abrasion for sublittoral biogenic reefs.

It is understood that, as a ‘red risk’ interaction in the Matrix, the potential impact of shrimp fishing on
Sabellaria reef has been addressed through the implementation of closed areas to protect the
Sabellaria reef (EIFCA Protected Areas byelaw, May 2014). This will also address the assessment of low
vulnerability for shallow disturbance on this biotope (below).
There are some pressures and biotopes for which the assessment was of ‘low vulnerability’:






Removal of target and non-target species for:
N. cirrosa and Bathyporeia in infralittoral fine sand;
Echinocardium cordatum and Ensis spp. in lower shore and shallow sublittoral slightly
muddy fine sand;
A. alba and N. nitidosa in circalittoral muddy sand or slightly mixed sediment;
Mysella bidentata and Abra spp. in infralittoral sandy mud;
Sublittoral mixed sediments;
Mysella bidentata and Thyasira spp. in circalittoral muddy mixed sediment;
Shallow disturbance for sublittoral mud;
Shallow disturbance for sublittoral biogenic reefs;
Surface abrasion, shallow disturbance and removal of target and non-target species for Flustra
foliacea and Hydrallmania falcata on tide-swept circalittoral mixed sediment.

Brown shrimp is a generalist predator and which can influence the abundance of macrofauna.
Removal of this target species by the fishery may reduce predation pressure on the juveniles of
characterising species and may have some effect on their abundance and the community
composition. However, it is arguable as to whether this constitutes an adverse change in relation to
the conservation objectives, as typical species will be present and potentially at relatively higher
abundance with the fishery operating.
The assessment of low vulnerability of the broadscale habitat sublittoral mud is due to the small area
within the site that is classified as the EUNIS level 3 habitat type. It is across these areas that exposure
has been assessed, resulting in a high apparent exposure. However, sublittoral mud extends over a
much wider area, classified and assessed as the specific biotope Mysella bidentata and Abra spp. in
infralittoral sandy mud, for which the assessment indicated no vulnerability.
The assessment of low vulnerability for all pressures on Flustra foliacea and Hydrallmania falcata on
tide-swept circalittoral mixed sediment is also due to the very small area of this biotope. It occurs off
the north Norfolk coast, in an area not targeted by shrimp trawling, and therefore the apparent
exposure is likely to be an artefact of the under-15m exposure analysis which pro-rated swept area
across biotopes occurring within fishing polygons mapped by the skippers.
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The assessments of low vulnerability should be considered in relation to the conservation objectives
which are to ‘maintain’. For ‘low’ impacts, managers and Competent Authorities will need to decide
whether these constitute an adverse effect on the integrity of the site, particularly where these areas,
and the associated biotopes, are subject to frequent natural disturbance.
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Introduction

1.1 Need for an Assessment
1

The Habitats Regulations implement the EC Habitats and Birds Directives in UK waters and require
that an Appropriate Assessment (AA) should be undertaken by a competent authority where a plan or
project is not directly connected with or necessary for the management of European site (Special Area
of Conservation – SAC, or Special Protection Area – SPA) and where the possibility of a likely
significant effect (LSE) on the site cannot be excluded, either alone or in combination with other plans
or projects.
In 2012, the Department for Environment, Food and Rural Affairs (Defra) announced a revised
approach to the management of commercial fisheries in European Marine Sites (EMS). The objective
of this revised approach is to ensure that all existing and potential commercial fishing activities are
managed in accordance with Article 6 of the Habitats Directive. The revised approach is being
implemented using an evidence-based, risk-prioritised, and phased basis. Risk prioritisation is
informed by a matrix of the generic sensitivity of EMS sub-features to a suite of fishing activities,
regardless of exposure. These sub-feature–activity combinations are categorised according to specific
definitions, as red, amber, green or blue.
Activity–feature interactions identified as red risk within the matrix were given the highest priority,
with the requirement that management measures were introduced for red-risk rated activities in
inshore sites by the end of May 2014 at the latest in order to avoid the deterioration of Annex I
features in line with obligations under Article 6(2) of the Habitats Directive (Defra 2013). Managing
activities in sites outside of the 12 nm UK Territorial Limit requires legislative measures to be
introduced by the European Commission, and so a deadline of 2016 was set for managing red-risk
rated activities in offshore sites (Defra 2013).
Activity–feature interactions identified as amber risk within the matrix require a site-level assessment
to determine whether management of an activity is required to conserve site features. Activity–
feature interactions identified within the matrix as green also require a site-level assessment if there
are ‘in combination effects’ with other plans or projects
Site-level assessments are carried out in a manner that is consistent with the provisions of Article 6(3)
of the Habitats Directive, to determine whether fishing activities are or are not having an adverse
effect on the integrity of the site. This appraisal will help to inform a judgement on whether or not
appropriate steps are required to avoid the deterioration of natural habitats and disturbances of the
species for which the area has been designated, in order to ensure the conservation objectives are
met. Any further measures deemed necessary are required to be introduced by the end of 2016
(MMO, 2015).
This shadow, site-level assessment has been drafted as part of a National Federation of Fishermen’s
Organisations-sponsored project entitled ‘Supporting Risk-Based Fisheries Assessments for MPAs’,
undertaken by ABPmer and Ichthys Marine Ecological Consulting Ltd. The assessment has two
objectives; the first is to determine whether or not shrimp beam trawling within The Wash and North
1

Conservation of Habitats and Species Regulations, 2010; The Offshore Marine Conservation (Natural Habitats, & c.)
Regulations 2007 (as amended); The Conservation (Natural Habitats, & c.) Regulations (GB: 1994 as amended in
2007).
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Norfolk Coast Special Area of Conservation (SAC) alone or in combination with other plans or projects
has a likely significant effect on the interest features ‘sandbanks which are slightly covered by
seawater all the time’, ‘large shallow inlets and bays’ and ‘mudflats and sandflats not covered by
seawater at low tide’ of the site; the second is to determine whether shrimp beam trawling has an
adverse effect on the integrity (AEOI) of this EMS. The results of this shadow, site-level assessment are
not official or binding in any way.

1.2 Information Reviewed to Inform this Assessment
The key documents reviewed for this assessment were:











English Nature. 2000. Wash and North Norfolk Coast. European Marine Site. English Nature’s
advice given under Regulation 33(2) of the Conservation (Natural Habitats &c.) Regulations
1994. June 2000.
English Nature. 2005. The Wash and North Norfolk Coast SAC. Citation for Special Area of
Conservation (SAC). http://publications.naturalengland.org.uk/publication/5950176598425600
Natural England, 2014. European Site Conservation Objectives for The Wash and North
Norfolk Coast Special Area of Conservation Site Code: UK0017075.
Draft Generic Supplementary Advice Table (SAT) for habitats (supplied by Natural England,
August 2015);
Draft Advice on Operations for Margate and Long Sands (supplied by Natural England, August
2015);
ABPmer, 2013. Tools for Appropriate Assessment of Fishing and Aquaculture Activities in
Marine and Coastal Natura 2000 Sites. Reports II, III and V. R. 2070. Report for Marine
Institute;
Natural England’s Fisheries Impacts Evidence Database;
Key relevant peer-reviewed literature (included in the reference list).

Data sources informing the assessment (described in more detail in Section 3) were:









Habitat map of the site provided by Natural England;
International Council for the Exploration of the Seas (ICES) rectangle landings data for all UK
vessels;
Vessel Monitoring System (VMS) data for UK over-15m vessels;
FisherMap and the MCZ Fisheries Model data for UK under-15m vessels;
Information from Eastern Inshore Fisheries Conservation Authority (EIFCA), including sightings
data for all vessels;
Interviews conducted with under-15m vessel skippers;
Modelling of physical impacts of the gears;
Modelling of natural disturbance at the site.
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Information about the European Marine
Site

2.1 Overview and Qualifying Features
The site is located within The Wash and along the north Norfolk coast (Figure 2.1), and has an area of
1,078 km². It was proposed as an eligible Site of Community Importance (SCI) in 1996 and designated
as an SAC in 2005. It has extensive areas of predominantly sandy sediments which include intertidal
areas. Subtidal areas have communities which include a diverse range of species. These sandy areas
result in one of the largest expanses of subtidal sandbanks in the UK (English Nature, 2005).
The qualifying features for the Wash and North Norfolk Coast SAC are:







Large shallow inlets and bays;
Sandbanks which are slightly covered by seawater all the time (subtidal sandbanks);
Mudflats and sandflats not covered by seawater at low tide (referred to in this document as
intertidal mudflats and sandflats);
Samphire (glasswort) Salicornia spp. and other annuals colonising mud and sand;
Atlantic salt meadows (Glauco-Puccinellietalia); and
Mediterranean and thermo-Atlantic halophilous scrubs (Arthrocnemetalia fructicosae).

Only large shallow inlets and bays, subtidal sandbanks, and intertidal mudflats and sandflats features
are considered in this assessment. The remaining features occur at or above the high water mark so
there is no potential for shrimp beam trawling activity occurs on these features.
English Nature (2000) describes a number of habitat types present within the site. These habitats are
dominated by a range of species such as brittlestars Ophiothrix fragilis, the sand-mason worm Lanice
conchilega and the bivalve Angulus tenuis. Benthic communities on sandflats in the deeper, central
part of the Wash are particularly diverse. The subtidal sandbanks provide important nursery grounds
for young commercial fish species, including plaice Pleuronectes platessa, cod Gadus morhua and sole
Solea solea (English Nature, 2005). Table 1 presents further information on these habitats.
The community composition at the site is dictated by the sediment type and other physical factors
such as depth, turbidity and salinity of the surrounding environment. The shallower sandy habitats are
characterised by burrowing fauna of worms, crustaceans and bivalves, while the coarser habitats are
colonised by foliose algae, hydroids, bryozoans and ascidians (English Nature, 2000). Mobile fauna
found within the site include shrimps, molluscs, crabs, fish and sand eels (English Nature, 2000).
The large shallow inlets and bays feature of The Wash and North Norfolk Coast SAC has two key subfeatures. These are:



Subtidal boulder and cobble communities; and
Subtidal mixed sediment communities (e.g. Sabellaria spinulosa reefs).

The sandbanks which are slightly covered by seawater all the time feature have two key sub-features.
These are:



Gravel and sand communities; and
Muddy sand communities.
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The mudflats and sandflats not covered by seawater at low tide feature have three sub-features. These
are:




Sand and gravel communities;
Muddy sand communities; and
Mud communities.

Each of these is described in more detail below.
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Location of The Wash and North Norfolk Coast SAC
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2.1.1 Large shallow inlets and bays
Subtidal boulder and cobble communities
Within The Wash, there are areas of subtidal boulder and cobble communities, with two main types.
The larger cobbles and boulders tend to be slightly scoured but relatively stable, characterised by turfs
of bryozoans such as Flustra foliacea and hydroids including Nemertesia antennina, Abietinaria
abietina, Halecium halecinum, Hydrallmania falcata and Obelia longissima, with the soft coral
Alcyonium digitatum and anemones such as Urticina felina (English Nature, 2000). The more unstable
areas, where scouring is more intense, support communities dominated by encrusting species such as
the keelworm Pomatoceros lamarcki, barnacles Balanus crenatus, the encrusting bryozoan Conopeum
reticulum and coralline algae. Short turfs of bryozoans (Crisia sp. and Bugula sp.) and the sea squirt
Dendrodoa grossularia may also occur. Managers of the inshore fisheries within the site consider the
subtidal boulder and cobble areas to be important for the settlement of mussel larvae (English Nature,
2000).
The Pomatoceros lamarcki, barnacles Balanus crenatus and the encrusting bryozoan of mobile cobbles
and pebbles biotope were not included within the most recent data provided to the project from
Natural England.
Subtidal mixed sediment communities (e.g. Sabellaria spinulosa reefs)
Mixed sediments (mixed muds, sands, gravels with shells and stones) are widespread in the Wash.
English Nature (2000) highlights two main types of sublittoral mixed substrata communities in the
Wash: Sabellaria spinulosa reef and Modiolus modiolus (horse mussel) beds. Significant accumulations
of S. spinulosa occur in the Wash, forming reefs which stand 30–60cm proud of the seabed. The reefs
support highly diverse communities compared with surrounding areas, including mobile species such
as polychaetes, mysid shrimps, the pink shrimp Pandalus montagui, and crabs. Areas of low
encrustrations of S. spinulosa are often associated with the sand mason worm Lanice conchilega and
epifaunal species (English Nature, 2000). English Nature (2000) also reports that Modiolus modiolus
beds occur on muddy shells and stones within the Wash. The clumping of the byssus threads of the
Modiolus creates a stable habitat that allows colonisation by turfs of hydroids and bryozoans similar to
those found in subtidal boulder and cobble communities.

2.1.2 Sandbanks which are slightly covered by seawater all the time
Gravel and sand communities
There are a number of components to this sub-feature within the boundary of the site. These are
summarised in Table 1. As described within the advice provided by English Nature (2000), in the tideswept areas the habitat is characterised by rippled sand, indicating high energy, and occasional
cobbles and pebbles. These areas are colonised by the hydroid Hydrallmania falcata which grow on
the stones and are tolerant of periodic burial in the shifting sands (English Nature, 2000). There are
also dense beds of the sand mason worm Lanice conchilega as well as other polychaetes.
Muddy sand communities
As shown in Table 1, muddy sand communities also consist of a number of biotopes. It is documented
by English Nature that The Wash has large areas of muddy sand that are characterised by large
aggregations of brittlestars. However, although brittlestars are mentioned throughout the Regulation
33 (2) advice (English Nature, 2000), they are not recognised specifically as part of a biotope within the
list of biotopes associated with the sub-features within that advice. Further, although brittlestars are
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mentioned repeatedly within the text of the Regulation 33(2) advice, within the most recent habitat
data provided to the project from Natural England there are no biotopes which include brittlestars.
The finer sands (such as A5.24 infralittoral muddy sand, and A5.26 circalittoral muddy sand) have
communities characterised by the bivalve mollusc Abra alba, bristle worms Scoloplos armiger and
Spiophanes bombyx, and brittlestars Ophiura ophiura and Ophiura albida. In coarser sediments, the
sand mason worm Lanice conchilega is found. The shallower areas have extensive beds of razor shells
Ensis spp.; these are sessile, long lived species (up to 20 years) which reach sexual maturity after three
years. However, the bristle worm and brittlestar biotopes are not present in the habitat data provided
by Natural England to the project, but biotopes with the urchin, Echinocardium cordatum, razor shells
Ensis spp., and bivalves such as Abra, alba, Nucella nitidosa and Mysella bidentata are found.

2.1.3 Mudflats and sandflats not covered by seawater at low tide
Sand and gravel communities
Intertidal sand and gravel communities are found on the more exposed areas of open coast in The
Wash and North Norfolk Coast SAC. They are characterised by burrowing amphipods and some
polychaetes which are able to tolerate the abrasive action of the mobile coarse sediment. Dense beds
of Lanice conchilega occur on the low shore and in the shallow sublittoral zone of exposed sandy
beaches, sometimes forming dense raised mounds (English Nature, 2000). They provide feeding areas
for birds and settlement sites for mussel seed (English Nature, 2000). Mussel beds (Mytilus edulis) are
also found on areas of mixed mud, sand and pebbles.
Muddy sand communities
Muddy sand communities are characterised by a variety of polychaetes and bivalves including the
lugworm Arenicola marina, the Baltic tellin Macoma balthica and the cockle Cerastoderma edule, and
represent important feeding grounds for fish and wading birds. Intertidal eelgrass beds, Zostera spp.,
also occur on muddy sand, helping to stabilise the sediment (English Nature, 2000).
Mud communities
The more sheltered, muddy intertidal areas have rich and abundant invertebrate fauna and are
important areas for feeding waders. There are several different sandy mud and mud communities, all
characterised by the estuary ragworm Hediste diversicolor. Sandy mud areas support species such as
the Baltic tellin Macoma balthica and may also include the lugworm Arenicola marina. Softer, muddier
areas support the peppery furrow shell Scrobicularia plana, and not the Baltic tellin (English Nature,
2000).
Table 1.
Feature
Shallow
inlets and
bays

The Wash and North Norfolk Coast SAC sub-features as detailed in English Nature
(2000)
Sub–feature
Subtidal boulder
and cobble
communities

Subtidal mixed
sediment
communities
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Biotope
MCR.ByH.Flu — Flustra foliacea and other hydroid/bryozoan turf
species on slightly scoured circalittoral rock or mixed substrata
ECR.EFaPomByC — Pomatoceros triqueter, Balanus crenatus and
bryozoan crusts on mobile circalittoral cobbles and pebbles
MCR.ByH — Bryozoan/hydroid turfs (sand influenced)
CMX.SspiMx — Sabellaria spinulosa and Polydora spp on stable
circalittoral mixed sediments
CMX.ModMx — Modiolus modiolus beds on circalittoral mixed
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Feature

Sub–feature
(e.g. Sabellaria
spinulosa reefs).

Sandbanks

Gravel and sand
communities

Muddy sand
communities

Intertidal
mudflats
and
sandflats

Sand and gravel
communities

Muddy sand
communities

Mud
communities
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Biotope
sediment
IMX.MytX — Mytilus edulis beds on variable salinity infralittoral
mixed sediment
IGS.Fas.LCon — Dense Lanice conchilega and other polychaetes in
tide swept infralittoral sand
IGS.Fas.NcirBat — Nephtys cirrosa and Bathyporeia spp in
infralittoral sand
CGS.Ven.Bra — Venerid bivalves and Branchiostoma lanceolatum in
circalittoral coarse sand with shell gravel
IGS.Fas.ScupHyd — Sertularia cupressina and Hydrallmania falcata
on tide-swept sublittoral cobbles or pebbles in coarse sand
CMS.Abr.Nuc.Cor — Abra alba, Nucula nitida and Corbula gibba in
circalittoral muddy sand or slightly mixed sediment
IMS.EcorEns — Echinocardium cordatum and Ensis spp in lower
shore or shallow sublittoral fine sand
IMS.FaMS.SpiSpi — Spio filicarnus and Spiophanes bambyx in
infralittoral clean or muddy sand
LGS.AEur — Burrowing amphipods and Eurydice pulchra in welldrained clean sand shores
LGS.AP — Burrowing amphipods and polychaetes in clean sand
shores
LGS.AP.P — Burrowing amphipods and polychaetes (often
Arenicola marina) in clean sand shores
LGS.BarSnd — Barren coarse sand shores
LGS.BarSh — Barren shingle or gravel shores
LGS.Lan — Dense Lanice conchilega in tide-swept lower shore sand
SLR.MytX — Mytilus edulis (mussel) beds on eulittoral mixed
substrata of gravels and sands
LMS.MacAre — Macoma balthica and Arenicola marina in muddy
sand shores
LMS.MacAre.Ma re — Macoma balthica, Arenicola marina and Mya
arenaria in muddy sand shores
LMS.Znol — Zostera beds in upper to mid shore muddy sand
LMS.Pcer — Polychaetes and Cerastoderma edule in fine sand or
muddy sand shores
HedMac — Hediste diversicolor and Macoma balthica in sandy mud
shores
HedMac.Are— Hediste diversicolor, Macoma balthica and Arenicola
marina in muddy sand or sandy mud shores
HedMac.Pyg — Hediste diversicolor, Macoma balthica and Pygospio
elegans in sandy mud shores
HedOl — Hediste diversicolor and oligochaetes in low salinity mud
shores
HedScr — Hediste diversicolor and Scrobicularia plana in reduced
salinity mud shores
Source: English Nature, 2000.
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2.2 Habitat Data
The habitat data used for this assessment was provided by Natural England in September 2015. It is
understood that these are derived from the MESH (Mapping European Seabed Habitats) project. The
MESH project began in 2004 and was led by the JNCC. Data for the MESH study were gathered from
available information on the existing seabed habitat mapping studies. These studies ranged from
those covering national or regional seas to more detailed local studies such as maps of marine
protected areas. Habitat categories were merged to follow European habitat classification schemes
(EUNIS Habitats and the EC Habitats Directive types). Where data were lacking, habitat models were
developed for the MESH project to predict the distribution of habitats in unsampled areas from the
more
widely
available
geophysical
and
hydrographic
data
(http://www.emodnetseabedhabitats.eu/default.aspx?page=1).
The habitats and biotopes present in the site according to these data are shown in Table 2. These do
not always correspond with the biotopes specified in English Nature (2000). For example, the
biotopes ‘venerid bivalves and Branchiostoma lanceolatum in circalittoral coarse sand with shell
gravel’, ‘Sertularia cupressina and Hydrallmania falcata on tide-swept sublittoral cobbles or pebbles in
coarse sand’, and ‘Spio filicarnus and Spiophanes bambyx in infralittoral clean or muddy sand’, present
in English Nature (2000), do not appear in the current habitat data. Also, the biotope ‘Mysella
bidentata and Abra spp. in infralittoral sandy mud’, present in the habitat data, is not mentioned in
English Nature (2000).
To aid the presentation of habitat data, some of the biotopes have been grouped together, also
indicated in Table 2. In general, the littoral habitats have been grouped together to EUNIS level 2 or
EUNIS level 3 2. For the sublittoral habitats, specific biotopes have been presented individually, with
more generic habitats (e.g. infralittoral muddy sand and circalittoral muddy sand, or sublittoral sand
and infralittoral sand) grouped together to the EUNIS level 3 ‘sublittoral‘ habitat type. Biogenic reefs
and Sabellaria spinulosa were also grouped together into ‘sublittoral biogenic reefs’, and are
considered in general to comprise S. spinulosa. Most of the areas of sublittoral biogenic reefs in the
habitat data were of S. spinulosa, with only one tiny area classified as the parent ‘sublittoral biogenic
reefs’ habitat. The individual biotopes are referred to by their biotope code.
A map of the habitats and biotopes present in the site, according to these groupings, is shown in
Figure 2.2.
Table 2.
Habitat
Code
A1.127
A1.2
A1.452
A2.11
A2.111
A2.2
A2.223
A2.2232
2

Habitats and biotopes present in WNNC SAC according to habitat data
EUNIS Habitat Name
Ceramium and piddocks on eulittoral fossilised peat
Moderate energy littoral rock
Porphyra purpurea or Enteromorpha spp. on sand-scoured mid or
lower eulittoral rock
Shingle (pebble) and gravel shores
Barren littoral shingle
Littoral sand and muddy sand
Amphipods and Scolelepis spp. in littoral medium-fine sand
Eurydice pulchra in littoral mobile sand

Grouping And
Name Used
Littoral rock

Littoral coarse
sediment
Littoral sand and
muddy sand

The littoral habitats are scoped out of the assessment in section 4, due to a minimal amount of shrimp trawling
activity occurring on these habitats, and therefore no likely significant effect. Therefore the littoral habitats are
grouped together for ease of display, and this does not affect the outcome of the assessment.
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Code
A2.23
A2.231
A2.241
A2.242
A2.244
A2.245
A2.3
A2.31
A2.312
A2.313
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EUNIS Habitat Name

A2.3223

Polychaete/amphipod-dominated fine sand shores
Polychaetes in littoral fine sand
Macoma balthica and Arenicola marina in muddy sand shores
Cerastoderma edule and polychaetes in littoral muddy sand
Bathyporeia pilosa and Corophium arenarium in littoral muddy sand
Lanice conchilega in littoral sand
Littoral mud
Polychaete/bivalve-dominated mid estuarine mud shores
Hediste diversicolor and Macoma balthica in littoral sandy mud
Hediste diversicolor, Macoma balthica & Scrobicularia plana in littoral
sandy mud
Hediste diversicolor and oligochaetes in littoral mud

A2.4

Littoral mixed sediments

A2.5
A2.51
A2.53
A2.54
A2.55
A2.61
A2.611
A2.721
A2.7211
A5.1
A5.13
A5.137

Coastal saltmarshes and saline reedbeds
Saltmarsh driftlines
Mid-upper saltmarshes and saline & brackish reed, rush & sedge beds
Low-mid saltmarshes
Pioneer saltmarshes
Seagrass beds on littoral sediments
Mainland Atlantic Zostera noltii or Zostera angustifolia meadows
Mussel beds on littoral sediments
Mussel beds on littoral mixed substrata
Sublittoral coarse sediment
Infralittoral coarse sediment
Dense Lanice conchilega and other polychaetes in tide-swept
infralittoral sand and mixed gravelly sand
Sublittoral sand
Nephtys cirrosa and Bathyporeia spp. in infralittoral sand
Infralittoral muddy sand

A5.2
A5.233
A5.24
A5.241
A5.26
A5.261
A5.3
A5.333
A5.4
A5.43
A5.443
A5.444
A5.6
A5.611

Echinocardium cordatum and Ensis spp. in lower shore and shallow
sublittoral slightly muddy fine sand
Circalittoral muddy sand
Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly
mixed sediment
Sublittoral mud
Mysella bidentata and Abra spp. in infralittoral sandy mud
Sublittoral mixed sediments
Infralittoral mixed sediments
Mysella bidentata and Thyasira spp. in circalittoral muddy mixed
sediment
Flustra foliacea and Hydrallmania falcata on tide-swept circalittoral
mixed sediment
Sublittoral biogenic reefs
Sabellaria spinulosa on stable circalittoral mixed sediment
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Grouping And
Name Used

Littoral mud

Littoral mixed
sediments
Coastal saltmarshes
and saline reedbeds

Seagrass beds on
littoral sediments
Mussel beds on
littoral sediments
Sublittoral coarse
sediment
SS.SCS.ICS.SLan
Sublittoral sand
SS.SSa.IFiSa.NcirBat
Sublittoral muddy
sand
SS.SSa.IMuSa.EcorE
ns
Sublittoral muddy
sand
SS.SSa.CMuSa.Aalb
Nuc
Sublittoral mud
SS.SMu.ISaMu.MysA
br
Sublittoral mixed
sediments
SS.SMx.CMx.MysThy
Mx
SS.SMx.CMx.FluHyd
Sublittoral biogenic
reefs
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Source: Natural England.

Figure 2.2

Habitat map of The Wash and North Norfolk Coast SAC
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2.3 Conservation Objectives
The conservation objective for large shallow inlets and bays in The Wash and North Norfolk Coast
SAC, as documented in English Nature (2000), are:
“Subject to natural change, maintain the large shallow inlet and bay in favourable condition, in
particular:








Subtidal sandbanks
Intertidal mudflats and sandflats
Subtidal boulder and cobble communities
Subtidal mixed sediment communities (e.g. Sabellaria spinulosa reefs)
Glasswort and other annuals colonising mud and sand
Atlantic salt meadows
Mediterranean saltmarsh scrubs”

The conservation objectives for sandbanks which are slightly covered by seawater all the time in The
Wash and North Norfolk Coast SAC, as documented in English Nature (2000), are:
“Subject to natural change, maintain the sandbanks which are slightly covered by seawater all
the time in favourable condition, in particular:



Gravel and sand communities
Muddy sand communities”

The conservation objectives for mudflats and sandflats in The Wash and North Norfolk Coast SAC, as
documented in English Nature (2000), are:
“Subject to natural change, maintain the mudflats and sandflats not covered by seawater at low
tide in favourable condition, in particular:




Sand and gravel communities
Muddy sand communities
Mud communities”

In addition, Natural England (2014) specifies that for the SAC and the natural habitats and/or species
for which the site has been designated, and subject to natural change:
“Ensure that the integrity of the site is maintained as appropriate, and ensure that the site
contributes to achieving the Favourable Conservation Status of its Qualifying Features, by
maintaining:







The extent and distribution of qualifying natural habitats and habitats of qualifying
species;
The structure and function (including typical species) of qualifying natural habitats;
The structure and function of the habitats of qualifying species;
The supporting processes on which qualifying natural habitats and the habitats of
qualifying species rely;
The populations of qualifying species; and
The distribution of qualifying species within the site.”
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The favourable condition table for the interest features of the Wash and North Norfolk Coast SAC is
also presented within English Nature (2000), and relevant parts are provided in Appendix A. This
includes, for example, no decrease in extent or deviation from established baseline subject to natural
change, and distribution and extent of characteristic biotopes and presence and abundance of
composite species should not deviate significantly from an established baseline, subject to natural
change. However, the established baseline for the site is not available.
Natural England is currently updating the conservation advice for all sites, although it is not yet
available for The Wash and North Norfolk Coast SAC. The updated (draft) Generic Supplementary
Advice Tables (SAT) for Margate and Long Sands SCI were provided to the project, and indicate that
favourable condition will be assessed in relation to the following attributes of the sandbank feature
and sub-features:






Extent and distribution
Distribution: presence and spatial distribution of the associated communities
Structure:
non-native species and pathogens
presence and abundance of typical species
sediment composition and distribution
species composition of component communities
topography (applicable at feature level only)
volume (applicable at feature level only)
Supporting processes:
energy / exposure
physico-chemical properties
sediment contaminants
sediment movement and hydrodynamic regime
water quality – contaminants (applicable at sub-feature level only); dissolved oxygen;
nutrients; and turbidity.

These aspects are therefore taken into consideration in the assessment of sensitivity of the habitats
and biotopes.

2.4 Fisheries in EMS Matrix Categorisation of Risk
A Matrix considering the relationship and reviewing the evidence of fisheries and European Marine
Site features, prepared by Natural England and reviewed by Cefas, has categorised the interaction of
towed trawls and reef features as a ‘red risk’.
A red risk is defined as being where it is clear that the conservation objectives for the feature will not
be achieved because of its sensitivity to that type of fishing irrespective of feature condition, level of
pressure, or background environmental conditions in all sites where that feature occurs. For red risk
categories it is expected that ‘suitable management measures will be identified and introduced as a
priority to protect those features from that fishing activity or activities (MMO, 2014)’.
The interaction between towed trawls and subtidal sandbank features is classified as an ‘amber risk’.
An amber risk is defined as being ‘where there is doubt as to whether conservation objectives for a
feature (or sub-feature) will be achieved because of its sensitivity to a type of fishing, in all EMS’s where
that feature occurs, the effect of that activity or activities on such features will need to be assessed in
details at a site specific level. Appropriate management action should then be taken based on that
assessment’ (MMO, 2014).
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2.5 Overview of Existing Management Measures
Around the coast of England, management of fishing activities is based on the EU Common Fisheries
Policy, but additional measures may be introduced by Government to cover UK-registered vessels, and
the IFCAs can implement local regulations within the 6 nm limit (Mardle et al., 2002).
Under the Eastern IFCA’s Protected Areas Byelaw there are three regulatory notices within The Wash
and North Norfolk Coast SAC. These regulatory notices restrict or prohibit fishing where there is a risk
to features of a European Marine Site. They came into law on 16 May 2014 and prohibit fishing with
bottom trawled gear in nine areas where Sabellaria spinulosa reefs have been found, one area where
the large shallow inlets and bays sub-feature subtidal boulder and cobble communities is found, and
five areas where eelgrass is located (EIFCA website). Eastern IFCA has limited other measures in place
for management of the shrimp beam trawl fishery (EIFCA, 2015).
There is no Total Allowable Catch (TAC) set for brown shrimp. The minimum mesh size is 16 mm, but a
number of vessels in The Wash fishery use larger mesh sizes to minimise the catch of small, low-value
shrimp and other discarded species, commonly 20 mm or sometimes up to 24 mm (industry
representative, pers. comm.).
A variety of management measures do apply to the shrimp fishery, however. Within the Eastern IFCA
district, Byelaw 12 (Inshore Trawling Restriction) limits the size of vessels using trawl nets to 15.24 m in
length within 3 nm of the 1983 baseline. There is a ‘sunset clause’ allowing vessels over this size with a
track record to continue to fish until they change ownership or cease to fish (EIFCA, 2011). The
maximum engine power permitted is 221 kW.
The use of a sieve net with a maximum mesh size of 70 mm is required for shrimp fishing in all EU
waters (EC No. 850/98) to reduce bycatch. This technical measure was implemented by all Member
States in January 2003 (Revill & Holst, 2004).
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Fishing Activities within the Site

The following key data sources were used to inform this assessment on the distribution and intensity
of fishing activity in the site, and its impacts:









International Council for the Exploration of the Seas (ICES) rectangle landing data for all UK
vessels;
Vessel Monitoring System (VMS) data for UK over-15m vessels;
FisherMap and the MCZ Fisheries Model data for UK under-15m vessels;
Sightings data for all vessels;
Plotter data;
Interviews conducted with shrimp fishing skippers;
Modelling of physical impacts of the gears;
Modelling of natural disturbance at the site.

Each data source is outlined below, and used to form a picture of the overall fishing activity in the site.
Specific data sources are then further analysed to inform the assessment of exposure to fishing in the
shadow assessment (see Sections 5.2.2 and 7.3).

3.1 Overview
The Wash and North Norfolk Coast SAC lies within 6nm, so only UK-flagged vessels fish in the site.
These are mainly smaller (under-15m) vessels, based mainly in ports in The Wash, in particular Kings
Lynn and Boston.
Marine Ecological Surveys (MES) (Green et al., 2011) reports that in 1996, the UK brown shrimp beam
trawl fleet comprised 98 vessels, of which 80% (79) actively fished, and a survey showed that by 2006,
the number of active vessels fell to 60. Kings Lynn is one of the most important ports for the east
coast fishery, with over 30 active vessels fishing for a variety of shellfish, including brown shrimp.
In the EIFCA district, brown shrimp fishing vessels use twin shrimp beam trawls, with each beam being
3 to ≤9 m in width, such that the combined width of both beams is 6 to 18 m. The vessels in The
Wash fishery are mainly small in size (from 8 to 16m in length), undertaking short fishing trips from
24–48 hours (MMO, 2015b). Access to Boston and Kings Lynn is tidally restricted, though, and during
the interviews (see Section 3.7), skippers of smaller vessels indicated they usually undertake trips of
12 hours (a single tide).
Linking the UK Fleet Register to the EU Community Fleet Register (CFR) allows the identification of
primary and secondary gear type (identified in the CFR) for vessels by size and home port (from the
UK Fleet Register). Whilst there may be inaccuracies in the information in the CFR (the gear represents
the intention of the vessel owner at registration and is not necessarily what is in use currently), it
provides an indication of the potential number of shrimp trawl vessels by port and gear type. This
indicates that there are 40 UK vessels with beam trawl (twin beam trawl, TBB) as their primary or
secondary gear type registered in ports in the vicinity of the SAC (Kings Lynn and Boston). This
corresponds with the information from Green et al., 2011. Of those 40 vessels, the majority (90%) are
15m and under.
Discussions with UK fishermen during interviews indicated that there are approximately 30 UK
vesselsthat fish with shrimp beam trawls in the site, most of which are under-15m. This is broadly
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consistent with the information in Table 3, although it indicates the CFR and fleet register information
over-estimates the number of active fishing vessels.
Table 3.

Number of UK beam trawl vessels by length registered in ports in the vicinity of
The Wash and North Norfolk Coast SAC, 2015

Vessel Length Group
Under-10m
10–12m
12–15m
Over-15m
Total

Number of Vessels
3
16
17
4
40

Percentage
8%
40%
43%
10%
100%

Source: UK Fleet Register (June 2015), EU Community Fleet Register (11.06.2015)

3.2 ICES Rectangle Landings Data
Landings data from ICES rectangles represent UK landings only and are representative of the entire
rectangle. The Wash and North Norfolk Coast SAC overlaps with ICES rectangles 34F0, 34F1, 35F0 and
35F1. However, the area which the site covers is only a proportion of each rectangle (except for 34F0,
which lies fully within the SAC). As such, caution must be taken when interpreting the data as it is not
possible to confidently conclude what proportion of the landings from each rectangle derive from
within The Wash and North Norfolk Coast SAC.
UK landings data from 2009–2013 from these rectangles are shown in Figure 3.1. For rectangles 34F1
and 35F1, the proportion of catch from beam trawling was low, at 10% and 13%, respectively. ICES
rectangle 35F0 had a slightly higher proportion of live weight landings from beam trawling at 18%,
while 41% of the live weight landings from 34F0 were derived from beam trawling. Due to the
position of ICES rectangle 34F0, it can be presumed that all of the fishing recorded in this area is from
within the SAC, with a lower percentage derived from within the SAC from rectangle 35F0. However,
given the location of the SAC and the small Sections of ICES rectangles 34F1 and 35F1 it covers, it can
be presumed that only a small proportion of the fishing in these rectangles is from within the
boundary of the SAC.
According to the ICES rectangle data, in 34F0 there is an equal spilt between number of under-10m
and over-10m beam trawl vessels (Table 4). The only other rectangle to have under-10m vessels is
35F0, which has 11 vessels under 10m in length. Of the over-10m vessels, it is not clear what
proportion are under-15m and therefore would not be represented in the VMS ping data, however
the sightings data (Section 1.1) and the CFR and UK Fleet Register information (Section 3.1) indicate
that a significant proportion of vessels could be 12–15m in length.
Table 4.

Number of vessels beam trawling for brown shrimp within the ICES rectangles
which overlap The Wash and North Norfolk Coast SAC (2009–2013)

Sector
Under 10m
Over 10m

34F0

Total

34F1
59
58
117

35F0
0
44
44

35F1
11
60
71

0
9
9

Table 5 presents the live weight in tonnes landed by beam trawlers in ICES rectangles 34F0, 34F1, 35F0
and 35F1. The under-10m vessels landed 817 tonnes over the period 2009–2013 from these ICES
rectangles, and the over-10m vessels landed 3,607 tonnes. The majority of landings (86%) were made
up of brown shrimp (Table 5), with small amounts of cockles, pink shrimps and mussels.
ABPmer, December 2015, R.2551B
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Live weight (tonnes) landed from ICES rectangles which overlap The Wash and
North Norfolk Coast SAC from beam trawls (2009–2013) for UK vessels

Species
Brown shrimps
Cockles
Pink shrimps
Mussels
Sole
Other
Total

34F0
1,837
375
37
33
<1
1
2,283

ABPmer, December 2015, R.2551B

34F1
33
0
0
0
2
4
39

35F0
1,911
66
88
4
3
2
2,073

35F1
3
0
0
0
10
15
29

Total
3,784
441
124
37
16
21
4,424

%
86
10
3
1
<1
<1
100
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Figure 3.1
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Live weight of landings by ICES rectangle for all UK vessels, 2009–2013
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3.3 Vessel Monitoring System Data
Satellite-based Vessel Monitoring Systems (VMS) are used to track the location of fishing vessels.
VMS has been required for vessels over 15m in length since 2005, and since 2013 has applied to over12m vessels. VMS data for 12-15m vessels were not available to this project. Under the EU
Regulations, every two hours the VMS system must send a ‘ping’ to the relevant national Fisheries
Monitoring Centre, indicating the vessel’s identification, date, time, location (latitude and longitude),
speed and heading. Vessel identification can then be linked to other data sources to identify vessel
nationality, size, gear types and landings.
For this project, the MMO provided VMS ping data for over-15m UK vessels for 2009–2013 (Figure
3.2). The MMO identified gear type from logbook data where vessel identification, date and ICES
rectangle matched. As a result, 61 percent of pings in the original dataset had no information on gear
type. In an effort to reduce the loss of data, where a vessel had some pings with an identified gear
type, that gear type was then applied across the remaining pings for that vessel. After this procedure,
the percentage of pings with no identified gear type reduced to 27.5 percent.
The MMO also provided VMS ping data for over-15m non-UK vessels. No ping records of non-UK
vessels occur within the site, as it is entirely within the UK 6 nm territorial limit, to which non-UK
vessels do not have access.
The VMS data show that beam trawls (EU gear code TBB, which includes brown shrimp beam trawls)
represent 76% of the pings within the site (Table 6). The EU gear code for beam trawl does not allow
the distinction between flatfish beam trawls that use tickler chains, and beam trawls for shrimp that do
not use tickler chains.
Between 2009 and 2013, 25 over-15m vessels were active in the site using beam trawls,
‘miscellaneous’ gear type and ‘unknown’ (no gear type recorded in the dataset). The 25 vessels
comprised: 13 beam trawlers; 2 ‘miscellaneous’; and 10 ‘unknown’. In order to be precautionary, the
‘unknown’ and miscellaneous gear types were assumed to be using shrimp beam trawls. However, the
cluster of pings of ‘unknown’ gear type in the eastern part of the SAC are unlikely to be beam trawls,
because they fall within an existing no-trawl area (EIFCA byelaw 12). There were no non-UK VMS
pings within the boundary of the SAC.
Table 6.

Number of VMS pings by gear type recorded within the site for UK over-15m
vessels, 2009–2013

Gear Type
Beam trawls
Gillnets (not specified)
Longlines (not specified)
Mechanised dredges
Miscellaneous gear
Otter trawls – demersal
Otter trawls (not specified)
Unknown / blank
Total

Number of Pings
12,375
450
185
47
31
15
17
3,135
16,255

Percentage of Pings
76%
3%
1%
0%
0%
0%
0%
19%
100%

The vast majority of the VMS pings for beam trawls, miscellaneous and ‘unknown’ gear types are on
subtidal habitats; only 3% of pings (456 pings over five years) were on intertidal habitats (Table 7).
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Visual examination of the data indicates that many of these intertidal pings were from vessels
steaming into or out of Kings Lynn port (Figure 3.2). The evidence is that intertidal habitats are
exposed to very low levels of beam trawling pressure and as such have been scoped out of the
assessment.
Table 7.

Number of pings on intertidal and subtidal habitats in The Wash and North Norfolk
Coast SAC for beam trawl, ‘miscellaneous’ and ‘unknown’ gear types by over-15m
vessels (2009–2013)

Habitat

2009

Intertidal habitats
Subtidal habitats
No habitat information

ABPmer, December 2015, R.2551B

100
2754
776

2010
179
3356
976

2011
34
2028
772

2012
54
1377
643

2013
89
1965
438

Total
456
11480
3605

Percentage
3%
74%
23%
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Figure 3.2
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VMS pings for UK over-15m vessels (beam trawl, miscellaneous, and ‘unknown’ gear types), 2009–2015
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3.4 Sightings Data
Sightings data on fishing activity are collected through air, sea and land surveillance activities (MMO,
2015c). Information recorded is vessel type (for example, beam trawler, bottom seiner), activity (i.e.
whether or not the vessel was fishing), and vessel nationality, length category, location (ICES rectangle
and latitude and longitude), speed, course, date and time.
From 2009 to 2013 a total of 107 active fishing sightings were recorded within the SAC (Figure 3.3),
93 of which were either beam trawlers, shrimpers, or the gear was ‘unknown’ (the majority, 67, were
‘unknown’). The ‘shrimpers’ were observed operating on subtidal areas within The Wash.
Of the 26 sightings of beam trawlers or shrimpers, 7 were less than 12m in length, 11 were 12–15m in
length and 8 were 15–24m in length. Therefore the sightings data, coupled with the data from the
ICES rectangles, corroborate the evidence that a large proportion of the vessels shrimp trawling in the
site are below 15 m in length, and therefore will not be represented in the VMS data. However, in
interviews, fishermen indicated that the larger vessels with VMS operate in the same areas of The
Wash and North Norfolk Coast SAC as the smaller vessels not equipped with VMS, although the larger
vessels may be able to operate in more inclement weather, and take longer trips, including to areas
further offshore beyond the SAC.
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Figure 3.3
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Sightings data
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3.5 MCZ Fisheries Model
The Marine Conservation Zone (MCZ) fisheries model was created based on the spatial distribution of
UK value of landings by broad-scale gear types for vessels under 15m in length. The model
distributes the value of landings from a particular ICES rectangle using information on the spatial
distribution of fishing effort within that rectangle from FisherMap. FisherMap data come from surveys
of fishers which were conducted by the regional MCZ projects. Information gathered included target
species, gear type and date, covering the period between 2004 and 2010. FisherMap provides
information on location of fishing by different gear types, from those fishers who took part in the
surveys (which varied by region). The MCZ fisheries model provides an indication of the distribution of
the value of landings caught from within an area at a resolution of 1/200th of an ICES rectangle
(approximately 5.5km x 3.5km). This is not sufficient to identify fishing on individual features or
habitats depending on their scale.
The MCZ Fisheries Model data confirm that UK vessels under 15m in length do use the site, and
indicates that the mean value of landings from demersal gears was £12,655 per year per 1/200th of an
ICES rectangle (Figure 3.4). For the site as a whole, the modelled value of landings from ‘demersal’
gear was £1.1 million (annual average, 2004–2010), which includes the value of cockles and mussels, as
well as brown shrimps.
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Figure 3.4
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MCZ fisheries model for UK under-15m demersal gear vessels, modelled landings value, 2004–2010)
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3.6 Plotter Data
Plotter data has been compiled by The Crown Estate and National Federation of Fishermen’s
Organisation’s UK Fishermen’s Information Mapping (UKFIM) project. The plotter data held for The
Wash and North Norfolk Coast SAC were considered for the assessment. Only a few individual plots
are present within the site, which do not provide a useful picture either of areas where fishing activity
occurs, or where it does not occur. The lines appear to relate more to bathymetry than to fishing
activity.
The data for UKFIM was provided voluntarily by participating fishermen, and therefore some areas
have better coverage than others, according to the willingness of individual fishermen to provide their
data. Additionally, drawing conclusions from the data must be done with care, as it was not always
clear what the plotter marks represented (e.g. fishing lines to navigate to for preferred fishing
grounds; actual tow lines representing fishing activity; fasts which are avoided for fishing as gear may
become snagged) or the timescale associated with the tracks. Additionally, plotters and plotter
information may be shared between fishermen, and therefore the information stored on an individual
plotter may relate to the activity of different vessels.
No additional plotter data were received from individual fishermen for this site.

3.7 Interviews
Interviews were carried out with skippers of shrimp fishing vessels during July 2015, to gather
information on vessel size, gear dimensions and configurations, and levels of effort, including
distribution and intensity of fishing activity within the SAC. The interview proforma is provided in
Appendix A of ABPmer & Ichthys Marine, 2015.
th

On the 10 of July, representatives of ABPmer and Ichthys Marine attended a Wash shrimp industry
meeting, convened by the EIFCA. Following the meeting, skippers and vessel owners from Boston
indicated that they would not participate in the study, but six interviews were subsequently carried out
with skippers of vessels based at Kings Lynn. Data received from the two brown shrimp processors in
The Wash showed that there were 43 active brown shrimp vessels in 2013 (i.e. that made one or more
landings of brown shrimp to either of the processors), of which 37 were under-15m in length
(2 further vessels were of unknown length). The majority of brown shrimp activity is accounted for by
a sub-set of these vessels — 26 vessels were responsible for 90% of trips landed to the processors.
For under-15m vessels only, 80% of trips landed were made by 17 vessels, and 90% of trips landed
were made by 24 vessels. The skippers interviewed therefore represented 25–35% of these most
active under-15m vessels. Further information on scaling factors used to uprate the information from
interviews to the whole under-15m fleet is provided in section 5.2.2).
The interviews gathered information on the dimensions, configurations and weights of the gear in use
by the under-15m vessels, which were used in the modelling of the physical impacts of the gears (see
Section 3.9). Information on fishing patterns (duration of tows, number of tows per day, speed of
tows) was also collected. Skippers also indicated their fishing areas on a navigation chart, together
with the importance (percentage of time fishing, or number of days fishing), and the months during
which they fish in each area. This information was transferred into GIS and used to assess the
exposure of different biotopes to fishing from under-15m vessels. The interviewees included
representatives of the two large fishing companies based in Kings Lynn, who indicated that their gears
and fishing areas were consistent with those of the wider fleet of vessels owned by the companies.
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3.8 Gear Details
In the EIFCA district, brown shrimp fishing vessels use twin shrimp beam trawls. The beam trawl
consists of a tubular steel beam supported by steel beam heads at each end (Figure 3.6). These beam
heads have shoes (flat metal plates) at the bottom which are designed to slide over the seabed. The
beam and beam heads form a rigid framework that supports the net and keeps the mouth of the trawl
open. Each net is fished from an outrigger boom, one on each side of the vessel and towed from here
on a single warp shackled to a three chain bridle attached directly to the beam. The beam itself does
not come into contact with the seabed; the points of contact are the beam shoes and the ground
rope, which is made up of a roller (Figure 3.5) ground rope. The rollers allow the ground rope to ‘hop’
and roll over the seabed, stirring up the shrimp (European Parliament, 2011). In The Wash, vessels use
beams of 3 to ≤9 m length, such that the combined width of both beams is 6 to 18 m (information
from interviews, and corresponds with information in Catchpole et al., 2008).

Source: Seafish, no date.

Figure 3.5

Source: Vorberg, 2000.

Twin shrimp beam trawl gear similar to that used in The Wash

Figure 3.6 shows an example of a shrimp beam trawler from Kings Lynn in the Wash. It is important to
note that tickler chains or chain mats (as used in beam trawls for flatfish) are not used in the brown
shrimp fishery. The gear is five to six times lighter than the flatfish beam trawl gear (Verschueren et al.,
2012). The nets have small meshes with 18–26mm (typically 20 mm inside mesh) at the cod end,
made from ~1.5 mm diameter twine.
The use of a ‘veil’ or sieve net to reduce bycatch of larger fish and other animals has been a
requirement for shrimp fishing in all EU waters since January 2003 (EC No. 850/98). The veil is a
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funnel-shaped piece of netting with a mesh size of typically 60 mm (maximum 70 mm), which is
incorporated into the net in order to reduce by-catch. It reduces bycatch of plaice, flounder, cod and
other demersal species, and therefore reduces the impact on the communities they form (Revill &
Holst 2004; Polet et al., 2004). Catches are also sorted using a mechanical ‘riddle’ to return smaller
species and individuals to the sea (ibid).

Source: R. Blyth-Skyrme

Figure 3.6

Shrimp beam trawler in The Wash (left) and detail of the gear showing beam shoe
and ground rope with rollers (right)

Source: Revill and Holst, 2004

Figure 3.7

Schematic drawing of the sieve net or veil
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The typical dimensions of the shrimp beam trawl gears used by vessels in The Wash and North
Norfolk Coast SAC are presented in Table 8. The information on gear dimensions from industry allows
the assessment to use values that resemble those in use in the site. Table 8 shows that the larger
shrimp trawl vessels in The Wash use beams between 7 m and 8 m in length, giving an overall swept
width of 14–16 m. The weight of the beam and ground gear in this case is typically around 500 kg,
significantly less than the 3,000 kg of conventional flatfish beam trawls equipped with tickler chains or
a chain mat to disturb buried fish. Fishermen interviewed from The Wash shrimp fishery commented
that their gear was very light and had minimal impact on the sea bed, in particular because the gear
was not equipped with tickler chains and it was considered disadvantageous to dig in to the sediment.
The European Parliament report on the North Sea brown shrimp fishery reported a towing speed of
about 3 knots (European Parliament, 2011). This corresponds to the information from interviews,
which indicated a towing speed of 2.5 knots for the smaller vessels, and 3.0 knots for the larger vessels
(Table 8).
Figure 3.8 shows the average overall swept area of the shrimp trawls is 14 m. When considered at the
level of gear component, the beam shoes (higher level of impact) account for 7% of the swept area,
and the ground gear (lower level of impact) accounts for the remaining 93%. For smaller vessels, the
shoes are narrower, and represent 5% of the swept area of the gear (Table 8).

Figure 3.8

A schematic of the typical twin shrimp beam trawls used in The Wash and North
Norfolk Coast SAC (dimensions in metres)
Source: ABPmer & Ichthys Marine, 2015.

Brown shrimp beam trawls are designed to skim over the seabed and not dig in. The roller ground
gear, absence of tickler chains and the relative light weight of the beam trawl are deliberate features
that aid this purpose. There is no benefit to the fisher to have the trawl dig into the substrate, as this
will increase drag, use more fuel, fill the trawl with unwanted substrate, be potentially dangerous to
vessel stability, and overall reduce efficiency. The skipper makes continual adjustments to the warp
length to help maintain the trawl skimming over the seabed. If the ground is too soft such that the
trawl cannot be maintained in a skimming position, the skipper will leave those grounds to avoid the
problems described above (Appendix C, ABPmer & Ichthys Marine, 2015).
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Table 8.

Typical dimensions and weights of the shrimp beam trawl gears used in The Wash and North Norfolk Coast SAC

Vessel
Type

Vessel Vessel Beam
Length Power Length
(m)
(kW)
(m)

UK
under12m

11.3

UK
15.1
over-12m

All

National Federation of Fishermen’s Organisations

13.0

Roller Size
(Diameter
Ground Gear
x Width)
(cm)

Distance
Between
Rollers
(centre to
Centre)
(cm)

Chain
Ticklers or
Droppers
Used?

Beam
Ground
Weight in
Rope
Air (inc.
Length
Ground
(m)
gear) (kg)

Shoes or
Rollers on
Ends of
Beam?

Size of
Shoes or
Towing
Net
Rollers (l
Speed N
Material
x w)
(knots)
(cm)

No

6.5

Approx. 250

Shoes, no
wear plates

60 x 15

Nylon
2mm

2.5

4

75 x 24.5

Nylon
2mm

3.0

2

75 x 25

Nylon
2mm

2.8

6

93

Two
5.1 m
beams

Chain link
footrope with 20.3 x 10.2 30.5
rubber rollers

221

Two
7.6 m
beams

Chain link
footrope with 20.3 x 12.7 30.5
rubber rollers

No

10.6

Shoes with
hardened
Approx. 800
steel wear
plates

145

Chain link
Two 7 m
footrope with 20.3 x 10.2 30.5
beams
rubber rollers

No

9

Approx. 500
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3.9 Modelling of Physical Impacts of the Gears
Modelling of the physical impacts of the shrimp beam trawls used by vessels in The Wash was carried
out by Dr Barry O’Neill from Marine Scotland Science. Typical gear weights and dimensions, as
derived from the interviews, were used for the modelling of physical impacts of the gear (see Section
3.8). For precautionary purposes, these typical values were considered to be representative of the
gears used in The Wash fishery, even though the smaller vessels use considerably smaller and lighter
gear.
Sediment mobilisation is predicted from the empirical model of O’Neill and Summerbell (2011), which
is updated by O’Neill and Ivanović (2015). This model uses sediment concentration data collected
behind gear components in contact with the seabed on a range of sediment types, to relate the
quantity of sediment put into the water column to the hydrodynamic drag and the proportional silt
fraction of the sediment (% of sediment < 63 μm).
The geotechnical models of Esmaeili and Ivanović (2014) and Ivanović and O’Neill (2015) are used to
predict the penetration depth into the sediment. These types of models have been widely used in
solving geomechanical problems for sediments in undrained conditions and can predict the
penetration depth, soil displacement and drag force associated with towing individual gear
components across the seabed. They have been validated with experimental data from both
laboratory and sea trials (Ivanović et al., 2011).
For full details, see Appendix B of ABPmer & Ichthys Marine (2015).

3.9.1 Sediment mobilised
The modelling results (Table 9) show that the amount of sediment mobilised behind the shrimp trawl
gear is 11.3 kg per metre towed (for sediment with a 2% silt fraction), rising to 40.6 kg per metre
towed (for sediment with a 20% silt fraction). These values equate to a depth of sediment mobilised of
0.5 mm and 1.8 mm, respectively (average across the width of the gear). The gear components that
mobilise the greatest amount of sediment are the net and the ground gear.
Table 9.

Sediment mobilised behind each gear component in contact with the seabed of a
shrimp beam trawl, for sediments with different levels of silt content

Number 2% Silt Fraction
of
Sediment Depth of
CompoMobilised Sediment
nents
(kg/m)
(mm)
Twin shrimp beam trawl towed at 2.8 knots
Ground gear
2
0.9
0.1
Net
2
4.3
0.4
Shoe
4
0.2
0.5
Total
11.3
0.5
Gear
Component

5% Silt fracTion
Sediment
Depth of
Mobilised Sediment
(kg/m)
(mm)
1.6
6.0
0.3
16.2

0.1
0.5
0.7
0.7

10% Silt fraction
Sediment
Depth of
Mobilised Sediment
(kg/m)
(mm)
2.7
8.7
0.4
24.3

20% Silt Fraction
Sediment
Depth of
Mobilised Sediment
(kg/m)
(mm)

0.2
5.0
0.4
0.8
14.1
1.3
1.0
0.6
1.6
1.1
40.6
1.8
Source: ABPmer & Ichthys Marine, 2015.

3.9.2 Penetration depth
The magnitude of gear penetration on any given sediment type is dependent on the pressure force,
which in turn is a function of both the weight and the surface area of the gear (Ivanović & O’Neill,
2015). A smaller gear component will affect a smaller area of seabed, but may penetrate to a greater
depth than a heavier component with a larger surface area.
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The modelling results (Table 10) show that the penetration depth of the different gear components
varies, with the ground gear penetrating less than 0.5 cm into the sediment, and the beam shoes
penetrating up to 2 cm. These figures are consistent with other experimental results from sea trials
and numerical results from simulation modelling (Ivanović et al., 2011; Esmaeili and Ivanović, 2014;
Depestele et al., 2015; Ivanović & O’Neill, 2015). Importantly, penetration from the beam shoes is the
deepest, but this occurs over a very small proportion (approximately 7%) of the overall gear footprint.
Penetration depths reported here relate to one-off events. However, due to the regular mobilisation
of sediments by natural processes (see section 3.10), any tracks or furrows made will be rapidly infilled.
Table 10.

Penetration depth of individual gear components in contact with the seabed of
typical shrimp beam trawls in contact with a sandy seabed

Gear Component

Swept Width (m)

Ground gear

2x7

Shoe

4 x 0.25

Average across whole gear

Penetration Depth (mm)
4
20
5
Source: ABPmer & Ichthys Marine, 2015.

Figure 3.9 summarises the penetration depth and sediment mobilisation results as modelled for the
shrimp twin beam trawls used by vessels in The Wash on sand. The following is noted:





The greatest physical impact comes from the penetration of the beam shoes into the
sediment, which is up to 2 cm depth on sand, however, this occurs over a small proportion of
the overall swept area of the gear (approximately 1.0 m of a 14 m gear spread).
The penetration depth of the ground gear is less than 1 cm.
The amount of sediment mobilised equates to a sediment depth of 1.0 mm (average across
the gear), and a maximum not greater than 6 mm for any individual component.

Figure 3.9

Sediment mobilised into the water column (red lines) (measured in terms of the
equivalent sediment depth in mm) and penetration depth in sand in mm (grey
lines) of shrimp twin beam trawls in The Wash across their swept width (in metres)
Source: ABPmer & Ichthys Marine, 2015.
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3.10 Modelling of Natural Disturbance
Modelling was carried out to determine the spatially varying frequency of seabed disturbance from
natural processes within the site, with the aim of placing fishing disturbance in the context of natural
disturbance. Natural seabed disturbance was inferred from the proportion of time that certain
threshold conditions are exceeded. Two different thresholds were tested, based on standard empirical
formulae (Soulsby, 1997), namely:



the threshold of sediment motion; and
the presence of dynamic ripple bed features with a minimum height.

The proportion of time that sediments are mobile encompasses a range of possible conditions from
the slight movement of individual sediment grains at the sediment surface, to much higher rates of
transport of sediment as bedload and (at higher levels) in suspension. The ‘mobile bed’ condition
broadly describes conditions where sediment grains are potentially or actually in motion locally.
Depending on the magnitude of sediment mobility, this condition may result in related effects, such as
locally increased local suspended concentration, the abrasion of exposed surfaces, or fluidisation and
morphological change of the seabed (e.g. scouring of sediment near local obstacles or infilling of
burrows).
Sediment ripple bed features are a natural result of sediment transport. The typically relatively small
height (a few centimetres) and length (tens of centimetres) of these features means that migration of
the ripple crests can be rapid, leading to potentially frequent changes in the overlying thickness of
sediment relative to a fixed, shallow buried location in the seabed. The dimensions (height and length)
of ripple features formed by tidal currents are largely controlled by the seabed sediment grain size;
ripple features caused by wave action are also dependent on the characteristic wave height and
period, and the local water depth. The height of the ripple bedform is broadly indicative of the
thickness of sediment that is being strongly disturbed, and the thickness of any burial/exposure risk.
The community composition is influenced by natural environmental conditions. Indeed, if an area is
regularly disturbed, then the species present are likely to need these conditions to survive.
In general, current-induced disturbance is more likely to be more frequent, uniform and persistent,
and of a relatively lower magnitude. Wave-induced disturbance is more likely to be episodic, seasonal
and with short term fluctuations in magnitude and direction (between individual waves and wave
groups), and (especially in shallower water) may be of a relatively higher magnitude.
Natural disturbance for The Wash and North Norfolk Coast SAC was quantified using data on:





Bathymetry (water depth, from EMODnet, UKHO and GEBCO, resolution ~150 m by ~220 m,
sufficient to resolve the sandbank features present in the sites);
Seabed type (broadly indicative of grain size distribution, from a composite of EMODnet,
British Geological Survey and Defra’s ‘hard substrates’ layers, categorised zone boundaries);
Tidal current speed (frequency distribution of depth mean tidal current speed, Atlas of UK
Marine Renewable Energy Resources, resolution ~1.6 km by 1.8 km);
Wave height frequency distribution (ABPmer SEASTATES wave hindcast database, 31 years of
hourly hindcast data, approximately 5 km resolution).

The modelling of natural disturbance was carried out using Matlab. The spatial resolution of the
analysis and the results are the same as that of the water depth data (~150 m x 220 m). The extent of
the analysis is the SAC site boundary, plus a surrounding buffer to include areas within one tidal
excursion of the site (the distance to which water might move out of and back to the site within one
typical spring tide). The source input data for waves and currents are at a coarser resolution (1.8 km
ABPmer, December 2015, R.2551B
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and 5 km respectively). The tidal current frequency data were spatially interpolated firstly to a higher
frequency resolution, and then spatially to each location. The wave height frequency data were
available at a suitably high frequency resolution at source; wave statistics for local calculations were
assigned from the nearest available data point. In the model, these inputs are applied to a series of
empirical relationships provided in Soulsby (1997) in order to estimate the proportion of time that
sediment is locally mobile and the height of associated dynamic bedforms. Full details are provided in
Appendix G, ABPmer & Ichthys Marine (2015).
The outputs provide:




an estimate of the proportion of time that:
sediments are disturbed by currents, by waves, and by currents or waves;
mobile bedforms of 2.5 cm height or more are present in each model cell;
an estimate of the average number of days per year that:
sediments are disturbed by currents, by waves, and by currents or waves;
mobile bedforms of 2.5 cm height or more are present in each model cell;

The proportion of time that sediments are mobile provides an indication of the level of disturbance in
the site. At a certain level of disturbance, mobile bedforms such as sand ripples form, and move
rapidly (e.g. tens of metres per day). The presence of these mobile bedforms indicates that the top
layer of sediment is being continually reworked to a depth equivalent to at least the ripple height.
The simultaneous presence of fauna indicates that they are both adapted to and dependent on such
conditions; the community composition will reflect the influence of these natural environmental
conditions. The level of natural disturbance can also be expressed as the average number of days
during which sediments are mobile or mobile bedforms occur. This can be compared to the number
of passes of fishing gear in a month or in a year to provide an indication of relative levels of fishing
and natural disturbance, although it is recognised that fishing can cause impacts that natural
disturbance of sediments does not (e.g. penetration into the sediment causing crushing of infauna).
Figure 3.10 shows the outputs of the natural disturbance modelling, showing the proportion of time
that sediments are mobile (middle row) and that mobile bedforms are present (bottom row). Figure
3.11 shows the outputs of the natural disturbance modelling for the average number of days per year
that sediments are mobile (middle row) and that mobile bedforms are present (bottom row).
These figures show that within the deeper parts of The Wash, where the majority of shrimp fishing
takes place (see Figure 3.2), sediments are mobile and active bedforms are present for around 30–
40 % of the time.
Both these figures show the results assuming a uniform sediment grain size of 250 μm is present,
characteristic of fine sand. The sediments in the site are predominantly fine sand, but can also include
other muddy sand and coarse sediments in varying proportions. Further modelling outputs for
different grain sizes, and for particular spatial distributions of other (uniform) grain sizes indicated by
EMODnet habitat types, are provided in Appendic G of ABPmer and Ichthys Marine (2015).
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Natural disturbance modelling outputs for The Wash and North Norfolk Coast SAC, showing percentage of time that sediments are
mobile and that active bedforms are present due to waves or currents for 250 μm uniform grainsize
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Natural disturbance modelling outputs for The Wash and North Norfolk Coast SAC, showing number of days per year that sediments are
mobile, and that active bedforms are present due to waves or currents, for 250 μm uniform grain size
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3.11 Literature on the Impact
Designated Features

of

Fishing

Activity

on

There are limited studies into the physical impacts of shrimp beam trawls on benthic habitats and
communities, possibly because they are a relatively unusual gear type, but also probably because they
are relatively light-weight and are generally considered to have low levels of impact. Research has
focussed on flatfish beam trawls and heavy otter trawl gears, which are perceived to be more
damaging. However, a survey of two types of shrimp beam trawls (fitted with a ground rope and
rubber bobbins or chains) was conducted in the Baltic Sea. No obvious bottom tracks on the sea floor
immediately after trawling were observed, and there was no significant sediment restructuring
(Paschen et al., 2000). Some sediment was re-suspended where the gears were in contact with the sea
floor but penetration by the trawl shoes was very shallow.
The area of the beam shoes that is affected by abrasion is confined to the base of the shoes and does
not extend further upwards to the body of the shoe (Figure 3.12). This indicates that the beam shoes
do not penetrate deeply into the sediment. For a standard 4 m beam trawl, Grieve et al. (2014)
indicated a penetration depth of 6 cm for the trawl shoes, but provided no indication of the gear
weight or sediment type, whilst also commenting that ‘the physical impact of shrimp beam trawls is
significantly less, but numbers are not available’. The modelling of the physical impacts of the gear
(Section 3.9) indicates that the maximum penetration of the beam shoes is 2 cm; this is significantly
less that the literature indicates on penetration depth for beam shoes, and is consistent with the wear
mark depth as shown the in the beam shoe in Figure 3.12.

Photograph by: Andy Revill

Figure 3.12

Example of the wear pattern on a shrimp beam shoe

Investigations into the impacts of brown shrimp beam trawling on Sabellaria found that the rollers on
the ground rope did not cause damage to a Sabellaria alveolata reef that was experimentally towed
over by a 3 m beam trawl. The trawl shoes left clear impressions, especially where they had made
contact with the upper edges of the reef, but all traces caused by the fishing gear had disappeared
four to five days later due to the building activities of the worms (Vorberg, 2000).
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Assessment of Likely Significant Effect

Under the Habitats Directive, if a plan or project is not connected with or necessary for the
management of the site and is likely to have a significant effect, the competent authority is required to
carry out an appropriate assessment to determine whether it will have an adverse effect on site
integrity.
Table 11 provides the shadow test of likely significant effect (LSE) for shrimp beam trawling on shallow
inlets and bays, sandbanks and intertidal mudflats and sandflats features in The Wash and North
Norfolk Coast SAC.
The intertidal mudflats and sandflats feature is scoped out of the assessment because of no likely
significant effect, because very little fishing activity occurs in the intertidal area. A likely significant
effect for the other features (shallow inlets and bays, and sandbanks) cannot be excluded and these
are therefore taken forward to a full assessment.
Table 11.

Assessment of LSE

Question
1. Is the activity/
activities directly
connected with or
necessary to the
management of
the site for nature
conservation?
2. What pressures
(such as abrasion,
disturbance) are
potentially exerted
by the gear
type(s)?

3. Is the feature
potentially
exposed to the
1
pressure(s)?

4. What are the
potential
effects/impacts of
the pressure(s) on
2
the feature , taking
into account the
exposure level?

Shallow Inlets and
Bays
No.

Physical damage
resulting from
abrasion and/or
selective extraction
Biological
disturbance through
the selective
extraction of species
Yes. Shallow inlets and
bays and associated
sub-features have the
potential to be
exposed to the
pressures to some
degree.
There is potential for a
change in physical
structure, diversity,
community structure
and typical species
representative of the
shallow inlets and
bays. The significance
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Sandbanks
No.

Physical damage
resulting from abrasion
and/or selective
extraction
Biological
disturbance through
the selective extraction
of species
Yes. Sandbanks and
associated subfeatures have the
potential to be
exposed to the
pressures to some
degree.
There is potential for a
change in physical
structure, diversity,
community structure
and typical species
representative of the
sandbanks. The
significance of these

Intertidal Mudflats
and Sandflats
No.

Physical damage
resulting from abrasion
and/or selective
extraction
Biological
disturbance through
the selective extraction
of species
No. Very low levels, if
any, of beam trawling
on the Intertidal
habitats. .

Given the very limited
exposure, it is unlikely
there will be any
effects/impacts.
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Question
(Reference to
conservation objectives)

5. Is the potential
scale or magnitude
of any effect likely
3
to be significant?

6. Have NE been
consulted on this
LSE test?
If yes, what was
NE’s advice?
1..
2.
3.
4.
5.
6.
*

National Federation of Fishermen’s Organisations

Shallow Inlets and
Intertidal Mudflats
Sandbanks
Bays
and Sandflats
of these effects will
effects will depend on
depend on the
the baseline against
baseline against which which achievement of
achievement of the
the conservation
conservation
objectives is assessed,
objectives is assessed,
particularly whether
particularly whether
this baseline includes
this baseline includes
existing levels of
existing levels of
fishing activity
fishing activity.
Alone
OR
Alone
OR
Alone
OR
InInInCannot be combinati Cannot be combinati No.
combinati
4
5
6
excluded.
on
excluded.
on
on
Pressure
Cannot be Pressure
Cannot be
No.
overlaps
excluded.
overlaps
excluded.
shallow
sandbank
inlets and
feature.
bays
feature.*
N/A. This project constitutes a shadow assessment and therefore NE have
not been consulted.

Provide overview of activity levels, including current management measures that reduce/remove the feature’s exposure to
the activity.
Consider the sensitivity of the feature to that pressure (where available).
Yes: completion of AA required. If no: LSE required only.
If conclusion of LSE alone an in-combination assessment is not required.
If conclusion of LSE alone an in-combination assessment is not required.
If conclusion of LSE alone an in-combination assessment is not required.
The only biotope of this feature present in the site according to MESH habitat data is Sabellaria spinulosa and Polydora
spp. on stable circalittoral mixed sediments. Management measures are already in place or planned for Sabellaria
spinulosa, therefore this feature is not considered further in this assessment.
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Information for Appropriate Assessment

This assessment considers the vulnerability of the subtidal sandbanks feature within The Wash and
North Norfolk Coast SAC to shrimp beam trawling. This is based on the feature’s sensitivity to
pressures that might arise from shrimp beam trawling (Section 5.1), and its exposure to the activity,
and therefore to the pressures identified. The aim of this is to ensure that the integrity of the subtidal
sandbank feature is not adversely affected.
The methodology used to assess sensitivity and exposure is provided in Section 5.2. The assessment of
sensitivity is provided in Section 7.2, and the assessment of exposure in Section 7.3.

5.1 Potential Pressures
Habitat elements of the feature can be affected by, or considered ‘at risk’ from a pressure which
changes the habitat type and the time taken to recover. The faunal assessments consider whether the
biological community is likely to change as a result of the pressure. Biological communities are often
inherently linked to the substrate type, therefore pressures that are expected to change sediment type
would be likely to change the species assemblage (ABPmer, 2013).
The subtidal sandbanks feature of The Wash and North Norfolk Coast SAC is currently in a favourable
condition. However, English Nature (2000) highlighted activities which could cause a deterioration or
disturbance in condition of the feature (and associated sub-features). These are:






Removal of subtidal sandbank habitats;
Physical damage resulting from abrasion and/or selective extraction;
Increased synthetic and/or non-synthetic toxic contamination;
Changes in organic enrichment; and
Biological disturbance through the selective extraction of species.

Of these five activities, only the following apply to shrimp beam trawling:



Physical damage resulting from abrasion and/or selective extraction; and
Biological disturbance through the selective extraction of species.

Within the advice provided in English Nature (2000) there is no mention of physical disturbance
through changes in suspended sediment concentration as a result of human activities. This impact
pathway has therefore not been considered as part of this assessment.
Physical damage from abrasion and/or selective extraction of species can arise from both surface
abrasion, and penetration of the gear into the sediment. Penetration is assessed against two
benchmarks – shallow disturbance (penetration less than 25 mm into the sediment); and deep
disturbance (penetration greater than 25 mm into the sediment). The magnitude of gear penetration
on any given sediment type is dependent on the pressure force, which in turn is a function of both the
weight and the surface area of the gear (Ivanović & O’Neill, 2015), as described in detail in Section 3.9.
Penetration is therefore considered for individual gear components. The modelling of the physical
impacts of the gear (Section 3.9) indicated that the most deeply-penetrating part of the gear, the
beam shoes, penetrate the sediment to 20 mm depth, which is considered under shallow disturbance.
Deep disturbance is therefore not included.

ABPmer, December 2015, R.2551B

| 35

Supporting Risk-Based Fisheries Assessments for MPAs

National Federation of Fishermen’s Organisations

The following pressures are therefore assessed:




Physical damage – surface abrasion;
Physical damage – shallow disturbance (less than 25 mm);
Biological disturbance from selective extraction of target and non-target species.

5.1.1 Physical damage — surface abrasion and shallow disturbance
Disturbance from abrasion has the potential to occur when the fishing gear comes into contact with
the surrounding environment, by making tracks and influencing the sediment particle size (ABPmer,
2013; Thrush and Dayton, 2002 and references therein). Beam trawlers can alter the sediment
characteristics by penetrating the sediment (Ball et al., 2000). This in turn can alter the biological
composition of a habitat. The effects will be greater in areas of The Wash and North Norfolk Coast
SAC that are more sheltered, such as to the west of the site, than along the wave-exposed north
Norfolk coast. This is because sites which are regularly disturbed by waves will be characterised by
habitats and species which are able to tolerate and rapidly recover from high levels of natural
disturbance.
As a result of adapting to the physical environment, the fauna present in different parts of the site will
have varying sensitivities to abrasion. Species that have the ability to burrow such as N. cirrosa and
Bathyporeia spp. will be less impacted than sessile epifaunal species (Bullimore, 1985). Tube-building
species such as Lanice conchilega will also be less sensitive to disturbance as they have the ability to
rapidly rebuild (ABPmer, 2013).
The ability of the gravel and sand communities and the muddy sand communities to recover from
disturbance is influenced by gear type, sediment type, hydrodynamic regime, as well as biological and
chemical processes of the given area (Diesing et al., 2006; ABPmer, 2013). Dernie et al. (2003) found
that following a physical disturbance event, clean sand habitats had the quickest recovery time
(35 days), followed by mud habitats and then muddy sand habitats. Fonteyne (2000) and (Paschen et
al., (2000) reported that on a seabed consisting of medium to coarse sand, conventional beam trawl
tracks have remained visible for up to six days, while on sediments with mainly finer particles, a
corresponding figure of 37 hours was observed. Depestele et al. (2015) reported that the trawl marks
remained detectable up to at least 4 days after trawling with conventional beam trawls and pulse
trawls, but highlighted that differences in gear configurations and fishing intensities affect the level of
the physical impacts and the duration of the subsequent recovery period.
Trawling also has the potential to reduce benthic habitat complexity and increase homogeneity of the
sediment topography (Linnane et al., 2000). This may occur through the removal of physical
structures (e.g., Auster et al., 1996) or the sorting of surficial sediments (e.g., Schwinghamer et al.,
1996), and through reducing the abundance of species that play an ‘ecosystem engineering’ role by
creating habitat features or by facilitating the flow of oxygen or nutrients within sediments (e.g.,
Thrush and Dayton, 2002, and references therein). However, the effects of trawling are habitatdependent, and in mobile sediments the effects are minimised because the habitat is dynamic and the
species living there are adapted to regular perturbation (e.g., Kaiser et al., 1998; Thrush and Dayton,
2002). While trawling has been found to cause long-term changes to sediment structure in sheltered
sites (e.g., Jennings et al., 2002), other studies reported that on mobile sand habitats, no effects were
detectable from beam trawling in terms of changes in the mean density of individuals, number of
species or diversity indices (Kaiser et al., 1998), and the impact of trawling on shallow sand habitats
was not detectable within a few hours to a few days of intensive fishing occurring (e.g., Depestele et
al., 2015). Parts of The Wash and North Norfolk Coast SAC are subject to regular disturbance, and
other parts are more sheltered.
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5.1.2 Biological disturbance through selective extraction of species
The nets used for shrimp trawling have small mesh sizes and so there is potential for the species
present at the site to be caught as bycatch (Green et al., 2011). The brown shrimp fishery removes
brown shrimp (the target species) from the ecosystem as well as bycatch of juvenile fish and other
benthos (non-target species), which could have direct and indirect effects on benthic organisms and
the ecosystem. These removals have the potential to alter the biological community which may in
turn change the classification of the given assemblage. The target and non-target species removed by
the fishery do not provide a habitat-structuring function (such as Nephrops do, for example, through
their burrowing behaviour), but act as both predator and prey species for other components of the
foodweb. ICES (2007) indicated that the removal of brown shrimp ‘was likely to be the most important
ecological impact of the fisheries due to the functional importance of Crangon [brown shrimp] as a
predator and forage species’.
The habitats associated with both sub-features in The Wash and North Norfolk Coast SAC are not
considered to be dependent upon the target species and therefore are not considered to be sensitive
to the biological effects of their removal. However, brown shrimps are considered generalist
predators (Reise, 1978 and references therein), predating on species such as bivalve spat and
polychaetes (Reise, 1978). Research carried out by Reise (1979) showed that the presence of a
predator such as the brown shrimp can have a greater effect on the abundance of macrofauna than
physical disturbance resulting in changes to sediment composition (Reise 1979). Therefore the sizeselective removal of brown shrimp by a fishery potentially represents an alteration in the natural
pattern of predation, and together with the removal of non-target species caught as by-catch in the
shrimp trawls, does have the potential to alter the biological community (ICES, 2007) which may in
turn change the classification of the given assemblage.

5.2 Assessment Methodology
5.2.1 Sensitivity
The assessment provided below is based on the ‘Sensitivity Matrix’ created by ABPmer for the Marine
Institute (ABPmer, 2013), building on Tillin et al. (2010). These matrices report on the sensitivity of
benthic habitats and associated species to a range of pressures from fishing and aquaculture activities.
Evidence tables also provide an assessment of the likely risk to features. This is further supplemented
by information on the susceptibility of species to trawling according to their biological traits, based on
the work of Bolam et al. (2014). Appendix E of ABPmer and Ichthys Marine (2015) provides details of
the biological traits assessed; this was further supplemented by additional literature. The Natural
England Fisheries Impacts Evidence Database (FIED) (Natural England, 2015) was also used to identify
relevant evidence sources on impacts of shrimp trawling.
Sensitivity has been described in the UK Review of Marine Nature Conservation (Defra, 2004) as
dependent on the intolerance of a species or habitat to damage from an external factor and the time
taken for its subsequent recovery. It is therefore a measure of the likelihood of change when a
pressure is applied to a feature, as a function of that feature’s capacity to tolerate the change and its
subsequent ability to recover.
In order to assess the feature’s sensitivity, the tolerance and recovery of relevant components have
therefore been considered. The scales of tolerance and recoverability identified in ABPmer (2013)
have been used. These scales have been informed by other sensitivity assessment approaches as
described within ABPmer (2013), and are based on the MB0102 Defra project (Tillin et al., 2010), which

ABPmer, December 2015, R.2551B

| 37

Supporting Risk-Based Fisheries Assessments for MPAs

National Federation of Fishermen’s Organisations

has been used extensively by regulators to support decisions on UK MPA planning and management.
The tolerance scale is shown in Table 12.
Table 12.

Tolerance scale

Tolerance

Description
Key structural or characterising species severely in decline and/or physicochemical parameters are also affected e.g. removal of habitat causing change
in habitat type. A severe decline/reduction relates to the loss of >75% of the
extent, density or abundance of the assessed species or habitat element e.g.
loss of > 75% substratum (where this can be sensibly applied).
Significant mortality of key and characterising species with some effects on
physico-chemical character of habitat. A significant decline/reduction relates
to the loss of 25%-75% of the extent, density or abundance of the selected
species or habitat element e.g. loss of 25-75% substratum.
Some mortality of species or loss of habitat elements e.g. the loss of <25% of
the species or element, (can be significant 25-75%, where these are not
keystone structural and characterising species) without change to habitat type.
No significant effects to the physico-chemical character of habitat and no
significant effect on population viability of key/characterising species, but may
be some detrimental effects on individuals, including rates of feeding,
respiration and gamete production.

None

Low

Medium

High

Source: ABPmer, 2013.

The recovery category is based on the time scale needed for full recovery (Table 13). As described in
ABPmer (2013), ‘full recovery’ is envisaged as a return to the state of the habitat that existed prior to
impact. However, in order to fully assess recovery, the baseline against which the pressure is being
assessed must be known. In effect, this is a return to a recognisable habitat and its associated
community. However, this does not necessarily mean that every component species has returned to its
prior condition, abundance and extent, but that the relevant functional components are present and
the habitat is structurally and functionally recognisable as the habitat of conservation concern.
Table 13.

Recovery categories and descriptions

Recovery Category
Low
Medium
High
Very High

Description
Full recovery 6+ years
Full recovery within 3-5 years
Full recovery within ≤ 2 years
Full recovery within 6 months
Source: ABPmer, 2013.

To assess sensitivity the tolerance and recovery times are combined as shown in Table 14.
Table 14.
Recovery
Low
Medium
High
Very High

Sensitivity, based on tolerance and recoverability
Tolerance
None
Very High
High
Medium
Low

Low
High
Medium
Medium
Low

Medium
Low
Low
Low
Low

High
Not Sensitive
Not Sensitive
Not Sensitive
Not Sensitive
Source: ABPmer, 2013.
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The terms ‘not sensitive’, and low, medium, high and very high sensitivity, are described as follows:
Not Sensitive: An assessment of ‘not sensitive’ is based on the ability of a feature to tolerate impacts.
An assessment of not sensitive indicates that the assessed pressure is not expected to lead to
significant effects on structural habitat elements or characterising species. Where tolerance is assessed
as high, any rate of recovery will result in a ‘not sensitive’ assessment, as there are no significant
impacts for the feature to recover from. Increased pressure intensity, frequency or duration may
however lead to greater impacts and a different sensitivity assessment.
Low Sensitivity: ‘Low sensitivity’ is defined on the basis of tolerance and recovery. A feature is
assessed as having low sensitivity to a given pressure level where tolerance is assessed as medium so
that there is no significant impact but recovery may take between 6 months to more than 6 years.
Alternatively the tolerance threshold may be none, or low, however, recovery is rapid (within 6
months).
Medium Sensitivity: Features assessed as expressing ‘medium sensitivity’ to a pressure benchmark
are those where tolerance is categorised as none but where recovery takes place within two years, or
those where tolerance is low (the pressure leads to a significant effect) and recovery is predicted to
occur within >2 -5 years (medium to high recovery).
High Sensitivity: Features assessed as being of ‘high sensitivity’ experience significant impacts
following the pressure (no to low tolerance) with full recovery requiring at least three years. The
feature may not be recovered after six years.
Very High Sensitivity: Features assessed as having ‘very high sensitivity’ are those that are predicted
to have no tolerance to the pressure (75% decline of assessed elements), and where full recovery is
predicted to take more than 6 years.

5.2.2 Exposure
Exposure is assessed separately for VMS (over-15m) and non-VMS (under-15m) vessels. For over-15m
vessels, three different approaches were used: swept area, VMS footprint and frequency of impact.
For under-15m vessels, only the swept area approach was used.
To calculate swept area on each biotope, the VMS ‘fishing’ pings were intersected with the biotopes in
ArcGIS. Each ping was assumed to represent two hours’ fishing (information on the minutes
associated with each ping was not available in the VMS dataset received). The time was summed to
obtain the time fishing on each biotope. Taking a 2.8 knot towing speed (average speed calculated
from beam trawl pings, and corroborated by interview data), and gear width of 14 m, the swept area
was calculated as:
Swept area (km²) = Time fishing (in hours) x Tow speed (in km/hr) x Gear width (in km)
This was then pro-rated to the area affected by each gear component, according to the width of the
individual components (based on information of gear configurations from interviews) to obtain the
area of habitat impacted by each component. Figure 5.1 shows the widths used for the individual gear
components.
To calculate the VMS ‘footprint’, tracks were created in the ‘Points to Line’ tool from the Data
Management toolbox within ArcGIS to link consecutive fishing pings from individual vessels (using
2009–2013 data). The tracks were then sequentially buffered to reflect the width of the individual gear
components of typical Wash shrimp beam trawlers (Figure 5.1).
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A polygon was then created for each gear component by joining together the respective individual
tracks, and overlain on the habitat map. Where polygons for different gear components overlapped,
the component with greater impact (beam shoes > ground rope) was used, with overlapping areas
subtracted from the polygons of lower impact components. The polygons were clipped to the SAC
area, and the area of each habitat and biotope impacted by the individual gear components was
calculated in GIS.
The tracks created between sequential VMS pings may not represent the actual path of the fishing
vessel, and there are alternative methods for interpolating tracks between VMS pings. However,
comparison of plotter tracks and VMS pings (Lee, 2012), showed that there can be a good
correspondence between the pings and the actual vessel track. Furthermore, the analysis compiles
five years of data, and therefore are considered to provide a good approximation of the overall
footprint of fishing activity, as it reflects fishing patterns over a number of years and therefore
incorporates interannual variability.

Key

Beam shoe
Ground rope
Beam shoe
Beam shoe

1. Full gear width to outer edges of beams = 18m
2. Full width of each beam = 7m
3. Beam shoes on inner and outer edges of gear =
0.24m

None

Ground rope
Beam shoe

4. Net/ground rope = 6.52m

1

Figure 5.1

2

3

4

5

5. No impact (vessel width to inner edges of beams)
= 4m

Widths of individual gear components used to buffer VMS tracks for UK over-15m
shrimp beam trawls

To assess the number of times that an area is impacted, the VMS tracks were converted into gridded
data, and the number of tracks that crossed each grid cell was calculated. Grid cell size was 250 m by
250 m. This is approximately 15 times larger than the width of the gear, therefore more than one track
per cell does not necessarily mean that the same area of seabed is impacted multiple times. A higher
resolution grid (for example, that equates with the swept width of the gear) was unmanageable in
terms of data processing for the whole site, but could potentially be carried out for smaller areas.
For non-VMS vessels, interview data were used to assess exposure. The swept area for each fishing
polygon for each fisherman per month was calculated as:
2

Swept area (km ) = Number of tows per day x Estimated number of days fishing in the polygon x Tow
speed (in km/hr) x Gear width (in km)
The polygons were overlain on the biotope map, and the area of each biotope in each polygon was
calculated in GIS. The swept areas calculated for each polygon were then applied pro-rata to the
biotopes within each polygon, and further pro-rated according to the percentage of the gear footprint
attributed to each gear component. These areas were then summed across the interviewees for each
biotope. The areas were then scaled up to account for the whole under-15m shrimp beam trawl fleet
that is active within the site.
To determine the scaling factor to use, the two brown shrimp processors in The Wash provided their
landings records, which gave information on the number of landings. Data on the trip length (i.e, 12,
24, 36 or 48 hours) were also provided for a subset of vessels, which allowed the average trip length
per vessel size category to be calculated. Vessel names and registration numbers were matched to the
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UK fleet register to determine vessel length. Data were provided from both processors for 2013–2015,
however the end of 2014 and the whole of 2015 had lower levels of effort in the shrimp fishery than
normal, due to a low market price. Therefore, data from 2013 only were used in the analysis, which
represented a typical shrimp fishing year (Neil Lake, pers. comm.).
The number of landings made, by vessel length group, is provided in Table 15. For the over-15m
vessels, the 252 landings made correlate with the VMS data, which indicate 503 separate vessel and
day combinations in 2013, Given that vessels often fish at night, a single fishing trip (and and landing
record) is likely to span two calendar days. The VMS data therefore indicate approximately 250 fishing
trips for over-15m vessels. Under-15m vessels made 1,002 landings in 2013. The total number of
days fishing from interviews was 611. Therefore a scaling factor of 1.64 was used to bring the
611 days up to 1,002 days as indicated in the landings data.
Table 15

Number of landings made to brown shrimp processors, by length group (2013)

Length group
Over-15m
12–15m
10–12m
Under-10m
Not known
Total

Number of landings (2013)
252
503
204
287
8
1,254
Source: Processors data. UK Fleet Register (for length of vessels).

These data allowed an estimate of the swept area of each biotope impacted by the individual gear
components, per month (and per quarter, or per year) to be calculated, which was compared to the
overall area of each biotope.
The exposure was assessed on the basis of individual gear components, so that the sensitivity of the
biotopes to the pressures exerted by those individual gear components (e.g. based on penetration
depth) can be assessed.
The assessment of exposure to each pressure is based on the proportion of the area of the habitat
affected by fishing, on the following scale:





Low: 0–10%;
Moderate: 11–75%;
High: 75–150%;
Very high: >150%.

The results of the exposure assessment are provided in Section 7.3.

5.2.3 Vulnerability
Based on sensitivity and exposure the vulnerability of the assessed features can be described
generically as set out in Table 16. Vulnerability is a measure of the degree to which a feature is
sensitive to a pressure and exposed to that pressure. Vulnerability can be considered to be an
expression of the likely significance of effects; where features have high vulnerability they are more
likely to be changed by the activity-related pressures under consideration.
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Vulnerability, based on sensitivity and exposure
Sensitivity
None
Not Vulnerable
Not Vulnerable
Not Vulnerable
Not Vulnerable

Exposure
Low
Moderate
High
Very High

Low
Not Vulnerable
Low
Moderate
Moderate

Medium
Low
Moderate
Moderate
High

High
Moderate
High
High
High

5.3 Sensitivity Assessment
The habitats’ and associated species’ sensitivity to shrimp beam trawling is assessed based on
tolerance to the pressure and rate of recovery. Impacts to the sandbanks from beam trawling could
result from physical damage to the sandbanks through abrasion, causing changes to the physical
structure (such as sediment particle size distribution), diversity, community structure and typical
species representative of sandbanks which are indicators for the conservation objectives. Impacts
could also result from biological disturbance through the selective extraction of species. These
impacts are considered for each biotope or habitat in turn below. For each biotope or habitat, a
summary table of its sensitivity to each pressure is provided, together with summary text describing
the tolerance and recovery of both the habitat and its characterising species. Full details can be found
in the Biotope Sensitivity Assessment in Appendix B.

5.3.1 Sublittoral coarse sediment (SS.SCS)
This habitat is described by JNCC (2015) as a coarse sediment including coarse sand, gravel, pebbles,
shingle and cobbles, which are often unstable due to tidal currents and/or wave action. This habitat is
generally found on the open coast or in tide-swept channels of marine inlets and has a low silt
content. It is characterised by a robust fauna including venerid bivalves.
A summary of the sensitivity of this habitat to each pressure is provided below and in Table 17. See
Section B.2 for the full sensitivity assessment for this habitat to shrimp beam trawling, including
tolerance and recoverability of both the habitat, and its characterising species.
Table 17.

Sensitivity summary for sublittoral coarse sediment (SS.SCS)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow disturbance )
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Not sensitive
Not sensitive
Not sensitive

Surface Abrasion: This habitat is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. In addition, as described in
detail in Appendix G of ABPmer & Ichthys Marine (2015), using the natural disturbance model for
grain size 1000 μm, in the area where this habitat is present along the north Norfolk coast, surface
sediments are mobile 40%–60%, and in some places up to 100% of the time. Within The Wash, these
sediments are mobile 10%–30% of the time.
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Shallow Disturbance: Shallow disturbance has the potential for changes in the topography of the
habitat to occur which may cause the formation of pits and furrows. Sublittoral coarse sediment has a
high tolerance to shallow disturbance as the habitat type will not be affected, and recovery is expected
to be very rapid. As stated in Section 3.10, and in detail in Appendix G of ABPmer & Ichthys Marine
(2015), the top sediment layer is regularly mobilised by natural processes (currents and waves) along
the north Norfolk coast 40%100% of the time and often forms mobile bedforms (ripples) of 2.5 cm
height 50%–90% of the time. However, within The Wash mobile bedforms may be present 0%–10% of
the time. As surface sediments are mobile 10–30% of the time, any furrows made by the gear will be
infilled rapidly and therefore this habitat is not sensitive to shallow disturbance.
Biological Disturbance: The sublittoral coarse sediment habitat is not sensitive to the removal of
target and non-target species because it will not be altered.

5.3.2 Dense Lanice conchilega and other polychaetes in tide-swept infralittoral
sand and mixed gravelly sand (SS.SCS.ICS.SLan)
This biotope has the potential to form dense beds of L. conchilega on coarse to medium-fine gravelly
sands in areas of high energy such as strong tidal streams or wave action (JNCC, 2015). L conchilega
is a polychaete worm that can grow to 30 cm in length and makes tubes out of sand grains and shell
fragments (Ager, 2008). This biotope occurs in the site in a small, isolated patch off the north Norfolk
coast.
A summary of the sensitivity of this biotope to each pressure is provided below and in Table 18. See
Section B.2 for the full sensitivity assessment for this biotope to shrimp beam trawling, including
tolerance and recoverability of both the habitat, and its characterising species.
Table 18.

Sensitivity summary for dense Lanice conchilega and other polychaetes in tideswept infralittoral sand and mixed gravelly sand (SS.SCS.ICS.SLan)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Not sensitive
Low
Low

Surface Abrasion: This biotope is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. The characterising species
(L. conchilega) is a tube-dwelling infaunal polychaete that can retreat into its long tube. Any damage
to the tube can be repaired quickly, and recovery of populations can be rapid. Using the natural
disturbance modelling results for 500 μm grain size (see Appendix G of ABPmer & Ichthys Marine,
2015) (L. conchilega are found to have a preference for fine to medium-grained sediment 100–500 μm
(Degraer et al., 2006)), the area where this biotope is present along the north Norfolk coast surface
sediments are mobilised by waves between 50% and 60% of the time.
Shallow Disturbance: The sensitivity of the biotope to shallow disturbance ranges from not sensitive
to low sensitivity, and therefore low sensitivity is used in the assessment. Shallow disturbance has the
potential for changes in the topography of the habitat to occur which may cause the formation of pits
and furrows. Infralittoral sand and mixed gravelly sand have a high tolerance to shallow disturbance
as the habitat type will not be affected, and recovery is expected to be rapid, particularly in view of the
levels of natural disturbance where this biotope occurs. As stated in Section 3.10, and in detail in
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Appendix G of ABPmer & Ichthys Marine (2015), the top sediment layer is regularly mobilised by
natural processes (currents and waves) along the north Norfolk coast 50%–60% of the time and forms
mobile bedforms (ripples) of 2.5 cm height 40%–60% of the time. As such, this habitat is not sensitive
to shallow disturbance. The tubes of L. conchilega can extend down into the sediment up to 65 cm
(Ager, 2008), well beyond the depth at which the beam shoes are expected to penetrate, although
there may be some mortality of individuals in the path of the beam shoes. Recovery of populations
can be rapid, therefore this species has a low sensitivity to shallow disturbance.
Biological Disturbance: This biotope has low sensitivity to the removal of target and non-target
species. The infralittoral sand habitat will not be altered by removal of non-target species.
L. conchilega is not dependent on any other species to provide or maintain its habitat. It is unlikely to
be removed in significant numbers from shrimp beam trawling, as it is able to retreat into its tube.
However it is possible that it may be a target food source for brown shrimp (Reise 1979), as such it is
assessed as having a medium tolerance and high recovery rate, concluding in a low sensitivity.

5.3.3 Sublittoral sand (SS.SSa)
This habitat is made up of clean medium to fine sands or non-cohesive slightly muddy sands which
are exposed to wave action. A summary of the sensitivity of this habitat to each pressure is provided
below and in Table 19. See Section B.3 for the full sensitivity assessment for this biotope to shrimp
beam trawling, including tolerance and recoverability.
Table 19.

Summary sensitivity table for sublittoral sand (SS.SSa)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Not sensitive
Not sensitive
Not sensitive

Surface Abrasion: This biotope is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. Sediment mobility by natural
disturbance has been modelled as described in detail within Appendix G of ABPmer & Ichthys Marine
(2015). Using the natural disturbance model for grain size 500 μm, the percentage of time that the
surface sediments are mobile ranges from 40%–100% of the time along the north Norfolk coast, and
30%–40% of the time within The Wash. Within the Wash, currents are the dominant force in surface
sediment mobility. Shallow Disturbance: The habitat is not sensitive to shallow disturbance. Shallow
disturbance has the potential for changes in the topography of the habitat to occur which may cause
the formation of pits and furrows, but material is not removed from or added to the environment as a
result of shrimp trawling, and as such, the habitat will remain intact. Sublittoral sand sediments have a
high tolerance and very high recovery to shallow disturbance, particularly in view of the levels of
natural disturbance where the habitat occurs. As stated in Section 3.10, and in detail in Appendix G of
ABPmer & Ichthys Marine (2015), the surface sediment is regularly mobilised by natural processes
(currents and waves) and forms mobile bedforms (ripples) of 2.5cm height 10%–40% of the time in
The Wash, and 40%–80% of the time along the north Norfolk coast.
As such, this habitat is not
sensitive to shallow disturbance.
Biological Disturbance: This habitat is assessed as not sensitive to removal of target and non-target
species, as the habitat will not be altered by their removal.
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5.3.4 Nephtys
cirrosa and
(SS.SSaIFiSa.NcirBat)

spp.

Bathyporeia

in

infralittoral

sand

This is a biotope occurring in well-sorted medium and fine sands characterised by the polychaete
Nephtys cirrosa and the gammarid Bathyporeia spp. This habitat is typical of an environment regularly
disturbed by strong tidal streams or wave action (Budd, 2006). It covers large parts of the site,
particularly along the wave-exposed north Norfolk coast.
A summary of the sensitivity of this biotope to each pressure is provided below and in Table 20. See
Section B.4 for the full sensitivity assessment for this biotope to shrimp beam trawl gears, including
tolerance and recoverability of both the habitat, and its characterising species.
Table 20.

Sensitivity summary for Nephtys cirrosa and Bathyporeia spp. in infralittoral sand
(SS.SSaIFiSa.NcirBat)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Not sensitive
Low
Low

Surface Abrasion: This biotope is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. Sediment mobility by natural
disturbance has been modelled as described in detail within Appendix G of ABPmer & Ichthys Marine
(2015). Using the natural disturbance model for grain size 250 μm, the percentage of time that the
sediment is mobile from either currents or waves ranges from 40%–100% of the time along the north
Norfolk coast, and 40% of the time in The Wash. The characterising species (N. cirrosa and
Bathyporeia) are also not sensitive to surface abrasion as their biological traits make them adapted to
high energy environments.
Shallow Disturbance: The sensitivity of the biotope to shallow disturbance ranges from not sensitive
to low sensitivity, and therefore low sensitivity is used in the assessment. Shallow disturbance has the
potential to alter the topography of the habitat, forming pits and furrows. Infralittoral sands have a
medium tolerance and a very high recovery to shallow disturbance in areas with high levels of natural
disturbance. As stated in Section 3.10, and in detail in Appendix G of ABPmer & Ichthys Marine (2015),
the top sediment layer across much of the site is regularly mobilised by natural processes (currents
and waves) and often forms mobile bedforms (ripples) of 2.5 cm height 60%–100% of the time along
the north Norfolk coast, and 10–40% of the time in The Wash. Bathyporeia spp. have a medium
tolerance to shallow disturbance as they are mobile and can move out of the path of a trawl. Mortality
has been recorded to occur, but their abundance recovers very rapidly, therefore they have a low
sensitivity to shallow disturbance. N cirrosa lives infaunally (below the depth expected to be affected
by the beam shoes), is adapted to naturally-disturbed environments, and is mobile and has a high
recruitment rate; it has therefore been assessed that this species is not sensitive to shallow
disturbance.
Biological Disturbance: This biotope is assessed as having low sensitivity to the removal of target
and non-target species. The infralittoral sand habitat will not be altered by removal of non-target
species. N. cirrosa and Bathyporeia spp. are not dependent on any other species to provide or
maintain their habitat. Both are unlikely to be removed in significant numbers from shrimp beam
trawling, however they may a potential food source of brown shrimp and so have a medium tolerance
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to changes in the abundance of brown shrimp. Both species have a very high recovery rate and as
such a low sensitivity.

5.3.5 Sublittoral muddy sand (SS.SSa.IMuSa / SS.SSa.CMuSa)
This habitat is non-cohesive muddy sand (with 5% to 20% silt/clay) in the infralittoral zone, extending
from the extreme lower shore down to more stable circalittoral zone at about 15–20 m. The habitat
supports a variety of animal-dominated communities, particularly polychaetes (Magelona mirabilis,
Spiophanes bombyx and Chaetozone setosa), bivalves (Fabulina fabula and Chamelea gallina) and the
urchin Echinocardium cordatum). It is found in the east of the site along the north Norfolk coast, as
well as in more sheltered areas in The Wash.
A summary of the sensitivity of this habitat to each pressure is provided below and in Table 21. See
Section B.5 for the full sensitivity assessment for this habitat to shrimp beam trawling, including
tolerance and recoverability.
Table 21.

Summary sensitivity
SS.SSa.CMuSa)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

table

for

sublittoral

muddy

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

sand

(SS.SSa.IMuSa

/

Sensitivity Used in
Assessment
Not sensitive
Low
Not sensitive

Surface Abrasion: This habitat is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. Sediment mobility by natural
disturbance has been modelled as described in detail within Appendix G of ABPmer & Ichthys Marine
(2015). Using the natural disturbance model for grain size 125 μm, the percentage of time that the
sediment is mobile from either currents or waves in the area where this biotope occurs ranges from
20%–80% .
Shallow Disturbance: The sensitivity of the habitat to shallow disturbance is low. Shallow disturbance
has the potential for changes in the topography of the habitat to occur which may cause the
formation of pits and furrows. Sublittoral muddy sand has a medium tolerance and high recovery to
shallow disturbance, particularly in view of the levels of natural disturbance along the north Norfolk
coast, where the habitat occurs. As stated in Section 3.10, and in detail in Appendix G of ABPmer &
Ichthys Marine (2015), the top sediment layer is regularly mobilised by natural processes (currents and
waves) and can form mobile bedforms (ripples) of 2.5cm height up to 20% of the time. As such, this
habitat has a low sensitivity to shallow disturbance.
Biological Disturbance: This habitat is assessed as not sensitive to removal of species as the
sublittoral muddy sand sediment habitat is not dependent upon the target or non-target species for
its structure and therefore is not considered to be sensitive to the biological effects of their removal.

5.3.6 Echinocardium cordatum and Ensis spp. in lower shore and shallow
sublittoral slightly muddy fine sand (SS.SSa.IMuSa.EcorEns)
This is a lower shore and shallow sublittoral sediment of sand or muddy fine sand. The species present
are the echinoderm E. cordatum and the razor shell E. siliqua or E. ensis (JNCC, 2015). A summary of
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the sensitivity of this biotope to each pressure is provided below and in Table 22. See Section B.6 for
the full sensitivity assessment for this biotope to shrimp beam trawling, including tolerance and
recoverability.
Table 22.

Sensitivity summary for Echinocardium cordatum and Ensis spp. in lower shore and
shallow sublittoral slightly muddy fine sand (SS.SSa.IMuSa.EcorEns)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow disturbance)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Not sensitive
Low
Low

Surface Abrasion: This biotope is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. Sediment mobility by natural
disturbance has been modelled as described in detail within Appendix G of ABPmer & Ichthys Marine
(2015). Using the natural disturbance model for grain size 125 μm, the percentage of time that the
sediment is mobile from either currents or waves in the area where this biotope occurs ranges from
20%–40%. The characterising species are infaunal and are therefore not sensitive to surface abrasion.
Shallow Disturbance: The sensitivity of the biotope to shallow disturbance ranges from not sensitive
to low sensitivity, and therefore low sensitivity is used in the assessment. Shallow disturbance has the
potential for changes in the topography of the habitat to occur from the formation of pits and furrows
and so sublittoral slightly muddy fine sand has a medium tolerance to shallow disturbance. Recovery
is expected to be rapid. As stated in Section 3.10, and in detail in Appendix G of ABPmer & Ichthys
Marine (2015), the top sediment layer is mobilised by natural processes (currents and waves) 20–40%
of the time, although mobile bedforms (ripples) of 2.5 cm height are expected to be present only 0%–
10% of the time. As such, this habitat has a low sensitivity to shallow disturbance. E. cordatum live at
8 cm depth in the sediment and so are assessed as not sensitive to shallow disturbance. Ensis spp
have a medium tolerance and recovery and so are assessed as having a low sensitivity to shallow
disturbance.
Biological Disturbance: This biotope has low sensitivity to removal of target and non-target species.
The sublittoral slightly muddy fine sand habitat will not be altered by their removal and is not
sensitive. Neither E. cordatum nor Ensis spp are targeted by the brown shrimp fishery and given their
infaunal position in the sediment, they are not expected to be removed from in significant quantities
from the site as a result of shrimp beam trawling. Brown shrimps are considered generalist predators
(Reise, 1978 and references therein), predating on species such as bivalve sprat and polychaetes
(Reise, 1978). As such there is potential for these species to be prey species of the shrimp and so have
a medium tolerance to biological disturbance. Recovery is also assessed as medium and so both
species are assessed as having a low sensitivity to biological disturbance.

5.3.7 Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed
sediment (SS.SSa.CMuSa.AalbNuc)
As described in JNCC (2015), this is a non-cohesive muddy sand or slightly shelly/gravelly muddy sand
habitat characterised by the bivalves Abra alba and Nucula nitidosa (Budd, 2006). These are small
bivalves which are able to burrow. This biotope is found along the north Norfolk coast as well as
within The Wash.
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Summary sensitivity table for Abra alba and Nucula nitidosa in circalittoral muddy
sand or slightly mixed sediment (SS.SSa.CMuSa.AalbNuc)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Not sensitive
Low
Low

Surface Abrasion: This biotope is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. Sediment mobility by natural
disturbance has been modelled as described in detail within Appendix G of ABPmer & Ichthys Marine
(2015). Using the natural disturbance model for grain size 125 μm, percentage of time that the
sediment is mobile from either currents or waves ranges from 60%–100% along the north Norfolk
coast and 20–40% in The Wash, where currents are the dominant force in surface sediment mobility.
The characterising species (A. alba and N. nitidosa) are also not sensitive to surface abrasion as they
live within the sediment and are adapted to regular surface disturbance.
Shallow Disturbance: The sensitivity of the biotope to shallow disturbance is low. Shallow
disturbance has the potential for changes in the topography of the habitat to occur which may cause
the formation of pits and furrows. Circalittoral muddy sand or slightly mixed sediment have a medium
tolerance and a high to very high recovery to shallow disturbance, and therefore a low sensitivity to
shallow disturbance. As stated in Section 3.10 and in detail in Appendix G of ABPmer & Ichthys
Marine (2015), the top sediment layer is regularly mobilised by natural processes (currents and waves)
20–100% of the time, and may form mobile bedforms (ripples) of 2.5 cm height 0–40% of the time.
A. alba and N. nitidosa both live infaunally and so are at potential risk of being impacted by shallow
disturbance. Mortality has been recorded to occur and therefore they have a medium tolerance to
shallow disturbance. They are adapted to naturally-disturbed environments, have a high recruitment
rate and their abundance recovers very rapidly. It has therefore been assessed that these species have
a low sensitivity to shallow disturbance.
Biological Disturbance: This biotope has a low sensitivity to the removal of target and non-target
species. The circalittoral muddy sand or slightly mixed sediment habitat will not be altered and target
and non-target species do not provide a habitat-structuring role. A. abra and N. nitidosa are not
dependent on any other species to provide or maintain their habitat. Both are unlikely to be removed
in significant numbers from shrimp beam trawling, however they may be a potential food source for
brown shrimp. As such, their tolerance is assessed as medium and recovery as very high. Therefore it is
concluded that these species have a low sensitivity to biological disturbance from the selective
extraction of species.

5.3.8 Sublittoral mud
Sublittoral mud and cohesive sandy mud extends from the extreme lower shore to offshore,
circalittoral habitats. This habitat is predominantly found in sheltered harbours, sealochs, bays, marine
inlets and estuaries and stable deeper/offshore areas, where the reduced influence of wave action
and/or tidal streams allows fine sediments to settle. Such habitats are often by dominated by
polychaetes and echinoderms, in particular brittlestars such as Amphiura spp., seapens such as
Virgularia mirabilis and burrowing megafauna including Nephrops norvegicus are common in deeper
muds. Estuarine muds tend to be characterised by infaunal polychaetes and oligochaetes. It is noted
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that there is no fishery for N. norvegicus in the EIFCA District, and the project team is not aware of this
species being present in the site.
A summary of the sensitivity of this biotope to each pressure is provided below and in Table 24. See
Section B.8 for the full sensitivity assessment for this biotope to shrimp beam trawling, including
tolerance and recoverability.
Table 24.

Summary sensitivity table for sublittoral mud

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Not sensitive
Low
Not sensitive

Surface Abrasion: This habitat is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. Sediment mobility by natural
disturbance has been modelled as described in detail within Appendix G of ABPmer & Ichthys Marine
3
(2015). Using the natural disturbance model for grain size 63 μm , percentage of time that the
sediment is mobile from either currents or waves ranges from 10%–100% in areas where the subtidal
mud habitat is present. Areas of highest mobility are along the north Norfolk coast where waves are
the dominant force. Within the Wash, currents are the dominant force in surface sediment mobility.
Shallow Disturbance: The sensitivity of the habitat to shallow disturbance is low. Shallow disturbance
have the potential for changes in the topography of the habitat to occur which may cause the
formation of pits and furrows. Sublittoral mud sediment has a medium tolerance and high recovery to
shallow disturbance. Shallow disturbance may create furrows in the sediment, but these will be rapidly
infilled through natural surface sediment mobilisation. As stated in Section 3.10, and in detail in
Appendix G of ABPmer & Ichthys Marine (2015), using the model for the 63 μm grain size, the top
sediment layer is regularly mobilised by natural processes (currents and waves) 10–100% of the time
and forms mobile bedforms (ripples) of 2.5cm height 0%–30% of the time.
Biological Disturbance: This habitat is assessed as not sensitive to removal of species as the
sublittoral mud habitat will not be altered as a result.

5.3.9 Mysella bidentata and
(SS.SMu.ISaMu.MysAbr)

Abra

spp.

in

infralittoral

sandy

mud

This biotope is made up of cohesive sandy mud, sometimes with a small quantity of shell in shallow
water, and may contain the bivalves Mysella bidentata and Abra spp. (typically A. alba and A. nitida).
Other characteristic taxa may include Scoloplos armiger, Mya spp., and Thyasira flexuosa. Tubebuilding amphipods are also characteristic of this biotope in particular Ampelisca spp. and Aoridae
such as Microprotopus maculatus. This biotope is generally found in sheltered marine inlets or sealochs
such as Strangford Lough (JNCC, 2015). This biotope is found along the wave-exposed north Norfolk
coast as well as in The Wash.

3

This is the smallest grain size modelled and it is understood that mud does have a finer grain size usinfg the Wentworth
Sediment size classification
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A summary of the sensitivity of this biotope to each pressure is provided below and in Table 25. See
Section B.9 for the full sensitivity assessment for this biotope to shrimp beam trawling, including
tolerance and recoverability of both the habitat, and its characterising species.
Table 25.

Summary sensitivity table for Mysella bidentata and Abra spp. in infralittoral sandy
mud (SS.SMu.ISaMu.MysAbr)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Not sensitive
Low
Low

Surface Abrasion: This biotope is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. Sediment mobility by natural
disturbance has been modelled as described in detail within Appendix G of ABPmer & Ichthys Marine
(2015). Using the natural disturbance model for grain size 63 μm, the percentage of time that the
sediment is mobile from either currents or waves ranges from 60%100%along the north Norfolk coast
And 20–40% in The Wash, where currents are the dominant force in surface sediment mobility. The
characterising species (M. bidentata and Abra spp.) are also not sensitive to surface abrasion as
described in detail in Appendix E of of ABPmer & Ichthys Marine (2015) their biological traits such as
sediment position, meaning they are infaunal and so are not sensitive to surface abrasion.
Shallow Disturbance: The sensitivity of the biotope to shallow disturbance ranges from not sensitive
to low sensitivity, and therefore low sensitivity is used in the assessment. Shallow disturbance has the
potential for changes in the topography of the habitat to occur which may cause the formation of pits
and furrows, although the habitat type will not be changed and no material is removed from the site.
Infralittoral sandy mud therefore has a medium tolerance to shallow disturbance. Recovery will be
high, particularly in view of the regular mobilisation of surface sediments, which will result in any
furrows being infilled. As such, this habitat has a low sensitivity to shallow disturbance. As stated in
Section 3.10, and in detail in Appendix G of ABPmer & Ichthys Marine (2015), the top sediment layer is
regularly mobilised by natural processes (currents and waves) and can form mobile bedforms (ripples)
of 2.5 cm height up to 20–40% of the time along the north Norfolk coast where this habitat occurs.
Within The Wash, sediments of this grain size may not form mobile bedforms. M. bidentata have a
high tolerance to shallow disturbance as they are small, mobile and live infaunally. It is considered
that the small size of the species protects it from damage during a shrimp trawl event. Their
abundance recovers very rapidly, therefore they are assessed as not sensitive to shallow disturbance.
Abra spp. are shallow-burrowing bivalves which are mobile, but mortality from the passage of a trawl
has been recorded to occur. However, their abundance recovers very rapidly, therefore they have a
low sensitivity to shallow disturbance.
Biological Disturbance: This biotope has low sensitivity to the removal of species. The infralittoral
sandy mud habitat will not be altered as a result of the removal of target and non-target species.
A. alba and M. bidentata are not dependent on any other species to provide or maintain their habitat.
Both are unlikely to be removed in significant numbers from shrimp beam trawling, however they may
be a potential food source for brown shrimp. As such, tolerance is assessed as medium and recovery
as very high. Therefore it is concluded that these species have a low sensitivity to biological
disturbance from the selective extraction of species.
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5.3.10 Sublittoral mixed sediments (SS.SMx)
Sublittoral mixed (heterogeneous) sediments are found from the extreme low water mark to deep
offshore circalittoral habitats. These habitats incorporate a range of sediments including
heterogeneous muddy gravelly sands and also mosaics of cobbles and pebbles embedded in or lying
upon sand, gravel or mud. This habitat may support a wide range of infauna and epibiota including
polychaetes, bivalves, echinoderms, anemones, hydroids and bryozoans (JNCC, 2015).
A summary of the sensitivity of this habitat to each pressure is provided below and in Table 26. See
Section B.10 for the full sensitivity assessment for this habitat to shrimp beam trawling, including
tolerance and recoverability.
Table 26.

Summary sensitivity table for sublittoral mixed sediments (SS.SMx)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Not sensitive
Low
Not sensitive

Surface Abrasion: This habitat is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. This sediment is mixed and so
cannot be used with one particular grain size model (Appendix G, ABPmer & Ichthys Marine, 2015).
However there are patterns regardless of grain size; areas along the north Norfolk coast are more
mobile as this is a higher energy area than within The Wash.
Shallow Disturbance: The sensitivity of the habitat to shallow disturbance is low. Shallow disturbance
has the potential for changes in the topography of the habitat to occur which may cause the
formation of pits and furrows. Sublittoral mixed sediments have a medium tolerance and high
recovery to shallow disturbance. As such, this habitat has a low sensitivity to shallow disturbance.
Although this habitat cannot be assigned to a given grain size there are patterns associatd with
natural disturbance within the site. As stated in Section 3.10, and in detail in Appendix G of ABPmer &
Ichthys Marine (2015), the top sediment layer across much of the site is regularly mobilised by natural
processes (currents and waves) and often forms mobile bedforms (ripples) of 2.5 cm height,
particualry along the north Norfolk coast. For larger grain sizes (2000 μm), sediments are mobile up to
20% of the time and mobile bedforms may be present 0–20% of the time.
Biological Disturbance: This habitat is assessed as not sensitive to removal of species as the
infralittoral sandy mud habitat will not be altered as a result of the removal of species.

5.3.11 Mysella bidentata and Thyasira spp. in circalittoral muddy mixed sediment
(SS.SMx.CMx.MysThyMx)
This biotope comprises moderately exposed or sheltered, circalittoral muddy sands and gravels and is
characterised by the bivalves Thyasira spp. (often Thyasira flexuosa) and Mysella bidentata. It occurs in
the eastern part of the site, along the wave-exposed north Norfolk coast, as well as within The Wash.
A summary of the sensitivity of this biotope to each pressure is provided below and in Table 27. See
Section B.11 for the full sensitivity assessment for this biotope to shrimp beam trawling, including
tolerance and recoverability of both the habitat, and its characterising species.
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Summary sensitivity table for Mysella bidentata and Thyasira spp. in circalittoral
muddy mixed sediment (SS.SMx.CMx.MysThyMx)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Not sensitive
Low
Low

Surface Abrasion: This biotope is not sensitive to surface abrasion as this pressure is unlikely to alter
the habitat type and there would be a fast recovery from any changes. This sediment is mixed and so
cannot be assigned with one particular grain size model (Appendix G, ABPmer & Ichthys Marine,
2015). However there are patterns regardless of grain size; areas along the north Norfolk coast are
more mobile as this is a higher energy area than within The Wash. The characterising species
(M. bidentata and Thyasira spp.) are also not sensitive to surface abrasion due to their small size and
infaunal position within the sediment.
Shallow Disturbance: The sensitivity of the biotope to shallow disturbance ranges from not sensitive
to low. Shallow disturbance has the potential for changes in the topography of the habitat to occur
which may cause the formation of pits and furrows. Circalittoral muddy mixed sediments have a
medium tolerance and high recovery to shallow disturbance, particularly in view of the levels of
natural disturbance at the site, and therefore low sensitivity. Although this habitat cannot be assigned
to a given grain size there are patterns associatd with natural disturbance within the site. As stated in
Section 3.10, and in detail in Appendix G of ABPmer & Ichthys Marine (2015), the top sediment layer
across much of the site is regularly mobilised by natural processes (currents and waves) and often
forms mobile bedforms (ripples) of 2.5 cm height, particualry along the north Norfolk coast.
M. bidentata and Thyasira spp. are assessed as not sensitive to shallow disturbance due to their
biological traits (small size, infaunal position in the sediment, and rapid recovery rates).
Biological Disturbance: This biotope has low sensitivity to removal of target and non-target species.
The circalittoral muddy mixed sediment habitat will not be altered by removal of species, and
therefore is not sensitive. M. bidentata and Thyasira spp. are not dependent on any other species to
provide or maintain their habitat and both are unlikely to be removed in significant numbers from
shrimp beam trawling. However there is potential that these species may be a food source for brown
shrimp. As such, tolerance is assessed as medium and recovery as very high, therefore they have a
low sensitivity.

5.3.12 Flustra foliacea and Hydrallmania falcata on tide-swept circalittoral mixed
sediment (SS.SMx.CMx.FluHyd)
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 characterise it and is possibly best considered an epibiotic overlay.
Flustra foliacea and the hydroid Hydrallmania falcata characterise this biotope; lesser amounts of
other hydroids such as Sertularia argentea, Nemertesia antennina and occasionally Nemertesia ramose,
occur where suitably stable hard substrata is found. The anemone Urticina feline and the soft coral
Alcyonium digitatum may also characterise 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
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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. This biotope occurs in a small area off
the north Norfolk coast.
A summary of the sensitivity of this biotope to each pressure is provided below and in Table 28. See
Section B.12 for the full sensitivity assessment for this biotope to shrimp beam trawling, including
tolerance and recoverability of both the habitat, and its characterising species.
Table 28.

Summary sensitivity table for Flustra foliacea and Hydrallmania falcata on tideswept circalittoral mixed sediment (SS.SMx.CMx.FluHyd)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity used in
Assessment
Medium
Medium
Medium

Surface Abrasion: This biotope has medium sensitivity to surface abrasion as this pressure can
remove epifaunal assemblages of the characterising species (F. foliacea and H. falcata). This sediment
is mixed and so cannot be assigned with one particular grain size model (Appendix G, ABPmer &
Ichthys Marine, 2015). However the bitope occurs off the north Norfolk coast, in a higher energy area
than within The Wash, where sediments are more mobile (up to 40% of the time, for 2000 μm grain
size).
Shallow Disturbance: The sensitivity of the biotope to shallow disturbance ranges from low to
medium, and therefore medium sensitivity is used in the assessment. Shallow disturbance has the
potential for changes in the topography of the habitat to occur which may cause the formation of pits
or furrows. Tide-swept circalittoral mixed sediment has a medium tolerance and very high recovery to
shallow disturbance, particularly in view of the levels of natural disturbance along the north Norfolk
coast. As such, this habitat has a low sensitivity to shallow disturbance. F .foliacea and H. falcata are
assessed as having a medium sensitivity to shallow disturbance, as they are epifaunal colonial species
that may be damaged by abrasion and penetration, but have a high recoverability.
Biological Disturbance: This biotope has medium sensitivity to the removal of target and non-target
species. The circalittoral muddy mixed sediment habitat will not be altered by removal of target
and/or non-target species and therefore is not sensitive. F. foliacea and H. falcata are not dependent
on any other species to provide or maintain their habitat, and the removal of brown shrimp are not
considered to alter the abundance of Hydrallmania falcata and Flustra foliacea. However these are
important for the community structure and so have been assessed as having a medium sensitivity to
biological disturbance.

5.3.13 Sublittoral biogenic reefs (SS.SBR)
This biotope plays an important role in the structural composition or the stability of the seabed and
provides a habitat for other species. As such, this habitat usually supports a diverse range of fauna and
flora (JNCC, 2015). In The Wash, sublittoral biogenic reefs mainly refer to S. spinulosa reefs. They are
found predominantly in deeper areas of The Wash.
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A summary of the sensitivity of this biotope to each pressure is provided below and in Table 29. See
Section B.13 for the full sensitivity assessment for this biotope to shrimp beam trawling, including
tolerance and recoverability of both the habitat, and its characterising species.
Table 29.

Summary sensitivity table for sublittoral biogenic reefs (SS.SBR)

Impact Pathway
Physical damage (surface abrasion)
Physical damage (shallow penetration)
Biological disturbance

Impact/Pressure Resulting From
Ground gear coming into contact
with seabed
Beam shoes coming into contact
with seabed
Removal of target and non-target
species

Sensitivity Used in
Assessment
Medium
Medium
Low

Surface Abrasion: Reefs are sessile epifauna and so have been assessed as having a sensitivity range
of between low to medium for surface abrasion, depending upon the species present. Tube-building
species do have some tolerance and the ability to rebuild damaged tubes and so are assessed as
having a low to medium sensitivity to surface abrasion. Biogenic reefs are found on a variety of
sediments and so cannot be assigned to a given grain size modelled as part of this project as
described in Appendix G, ABPmer & Ichthys Marine, 2015. Where this habitat is present within The
Wash, surface sediments are mobile 10%–40% of the time.
Shallow Disturbance: Depending on their biological traits, many of the organisms present in this
biotope have the potential to be impacted by this pressure. Species that are sessile or slow moving
and fragile are expected to have a low to medium tolerance to shallow disturbance. Recovery will also
vary between species, again dependent upon their biological traits and ability to recolonise and
resettle following a disturbance event. Although this habitat cannot be assigned to a given grain size
there are patterns associatd with natural disturbance within the site. As stated in Section 3.10, and in
detail in Appendix G of ABPmer & Ichthys Marine (2015), the top sediment layer across much of the
site is regularly mobilised by natural processes (currents and waves) and often forms mobile bedforms
(ripples) of 2.5 cm height, particualry along the north Norfolk coast between 40% - 70% of the time. In
the Wash where this habitat is present this may occur 5% - 30% of the time. Therefore for the species
present, sensitivity is assessed as between low and medium.
Biological Disturbance: There is potential that these species may be a food source for brown shrimp.
As such, tolerance is assessed as medium and recovery as very high. Therefore it is concluded that
this biotope has a low sensitivity to biological disturbance.

5.4 Exposure Assessment
This assessment considers the exposure of the individual biotopes to shrimp beam trawling.

5.4.1 Physical damage – abrasion and penetration
Exposure to physical damage is considered using different approaches. For over-15m vessels, these
are: swept area in relation to the area of each biotope; seasonality of activity; footprint of individual
gear components from VMS data in relation to the area of each biotope; and frequency of impact. For
under-15m vessels, swept area compared to the area of each biotope, and seasonality are considered.
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Over-15m vessels
Swept area
The average area trawled per year (the ‘swept area’) has been calculated from the VMS data. Table 30
presents the area of each biotope, and the annual average swept area from shrimp beam trawling
between 2009 and 2013 that each of the biotopes within the site boundary is exposed to, based on
VMS ‘fishing’ pings for UK vessels over-15m in length. The data are also represented in Figure 5.2.
The total swept area for the over-15m vessels is 438 km² per year, representing 55% of the area of the
SAC. For the over-15m vessels, the biotope where the majority of fishing takes place is N. cirrosa and
Bathyporeia spp. in infralittoral sand, for which the swept area is 123.6 km² per year, equivalent to 55%
of the area of the habitat. This is followed by A. alba and N. nitidosa in circalittoral muddy sand or
slightly mixed sediment (62.8 km² per year, equivalent to 73% of the habitat) and Mysella bidentata
and Thyasira spp. in circalittoral muddy mixed sediment (49.0 km², equivalent to 64% of the habitat
area). However, fishing may be concentrated in certain parts of the habitat, leaving other parts
unimpacted by trawling.
When the footprint of the individual gear components is taken into account, the swept area from the
beam shoes of over-15m vessels is equivalent to 4% of the N. cirrosa and Bathyporeia spp. in
infralittoral sand biotope areas, and the area from the ground gear is equivalent to 52%. Some
habitats appear to be impacted over a large proportion of their area (sublittoral sand, 92% and
sublittoral mud (207%), however, this is mainly due to the small overall area of the habitat. These
areas are likely to over-estimate the actual area trawled, as shrimp fishing is concentrated in particular
parts of the site and these estimates do not take account of repeat trawling on the same area.
There are parts of the site for which there are no habitat information available. Swept area on these
areas is 105 km² per year, equivalent to 38% of the area.
Table 30.

Average swept area of each biotope from beam trawling per year based on VMS
data (over-15 m vessels) (2009–2013)

Biotope
Sublittoral coarse sediment
SS.SCS.ICS.Slan
Sublittoral sand
SS.SSa.IFiSa.NcirBat
Sublittoral muddy sand
SS.SSa.IMuSa.EcorEns
SS.SSa.CMuSa.AalbNuc
Sublittoral mud
SS.SMu.ISaMu.MysAbr
Sublittoral mixed sediments
SS.SMx.CMx.MysThyMx
SS.SMx.CMx.FluHyd
Sublittoral biogenic reefs
No habitat information
Total
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Habitat
Area (km²)
8.1
1.1
32.3
222.9
49.1
0.3
86.3
0.5
42.4
0.2
76.9
0.1
0.4
277.8
798.3

Swept area
(Annual
Average)
(km²)
5.3
1.5
31.8
123.6
35.3
0.1
62.8
1.2
22.7
49.0
0.1
104.7
438.1

Annual Swept Area as % of
Habitat Area
Overall

66%
132%
99%
55%
72%
22%
73%
222%
53%
0%
64%
0%
33%
38%
55%

Beam Shoes

4%
9%
7%
4%
5%
2%
5%
15%
4%
0%
4%
0%
2%
3%
4%

Ground Gear

61%
123%
92%
52%
67%
21%
68%
207%
50%
0%
59%
0%
31%
35%
51%
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Figure 5.2

Area of each habitat impacted by over-15m vessels per year, from VMS swept area
calculations

This is likely to overestimate the actual area exposed to beam trawling by over-15m vessels, because
fishing is likely to be concentrated in particular areas. It also assumes that each ping represents two
hours of fishing (as no time information was associated with the pings). In reality, VMS systems may
ping more frequently than every two hours, and so this may result in an over-estimate of the time
fishing and of the swept area. Additionally, the inclusion of pings where the gear type is blank or
‘unknown’ (24% of assessed pings) means that these swept area estimates are likely to over-estimate
over-15m beam trawling impact.
Fishing does not take place consistently from year to year. Figure 5.3 shows the swept area on each
biotope per year from 2009 to 2013. In some years (e.g. 2011–2013), the amount of fishing affects a
much smaller swept area than in other years. This means that there are periods when the biotopes are
less likely to be impacted and have longer to recover.
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Swept area by biotope for over-15m shrimp trawl vessels (average per year, km²)
(2009–2013)

Seasonality
Figure 5.4 shows the average number of hours fished monthly by over-15m beam trawlers between
2009 and 2013 within the SAC. There is activity throughout the year, with highest levels of effort from
August to January, and a low in February to June. This means that the majority of fishing takes place
over the autumn and winter months, when levels of natural disturbance from waves are also highest.
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Figure 5.4

Average number of hours fished in each month within the SAC by UK over-15m
vessels with beam trawl, miscellaneous and ‘unknown’ gear types (2009–2013)
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Area impacted by individual gear components, from VMS (footprint)
The analysis of buffered tracks from VMS ping data for over-15m vessels (see Section 5.2.2) shows
that an area of 236 km² per year has been impacted by the shrimp trawls over a five-year period,
which is an area equivalent to 30% of the site. Conversely, an area 70% the size of the site has not
been impacted by shrimp trawling over the full five years. Only 4% of The Wash and North Norfolk
Coast sublittoral habitat area is impacted by the beam shoes over a five-year period, and 25% by the
ground gear (Table 31). The VMS footprint polygons from beam shoes and from ground rope,
created from the tracks between VMS fishing pings, are shown in Figure 5.5. This shows the
cumulative fishing effort over a five-year period (2009–2013) and shows that fishing is concentrated in
particular parts of the site, namely the subtidal areas in The Wash, parts of the north Norfolk coast,
and the extreme eastern part of the site. The buffered VMS tracks that reflect the width of individual
gear components show the scale of the fishing activity in relation to the size of the site.
Table 31 shows the area of each biotope, and the area that is impacted from the beam shoes and
from ground gear over the period 2009–2013, based on the VMS footprint polygons. The biotope
that is impacted over the largest area is ‘Nephtys cirrosa and Bathyporeia spp. in infralittoral sand’
(SS.SSa.IFiSa.NcirBat) (9.8 km² impacted by the beam shoes over the aggregate five-year period).
Much smaller areas (approximately one half to one third of the area) of ‘Abra alba and Nucula nitidosa
in circalittoral muddy sand or slightly mixed sediment’ (SS.SSa.CMuSa.AalbNuc) (4.3 km²) and
(SS.SMx.CMx.MysThyMx) (3.5 km²) have the next-greatest areas impacted.
The habitats and biotopes that are impacted over the largest proportion of their area are ‘dense
Lanice conchilega and other polychaetes in tide-swept infralittoral sand and mixed gravelly sand’
(SS.SCS.ICS.SLan) (11% of the biotope area is impacted by beam shoes over the aggregate five-year
period), sublittoral mud (11% of the habitat area is impacted by beam shoes) and sublittoral sand (7%
of the habitat area is impacted by beam shoes). These percentages represent the proportion of each
habitat area that is impacted by the beam shoes over the full five-year period (2009–2013), i.e. not on
an annual basis. This indicates that, over a five-year period, 89% of the Lanice conchilega and Abra
alba biotopes have not been impacted by the beam shoes, and 61% and 58% of these biotopes,
respectively, have not been impacted by any of the over-15m gear. Larger proportions of the other
biotopes have not been impacted over the five-year period (typically 95–97% not impacted by beam
shoes, and 70–80% not impacted by the whole gear).
The ground rope of the beam trawls cover a wider area. 75.7 km² of the N. cirrosa and Bathyporeia
biotope is impacted over the five-year period, representing 34% of the habitat area. 31.6 km² of the
Abra alba biotope is impacted, representing 37% of the habitat area. For the L. conchilega biotope and
sublittoral sand, 48% and 50% of these habitats are impacted, respectively, by the ground rope over a
five-year period.
The linking of consecutive VMS pings, which are two hours apart, do not necessarily represent the
actual fishing path taken by vessels, and therefore the actual area impacted may be more or less than
calculated here. However, it provides a useful measure that more clearly represents the actual area
impacted (and consequently, the area not impacted) by the gears, taking account of multiple passes of
the gear over individual areas. It should be noted that the pings analysed include beam trawl, blank
and miscellaneous gear types. Of these, 76% were identified as beam trawls. Therefore it is possible
that the areas have been over-estimated due to the inclusion of blank and ‘miscellaneous’ gear.
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Area of each habitat impacted by individual gear components of over-15m shrimp
beam trawls in The Wash and North Norfolk Coast SAC, from VMS footprint
polygons (2009–2013)

2.1
0.7
18.5
85.5
16.7
0.1
36.0
0.4
15.4
0.1
27.1
0.0
0.1
33.1
235.7

0.3
0.1
2.4
9.8
2.1
<0.1
4.3
0.1
1.8
<0.1
3.5
<0.1
<0.1
9.5
33.8

4%
11%
7%
4%
4%
3%
5%
11%
4%
3%
5%
3%
3%
3%
4%

1.8
0.5
16.1
75.7
14.6
0.1
31.6
0.4
13.7
0.0
23.6
0.0
0.1
23.6
201.9

%
Habitat
Area

26%
59%
57%
38%
34%
32%
42%
78%
36%
32%
35%
29%
22%
12%
30%

Area
Impacte
d (km²)

%
Habitat
Area

8.1
1.1
32.3
222.9
49.1
0.3
86.3
0.5
42.4
0.2
76.9
0.1
0.4
277.8
798.3

Swept Area (Annual Average)
Beam Shoes
Ground Rope
Area
Impacte
d (km²)

Sublittoral coarse sediment
SS.SCS.ICS.SLan
Sublittoral sand
SS.SSa.IFiSa.NcirBat
Sublittoral muddy sand
SS.SSa.IMuSa.EcorEns
SS.SSa.CMuSa.AalbNuc
Sublittoral mud
SS.SMu.ISaMu.MysAbr
Sublittoral mixed sediments
SS.SMx.CMx.MysThyMx
SS.SMx.CMx.FluHyd
Sublittoral biogenic reefs
No habitat information
Total

Total

%
Habitat
Area

Biotope

Habitat
Area
(km²)

Area
Impacte
d (km²)

Table 31.

National Federation of Fishermen’s Organisations

22%
48%
50%
34%
30%
29%
37%
67%
32%
29%
31%
26%
19%
9%
25%

Frequency of impact
The frequency with which certain areas are impacted by shrimp beam trawling is shown in Figure 5.6.
This shows that large parts of the site are fished at very low levels, other areas may be trawled three
times per year, and there are small areas where fishing activity is more concentrated (subtidal areas
and channels in The Wash). In these areas, trawl frequency increases to up to 24 times per year (twice
per month), over a small area. Trawl frequency represents the number of passes of a 16 m wide gear
per year within a 250 m by 250 m area. It should also be noted that the spatial scale of the grid is
250 m by 250 m; 15 times larger than the average width of the gear. Therefore multiple passes of
VMS tracks through a grid cell does not necessarily mean that the same patch of ground has been
impacted multiple times. Assuming that fishing activity within each 250 m by 250 m square is evenly
distributed, an individual area would be expected to be impacted 1.5 times per year (24 passes of a
16 m trawl equates to a 384 m swept width in a 250 m by 250 m area). The probability of the highestimpacting gear components (beam shoes, representing 5% of the gear footprint) impacting the same
area is correspondingly lower.
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Figure 5.5

National Federation of Fishermen’s Organisations

VMS footprint polygons from beam shoes and ground gear for shrimp trawls in The Wash and North Norfolk Coast SAC (combining
fishing pings from beam trawl, blank and ‘unknown’ gear types)
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Figure 5.6

National Federation of Fishermen’s Organisations

Density grid showing frequency of trawl passes (annual average) (2009–2013)

ABPmer, December 2015, R.2551B

| 61

Supporting Risk-Based Fisheries Assessments for MPAs

Figure 5.7

National Federation of Fishermen’s Organisations

Frequency of trawl passes (seasonal) (2009–2013 average)
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Under-15m vessels
Sightings and ICES rectangle data all indicate a large proportion of under-15m vessels beam trawl
within the site, and so it is necessary to also consider the potential area trawled by these vessels for
the assessment.
Seasonality
Interview data show that the monthly pattern of fishing by under-15m vessels broadly follows that of
the VMS vessels, with fishing occurring throughout the year, and a low over the summer months
(Figure 5.8).

Swept area by under-15m vessels (km2)

100

Ground rope
Beam shoes

75

50

25

0
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct
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Figure 5.8

Swept area per month by under-15m vessels, split by gear component, from
interviews (takes account of non-interviewed vessels)

Swept area
The overall swept area by the under-15m fleet reaches around 71 km² per month, (675 km² per year)
but when the individual gear components are taken into account, the area impacted by the beam
shoes is much smaller, only up to 3.5 km² per month (34 km² per year).
Table 32 and Figure 5.9 show the area of each habitat type in the SAC, and the percentage or area of
each impacted by individual gear components for under-15m vessels. The overall swept area by
under-15m vessels on the sublittoral habitats is less than the habitat areas, and the amount that is
actually impacted by the beam shoes is a small proportion of the overall habitat area, indicating that
individual areas are not impacted by the beam shoes every year.
The biotope impacted over the largest area is N. cirrosa and Bathyporeia spp. in infralittoral sand
(205 km² per year). No habitat information is available for a swept area equivalent to 212 km² per
year. The habitats impacted over the largest proportion of their area (over 150%) are the broadscale
habitats sublittoral sand and sublittoral mud. This is an artefact of only very small areas of these
broadscale habitats being present in the habitat map, therefore even a small swept area appears as a
high percentage of the habitat area. The actual areas of these habitats is much larger, and these areas
are considered under the specific biotopes.
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Table 32.

National Federation of Fishermen’s Organisations

Average swept area of each biotope from beam trawling per year based for under15m vessels

Biotope
Sublittoral coarse sediment
SS.SCS.ICS.Slan
Sublittoral sand
SS.SSa.IFiSa.NcirBat
Sublittoral muddy sand
SS.SSa.IMuSa.EcorEns
SS.SSa.CMuSa.AalbNuc
Sublittoral mud
SS.SMu.ISaMu.MysAbr
Sublittoral mixed sediments
SS.SMx.CMx.MysThyMx
SS.SMx.CMx.FluHyd
Sublittoral biogenic reefs
No habitat information
Total

Habitat
Area
(km²)
8.1
1.1
32.3
222.9
49.1
0.3
86.3
0.5
42.4
0.2
76.9
0.1
0.4
277.7
798.3

Swept Area
(Annual
Average) (km²)
3.2
0.3
48.0
204.8
30.7
0.2
80.1
0.9
38.4
0.2
55.9
0.0
0.1
211.9
674.7

350

Annual Swept Area as % of Habitat
Area
Overall

40%
25%
149%
92%
63%
90%
93%
159%
91%
110%
73%
15%
33%
76%
85%

Beam Shoes

2%
1%
7%
5%
3%
5%
5%
8%
5%
5%
4%
1%
2%
4%
4%

Ground Gear

38%
24%
141%
87%
59%
86%
88%
151%
86%
104%
69%
14%
32%
72%
80%

Area impacted (Beam shoes)
Area impacted (Ground rope)
Area of habitat
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Area (km2)
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Figure 5.9

Area of each habitat impacted by under-15m vessels per year, from interviews
(takes account of non-interviewed vessels)
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5.4.2 Biological disturbance through selective extraction of species
Exposure to bycatch is assessed by analysing catch from each trawl. It has been documented that the
level of bycatch from shrimp beam trawling can be high due to the small size of the mesh of the nets.
Monitoring of bycatches in Dutch shrimp fisheries showed that from 2008 to 2010, on average 50% of
the total shrimp catches (in kg) were discarded (Tulp et al., 2010). Small brown shrimp are usually
mechanically sorted from the catch and returned to the sea, with a high survival rate of around 80%.
Lancaster and Frid (2002) estimated the survival rate for the Solway Firth at 75–80%, and Revill et al.
(1999) and found that 77% to 85% of undersized shrimp survived the catch and sorting process,
without sustaining damage.
The main fishing areas for brown shrimp also correspond to the nursery grounds of plaice (Zijlstra,
1972, van Beek et al., 1989), and by-catch and discarding of juvenile fish species, in particular plaice
(Pleuronectes platessa) is well-recognised (Revill and Holst, 2004; Catchpole et al, 2008). The bycatch
of commercial fish species are mainly plaice, dab, flounder, sole, cod, whiting and pouting
(Verschueren et al., 2012). A number of bycatch sampling campaigns in the 1990s (in North Sea
shrimp fisheries) showed that the quantity and composition of bycatch is spatially and temporally
highly variable, with the catch composition depending on the different distribution patterns and
habitat preferences of the species, age classes, the seasons, the fishing grounds and migration
patterns (Doeksen, 2006).
Non-commercial species such as brittlestars and crustaceans are also caught as bycatch (Green et al.,
2011; Catchpole et al., 2008; Mander et al., 1998; Polet, 2002). The level of bycatch will depend on the
number of hours and area trawled, while the requirement to use veil nets (introduced in 2003) has
considerably reduced the level of non-shrimp bycatch (Catchpole et al., 2008). It is not possible to
analyse bycatch from within the site as there were no quantifiable data available. As such it is not
possible to fully understand the extraction levels sandbanks features are exposed to.
Veil nets are used in The Wash shrimp fishery and have proven to be effective in reducing bycatch and
discards of fish >10 cm (Catchpole et al, 2008) and other marine organisms. However, they are least
effective at reducing bycatch of 0-group plaice (Catchpole et al., 2008; Steenbergen et al., 2011). The
North Sea plaice stock is well within precautionary limits, has increased in the past ten years, and
reached a record-high level in 2014 (ICES, 2014). This indicates that bycatch of juvenile plaice in the
brown shrimp fishery is unlikely to be having a detrimental effect on the plaice stock.
The bycatch in the shrimp fishery is monitored under the EU Data Collection Framework, which started
in 2006. However, several DCF sampling is extremely low and samples only 0.01% of the annual ca.
500,000 tows (Neudecker et al., 2011). Glorius (2015) provides percentages of catch and bycatch for
Dutch shrimp trawlers. By weight of the catch, 38.9% is shrimp that is landed, 48.7% is shrimp that is
discarded (including possible shells and other waste), and 12.3% is fish and benthos. Figure 5.10
shows the results of discard and bycatch monitoring of shrimp trawls in the Netherlands under the EU
Data Collection Framework. The majority of catches are of brown shrimp, either landed (average
55 kg per hour trawled) or discarded (average 56 kg per hour trawled), with much smaller quantities of
flatfish, roundfish, benthos and other species.
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Source: Steenbergen et al., 2015.

Figure 5.10

Composition of catches of shrimp trawls in the Netherlands, average for 2009–2012

5.4.3 Overall assessment
The exposure assessment in this study has calculated the swept area of the over-15m vessels as being
438 km² for the five-year period from 2009–2013, of which 30 km² was from beam shoes (higher
impact) and 408 km² from the ground rope (lower impact). This represents 4% and 51% of the
subtidal habitat areas, respectively. The VMS footprint calculations indicate that the area impacted by
over-15m beam trawls over a five-year period was 236 km². This indicates that fishing activity is
concentrated in certain parts of the site, with other areas not impacted. Over the five-year period,
70% of the sublittoral habitat area in the SAC was not impacted by beam trawling from over-15m
vessels. The swept area calculations for the under-15m vessels indicate that an area 675 km² per year
is trawled, of which 34 km² per year was from the beam shoes, and 641 km² per year from the ground
rope.
These values (combining over-15m and under-15m) are higher than those estimated by a fisheries
footprint case study of The Wash shrimp fishery (MMO, 2015b), which estimated that the swept area
represented 778 km². This was felt to be an underestimate of the actual activity within the site
(D. Steadman, pers. comm.), possibly because the MMO (2015b) results were based on a 5 m beam
width, trawl speed of 1.5 knots, and three two-hour trawls per day.
The over-15m and under-15m vessels are targeting the same fishery, and so they are likely to be
fishing in similar areas (although with larger vessels able to fish further offshore and in more
inclement weather, when required). Therefore the overall footprint of the fishery is not additive
between the two fleet sectors, but there will be more frequent disturbance of individual areas.
The assessment of the level of exposure of each biotope to each pressure, taking account of the
under-15m and over-15m vessels’ activity, is provided in Table 33.
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Table 33.

National Federation of Fishermen’s Organisations

Summary of exposure

Biotope
Sublittoral coarse sediment

SS.SCS.ICS.Slan

Sublittoral sand

Pressure
Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of target species

Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of non-target species

Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of non-target species

SS.SSa.IFiSa.NcirBat

Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of non-target species

Sublittoral muddy sand
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Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of non-target species

Over-15m vessels
Under-15m vessels
Swept area is 61% of biotope area.
Swept area is 40% of biotope area.
Footprint is 22% of biotope area.
Swept area is 4% of biotope area.
Swept area is 2% of biotope area.
Footprint is 4% of biotope area.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Swept area is 123% of biotope area.
Swept area is 25% of biotope area.
Footprint is 48% of biotope area.
Swept area is 9% of biotope area.
Swept area is 1% of biotope area.
Footprint is 11% of biotope area.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Swept area is 92% of biotope area.
Swept area is 149% of biotope area.
Footprint is 50% of biotope area.
Frequency 3–6 times per year.
Swept area is 7% of biotope area.
Swept area is 7% of biotope area.
Footprint is 7% of biotope area.
Frequency 3–6 times per year.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Swept area is 52% of biotope area.
Swept area is 92% of biotope area.
Footprint is 34% of biotope area.
Frequency 0–4, rising to 8–12.
Swept area is 4% of biotope area.
Swept area is 5% of biotope area.
Footprint is 4% of biotope area.
Frequency 0–4, rising to 8–12.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Swept area is 67% of biotope area.
Swept area is 63% of biotope area.
Footprint is 30% of biotope area.
Swept area is 5% of biotope area.
Swept area is 3% of biotope area.
Footprint is 4% of biotope area.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the

Exposure
Moderate
Low
Low

Moderate
Low
Low

High

Low

Moderate

High

Low

Moderate

Moderate
Low
Low

| 67

Supporting Risk-Based Fisheries Assessments for MPAs

Biotope
SS.SSa.IMuSa.EcorEns

SS.SSa.CMuSa.AalbNuc

Pressure
Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of non-target species

Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of non-target species

Sublittoral mud

SS.SMu.ISaMu.MysAbr

Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of non-target species

Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of non-target species

Sublittoral mixed sediments

Physical damage (surface
abrasion)

Physical damage (shallow
penetration)
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Over-15m vessels
Under-15m vessels
shallow disturbance exposure
Swept area is 21% of biotope area.
Swept area is 90% of biotope area.
Footprint is 29% of biotope area.
Swept area is 2% of biotope area.
Swept area is 5% of biotope area.
Footprint is 3% of biotope area.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Swept area is 68% of biotope area.
Swept area is 93% of biotope area.
Footprint is 37% of biotope area.
Frequency 0–1, some areas 3–4.
Swept area is 5% of biotope area.
Swept area is 5% of biotope area.
Footprint is 5% of biotope area.
Frequency 0–1, some areas 3–4.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Swept area is 207% of biotope area.
Swept area is 159% of biotope area.
Footprint is 67% of biotope area.
Swept area is 15% of biotope area.
Swept area is 8% of biotope area.
Footprint is 11% of biotope area.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Swept area is 50% of biotope area.
Swept area is 91% of biotope area.
Footprint is 32% of biotope area.
Frequency 0–4, possibly more in small areas.
Swept area is 4% of biotope area.
Swept area is 5% of biotope area.
Footprint is 4% of biotope area.
Frequency 0–4, possibly more in small areas.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Not exposed according to swept area
Swept area is 110% of biotope area.
calculations.
Under- and over-15m vessels likely to target
Footprint is 29% of biotope area.
same areas.
Tracks between pings may not represent actual
fishing tracks.
Not exposed according to swept area
Swept area is 5% of biotope area.
calculations.
Swept area likely overestimates actual area

Exposure
High
Low
Moderate

High

Low

Moderate

Very high
Moderate
High

High

Low

Moderate

High

Low
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Biotope

Pressure

Removal of non-target species

SS.SMx.CMx.MysThyMx

Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of non-target species

SS.SMx.CMx.FluHyd

Physical damage (surface
abrasion)

Physical damage (shallow
penetration)

Removal of non-target species

Sublittoral biogenic reefs

Physical damage (surface
abrasion)
Physical damage (shallow
penetration)
Removal of non-target species
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Over-15m vessels
Under-15m vessels
Footprint is 3% of biotope area.
impacted as VMS data indicate the biotope is
Tracks between pings may not represent actual not exposed. Under- and over-15m vessels
fishing tracks.
likely to target same areas.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Swept area is 59% of biotope area.
Swept area is 73% of biotope area.
Footprint is 31% of biotope area.
Frequency 0–2, some areas 8–12.
Swept area is 4% of biotope area.
Swept area is 4% of biotope area.
Footprint is 5% of biotope area.
Frequency 0–2, some areas 8–12.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Not exposed according to swept area
Swept area is 15% of biotope area.
calculations.
Swept area likely overestimates actual area
impacted as VMS data indicate the biotope is
Footprint is 26% of biotope area.
Tracks between pings may not represent actual not exposed. Under- and over-15m vessels
fishing tracks.
likely to target same areas.
Not exposed according to swept area
Swept area is 1% of biotope area.
calculations.
Swept area likely overestimates actual area
impacted as VMS data indicate the biotope is
Footprint is 3% of biotope area.
Tracks between pings may not represent actual not exposed. Under- and over-15m vessels
fishing tracks.
likely to target same areas.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure
Swept area is 31% of biotope area.
Swept area is 33% of biotope area.
Footprint is 19% of biotope area.
Frequency 0–1.
Swept area is 2% of biotope area.
Swept area is 2% of biotope area.
Footprint is 3% of biotope area.
Frequency 0–1.
The removal of target and non-target species is a function of the level of bycatch per haul, and
the amount of fishing. Bycatch levels are low, therefore the exposure is given as less than the
shallow disturbance exposure

Exposure

Moderate

High

Low

Moderate

Low

Low

Low

Moderate

Low

Low
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5.5 Vulnerability and Overall Assessment
The vulnerability of each biotope to each pressure, based on the assessments of sensitivity and
exposure, is presented in Table 34 below.
The habitats and biotopes range from not vulnerable to moderate vulnerability to the pressures from
shrimp beam trawling at the assessed levels of exposure, which take into account both over-15m and
under-15m fishing patterns.
The pressure and biotope for which the assessment indicated ‘moderate vulnerability’ is:


Surface abrasion for sublittoral biogenic reefs.

It is understood that, as a ‘red risk’ interaction in the Matrix, the potential impact of shrimp fishing on
Sabellaria reef has been addressed through the implementation of closed areas to protect the
Sabellaria reef (EIFCA Protected Areas byelaw, May 2014).
The pressures and biotopes for which the assessments indicated ‘low vulnerability’ are:






Removal of target and non-target species for:
N. cirrosa and Bathyporeia in infralittoral fine sand;
Echinocardium cordatum and Ensis spp. in lower shore and shallow sublittoral slightly
muddy fine sand;
A. alba and N. nitidosa in circalittoral muddy sand or slightly mixed sediment;
Mysella bidentata and Abra spp. in infralittoral sandy mud;
Sublittoral mixed sediments;
Mysella bidentata and Thyasira spp. in circalittoral muddy mixed sediment;
Shallow disturbance for sublittoral mud;
Shallow disturbance for sublittoral biogenic reefs;
Surface abrasion, shallow disturbance and removal of target and non-target species for Flustra
foliacea and Hydrallmania falcata on tide-swept circalittoral mixed sediment.

The assessment of low vulnerability of the broadscale habitat sublittoral mud is due to the small area
within the site that is classified as the EUNIS level 3 habitat type. It is across these areas that exposure
has been assessed, resulting in a high apparent exposure. However, sublittoral mud extends over a
much wider areas, classified and assessed as the specific biotope Mysella bidentata and Abra spp. in
infralittoral sandy mud, for which the assessment indicated no vulnerability.
The assessment of low vulnerability for shallow disturbance on sublittoral biogenic reefs will also have
been addressed by measures introduced for this ‘red risk’ Matrix interaction.
The assessment of low vulnerability for all pressures on Flustra foliacea and Hydrallmania falcata on
tide-swept circalittoral mixed sediment is also due to the very small area of this biotope. It occurs off
the north Norfolk coast, in an area not targeted by shrimp trawling, and therefore the apparent
exposure is likely to be an artefact of the under-15m exposure analysis which pro-rated swept area
across biotopes occurring within fishing polygons mapped by the skippers.
Further information should be sought on the impact of biological removal of target and non-target
species on the several biotopes for which this pressure was assessed as ‘low vulnerability’, to
determine whether the removal of brown shrimp, at the levels taking place in The Wash, may be
having an impact on the composition of the biological communities of these biotopes or not. Due to
the removal of some of the brown shrimp population through fishing, the characterising species of
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the biotopes will still be present, but potentially at higher abundances due to reduced predation from
the brown shrimp. A summary is provided in Table 35.
Table 34.

Summary of sensitivity, exposure and vulnerability

Biotope

Impact Pathway

Sensitivity

Exposure

Vulnerability

Sublittoral coarse
sediment

Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species
Surface abrasion
Shallow disturbance
Removal of target species

Not sensitive
Not sensitive
Not sensitive
Not Sensitive
Low
Low
Not sensitive
Not sensitive
Not sensitive
Not Sensitive
Low
Low
Not Sensitive
Low
Not sensitive
Not Sensitive
Low
Low
Not Sensitive
Low
Low
Not Sensitive
Low
Not sensitive
Not Sensitive
Low
Low
Not Sensitive
Low
Not sensitive
Not Sensitive
Low
Low
Medium
Medium
Medium
Medium
Medium
Low

Moderate
Low
Low
Moderate
Low
Low
High
Low
Moderate
High
Low
Moderate
Moderate
Low
Low
High
Low
Moderate
High
Low
Moderate
Very high
Moderate
High
High
Low
Moderate
High
Low
Moderate
High
Low
Moderate
Low
Low
Low
Moderate
Low
Low

Not vulnerable
Not vulnerable
Not vulnerable
Not vulnerable
Not vulnerable
Not vulnerable
Not vulnerable
Not vulnerable
Not vulnerable
Not vulnerable
Not vulnerable
Low
Not vulnerable
Not vulnerable
Not vulnerable
Not vulnerable
Not vulnerable
Low
Not vulnerable
Not vulnerable
Low
Not vulnerable
Low
Not vulnerable
Not vulnerable
Not vulnerable
Low
Not vulnerable
Not vulnerable
Low
Not vulnerable
Not vulnerable
Low
Low
Low
Low
Moderate
Low
Not vulnerable

SS.SCS.ICS.Slan

Sublittoral sand

SS.SSa.IFiSa.NcirBat

Sublittoral muddy sand

SS.SSa.IMuSa.EcorEns

SS.SSa.CMuSa.AalbNuc

Sublittoral mud

SS.SMu.ISaMu.MysAbr

Sublittoral mixed
sediments
SS.SMx.CMx.MysThyMx

SS.SMx.CMx.FluHyd

Sublittoral biogenic reefs
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Summary of impacts

Feature/Sub-Feature(s)

Subtidal sandbanks:
Gravel and sand
communities
[Biotopes:
Sublittoral coarse
sediment
SS.SCS.ICS.Slan
Sublittoral sand
SS.SSa.IFiSa.NcirBat
Sublittoral mixed
sediments
SS.SMx.CMx.MysThyMx]

Conservation
Objective

Maintain

Potential
Pressure
(Such as
Abrasion,
Disturbance)
Exerted by Beam
Trawling
Physical damage –
surface abrasion
(from ground
rope of trawls)

Potential changes to
physical structure,
diversity, community
structure and typical
species representative
of the habitat

Physical damage – Potential changes to
shallow
physical structure,
disturbance
diversity, community
structure and typical
species representative
of the habitat

Biological
disturbance from
the selective
extraction of
species
Subtidal sandbanks:
Muddy sand
communities
[Biotopes:
Sublittoral muddy sand
SS.SSa.IMuSa.EcorEns
SS.SSa.CMuSa.AalbNuc

Potential Ecological
Impacts of Pressure
Exerted by the
Activity/Activities on
the Feature

Maintain
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Potential changes to
physical structure,
diversity, community
structure and typical
species representative
of the habitat
Physical damage – Potential changes to
surface abrasion
physical structure,
diversity, community
structure and typical
species representative
of the habitat

Sensitivity

Level of
Exposure of
Feature to
Pressure

Vulnerability
Assessment

Mitigation Measures

Characterising
biotopes are not
sensitive to surface
abrasion. Species are
often infaunal. They are
characteristic of high
energy, wave-disturbed
environments, and
species have high
recovery rates.
Characterising
biotopes have no to
low sensitivity to
shallow disturbance.
The habitat types will
not be affected,
furrows will be rapidly
infilled, and species
have high recovery
rates.
Sensitivity ranges from
not sensitive to low.

Exposure ranges
from moderate
to high.

Not vulnerable

Not required as not vulnerable.

Exposure is low.

Not vulnerable.

Not required as not vulnerable.

Exposure ranges
from low to
moderate.

Not vulnerable
to low
vulnerability.

Not likely to be required as mostly not vulnerable. In
relation to low vulnerability, further information
could be sought on whether current levels of
extraction may be causing a negative impact or not.

Characterising
biotopes are not
sensitive to surface
abrasion. The habitat
types will not be
affected, furrows will
be rapidly infilled, and

Exposure ranges
from moderate
to very high.

Not vulnerable
due to being
not sensitive to
the pressure.

Not required as not vulnerable.
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Feature/Sub-Feature(s)

Conservation
Objective

Sublittoral mud
SS.SMu.ISaMu.MysAbr]

Potential
Pressure
(Such as
Abrasion,
Disturbance)
Exerted by Beam
Trawling

National Federation of Fishermen’s Organisations

Potential Ecological
Impacts of Pressure
Exerted by the
Activity/Activities on
the Feature

Physical damage – Potential changes to
shallow
physical structure,
disturbance
diversity, community
structure and typical
species representative
of the habitat

Biological
disturbance from
the selective
extraction of
species
Large shallow inlets and
bays:
Subtidal boulder and
cobble communities
[Biotopes:
SS.SMx.CMx.FluHyd]

Maintain

Potential changes to
physical structure,
diversity, community
structure and typical
species representative
of the habitat
Physical damage – Potential changes to
surface abrasion
physical structure,
diversity, community
structure and typical
species representative
of the habitat
Physical damage – Potential changes to
shallow
physical structure,
disturbance
diversity, community
structure and typical
species representative
of the habitat
Biological
disturbance from
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Potential changes to
physical structure,

Sensitivity

species are infaunal.
Characterising
biotopes are not
sensitive to shallow
disturbance. Furrows
will be rapidly infilled
and species have high
recovery rates.

Not sensitive to low
sensitivity

Characterising biotope
assessed has medium
sensitivity, due to
epifaunal species
potentially being
affected by surface
abrasion.
Characterising biotope
assessed has medium
sensitivity, due to
epifaunal species
potentially being
affected by shallow
disturbance.
Medium sensitivity

Level of
Exposure of
Feature to
Pressure

Vulnerability
Assessment

Exposure ranges
from low to
moderate.

Mitigation Measures

Not vulnerable
to low
vulnerability (for
sublittoral mud).
The latter has
an apparently
moderate level
of exposure, but
this is mainly
due to it
occurring over a
small area.
Exposure ranges Not vulnerable
from low to high. to low
vulnerability

Not required since most biotopes are not
vulnerable. Sublittoral mud, assessed over the extent
of the broadscale habitat, is not vulnerable.

Exposure is low

Low
vulnerability.

Not required since the biotope occurs over a very
small area, away from key shrimp trawling grounds,
and does not appear be impacted by shrimp fishing.

Exposure is low

Low
vulnerability

Exposure is low

Low
vulnerability.

In relation to low vulnerability, further information
could be sought on whether current levels of
extraction may be causing a negative impact or not.
Not required in other biotopes which are not
vulnerable.
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Feature/Sub-Feature(s)

Conservation
Objective

Large shallow inlets and Maintain
bays:
Subtidal mixed sediment
communities
[Biotopes:
Sublittoral biogenic
reefs]

Potential
Pressure
(Such as
Abrasion,
Disturbance)
Exerted by Beam
Trawling
the selective
extraction of
species
Physical damage –
surface abrasion

Physical damage –
shallow
disturbance

Biological
disturbance from
the selective
extraction of
species
Intertidal mudflats and
sandflats:
Sand and gravel
communities

Maintain

Intertidal mudflats and
sandflats:
Muddy sand

Maintain
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Potential Ecological
Impacts of Pressure
Exerted by the
Activity/Activities on
the Feature
diversity, community
structure and typical
species representative
of the habitat
Potential changes to
physical structure,
diversity, community
structure and typical
species representative
of the habitat
Potential changes to
physical structure,
diversity, community
structure and typical
species representative
of the habitat
Potential changes to
physical structure,
diversity, community
structure and typical
species representative
of the habitat
Potential changes to
physical structure,
diversity, community
structure and typical
species representative
of the habitat

Physical damage –
surface abrasion
Physical damage –
shallow
disturbance
Biological
disturbance from
the selective
extraction of
species
Physical damage – Potential changes to
surface abrasion
physical structure,
Physical damage – diversity, community

Level of
Exposure of
Feature to
Pressure

Vulnerability
Assessment

Mitigation Measures

Characterising
Exposure is
biotopes have medium moderate
sensitivity to surface
abrasion.

Moderate
vulnerability.

Not required as this interaction has been addressed
by Eastern IFCA management measures.

Sensitivity is medium

Exposure is low.

Low
vulnerability.

Not required as this interaction has been addressed
by Eastern IFCA management measures.

Sensitivity is low.

Exposure is low.

Not vulnerable.

Not required as not vulnerable.

Sensitivity

Scoped out on the basis of no/minimal exposure.

Scoped out on the basis of no/minimal exposure.
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Feature/Sub-Feature(s)

Conservation
Objective

communities

Intertidal mudflats and
sandflats:
Mud communities

Maintain
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Potential
Pressure
(Such as
Abrasion,
Disturbance)
Exerted by Beam
Trawling
shallow
disturbance
Biological
disturbance from
the selective
extraction of
species
Physical damage –
surface abrasion
Physical damage –
shallow
disturbance
Biological
disturbance from
the selective
extraction of
species

National Federation of Fishermen’s Organisations

Potential Ecological
Impacts of Pressure
Exerted by the
Activity/Activities on
the Feature

Sensitivity

Level of
Exposure of
Feature to
Pressure

Vulnerability
Assessment

Mitigation Measures

structure and typical
species representative
of the habitat

Potential changes to
physical structure,
diversity, community
structure and typical
species representative
of the habitat

Scoped out on the basis of no/minimal exposure.
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Conclusion

There are two potential pressure categories which may cause deterioration of the sandbanks features
as a result of shrimp beam trawling within the Wash and North Norfolk Coast SAC. These pressures
are:



Physical damage and disturbance through abrasion (surface abrasion and shallow
disturbance); and
Biological disturbance through the selective extraction of species.

The intertidal mudflats and sandflats feature (and hence the intertidal habitats and biotopes) has been
scoped out of the assessment because, based on the VMS data, less than 3% of the pings were on
these areas and it is apparent that some or all of these pings were from vessels coming into and out
of port. The level of exposure is therefore very low and effects not significant.
Based on existing evidence, biological traits and expert opinion (ABPmer, 2013) the sensitivity of the
features to the pressures from shrimp beam trawling has been assessed. The pressures from shrimp
beam trawling (such as the depth of penetration, and levels of bycatch) have been based on existing
evidence and modelling of the physical impacts of the individual gear components, based on the size,
weight and towing speeds used by shrimp trawlers in The Wash.
Subtidal sand habitats such as those associated with the gravel and sand communities sub-feature are
regularly disturbed, with biotopes characteristic of wave-exposed conditions and characterising
species adapted to high levels of disturbance. Therefore they are tolerant of disturbance and able to
recover rapidly from physical damage caused by abrasion. As such, the habitats and biotopes
associated with the ‘gravel and sand communities’ sub-feature are assessed as being not sensitive to
surface abrasion and shallow disturbance. The habitats and biotopes associated with the muddy sand
communities sub-feature are also assessed as not sensitive to surface abrasion and to have low
sensitivity to shallow disturbance. For subtidal mixed sediment communities (including sublittoral
biogenic reefs) (associated with the large shallow inlets and bays feature), they are assessed as not
sensitive to medium sensitivity to surface abrasion, and low to medium sensitivity to shallow
disturbance. Sensitivity to the removal of target and non-target species ranges from not sensitive to
low sensitivity across most habitats and biotopes present.
Natural disturbance modelling been carried out to consider the proportion of time, and the number of
days in a year, that sediments are mobile, and that mobile bedforms of 2.5 cm height are present in
the site. This indicates that even within the deeper parts of The Wash, where there is less natural
disturbance, and where the majority of shrimp fishing takes place, surface sediments are mobile for
10–30 of the time.
Exposure levels to beam trawling are between low and very high for the sublittoral habitats and
biotopes. The level of exposure for each habitat and biotope is based on estimates from a number of
sources using available data, supplemented with information on gear configuration, fishing behaviour,
fishing areas and intensity through interviews with skippers. Data from VMS records show that
between 2009 and 2013 on average, the swept area by the over-15m vessels was equivalent to 41% of
the area of the SAC area, and 55% of the sublittoral habitats and biotopes (annual average). However,
the actual footprint of the fishing activity, based on VMS footprint polygons was 236 km² (30% of the
subittoral habitat area), with 34 km² from the higher impact beam shoes and 202 km² from the lower
impact ground gear.
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Analysis of the frequency of impact from VMS data indicates that large parts of the site are fished at
very low levels, other areas may be trawled three times per year, and there are small areas where
fishing activity is more concentrated (subtidal areas and channels in The Wash), where the analysis
indicates up to 24 trawl passes of a 16 m-wide trawl take place per year within a 250 m by 250 m area,
indicating an individual area would be expected to be impacted 1.5 times per year or less, with the
probability of the highest-impacting gear components (beam shoes, representing 7% of the gear
footprint) impacting the same area correspondingly lower.
Exposure from under-15m vessels has been assessed based on information from interviews and
mapping exercises with skippers, scaled up to reflect the whole fleet. This indicates that the overall
swept area by the under-15m vessels is 675 km² per year, with 34 km² per year from the beam shoes
and the remainder from the ground rope.
Based on the assessments of sensitivity and exposure of each habitat and biotope, in relation to the
pressures exerted by individual gear components, it is assessed that only one biotope has a moderate
vulnerability to shrimp beam trawling impacts, sublittoral biogenic reefs in relation to surface
abrasion, however this has been addressed by management measures introduced by the IFCA to
address this ‘red risk’ interaction.
The pressures and biotopes for which the assessments have indicated ‘low vulnerability’ are:






Removal of target and non-target species for:
N. cirrosa and Bathyporeia in infralittoral fine sand;
Echinocardium cordatum and Ensis spp. in lower shore and shallow sublittoral slightly
muddy fine sand;
A. alba and N. nitidosa in circalittoral muddy sand or slightly mixed sediment;
Mysella bidentata and Abra spp. in infralittoral sandy mud;
Sublittoral mixed sediments;
Mysella bidentata and Thyasira spp. in circalittoral muddy mixed sediment;
Shallow disturbance for sublittoral mud;
Shallow disturbance for sublittoral biogenic reefs;
Surface abrasion, shallow disturbance and removal of target and non-target species for Flustra
foliacea and Hydrallmania falcata on tide-swept circalittoral mixed sediment.

Removal of target and non-target species will reduce predation pressure on the characterising species
and may have some effect on composition and abundance of such species, however, it is arguable as
to whether this constitutes an adverse change in relation to the conservation objectives, as typical
species will be present and potentially at relatively higher abundance. The low vulnerability of shallow
disturbance on sublittoral mud is an artefact of the small area over which this habitat is classified at
EUNIS level 3. When considered across the extent of the broadscale habitat, there is no vulnerability.
Shallow disturbance on sublittoral biogenic reefs has been addressed by management measures
introduced by the IFCA to address this ‘red risk’ interaction.
The significance of the effect will depend on the baseline against which achievement of the
conservation objectives is assessed and whether this baseline takes account of existing fishing levels.
For ‘low’ impacts, managers and Competent Authorities will need to decide whether these constitute
an AEOI, particularly where these areas are subject to more frequent natural disturbance. The
apparent vulnerability of Flustra foliacea and Hydrallmania falcata on tide-swept circalittoral mixed
sediment is likely to be related to the very small area of this biotope in the site, leading to an
assessment of higher exposure than is actually the case. Additionally for sublittoral sand and
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sublittoral mud, the actual exposure across the whole broadscale habitat (taking into account the
relevant biotopes), will also be less.
The assessments of vulnerability should be considered in relation to the conservation objective of the
site (see Section 2.3) which is to ‘maintain’. This indicates that the sandbank feature is in favourable
condition, given the existing levels of fishing activity in the site.
If it is considered that the low vulnerability pathways need to be addressed, vulnerability could be
reduced through the implementation of mitigation options. Mitigation options include:




Do nothing;
Reduce/limit pressure; and/or
Remove/avoid pressure.

Options for reducing physical damage include reducing the depth of penetration of the beam shoes,
for example by using the ‘SeeWing’ design hydrodynamic wing in place of the beam with beam shoes
(which is planned to be trialled in The Wash fishery) or by increasing the footprint area of the beam
shoes, which will spread the weight across a larger area and reduce the level of penetration into the
sediment. The impact of the removal of target species on the ecosystem could be addressed by
implementing harvest control rules with the agreement of the industry, to ensure that the levels of
extraction of brown shrimp are at a sustainable level.
There are a number of uncertainties in the data used for the assessment. These are explored in
Table 36.
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Summary of available evidence and gaps

Issue
Fishing area and
intensity for over-15m
vessels

Availability of
Data and Information
ICES rectangle landings
data
Sightings data

VMS data

Gaps In Evidence

Confidence in Assessment

Recommendations

Very coarse resolution. From the ICES rectangles it is not
possible to identify what data is from within the SAC boundary
and what data is from outside.
Sightings data provide information on vessels that have been
seen in the area, but they are dependent on the frequency of
surveillance, and are not comprehensive.
VMS pings are sent out every two hours, therefore they do not
capture all activity. Identification of ‘fishing’ activity is based on a
speed rule and this may result in the misclassification of pings.
Fishing gear is unknown for 24% of the assessed pings.

Medium – High

The method used by MMO to link
VMS and logbook data should be
based on the vessel and dates of
fishing trips rather than the vessel,
date and ICES rectangle, to
improve the identification of gear
type used. When vessels are on
guardship duty, there should be an
option to report this to the MMO
for inclusion in their databases, so
that gear type (or non-fishing
activity) can be accurately
identified.

VMS ping data provide a reasonable
picture of the distribution of fishing
effort. Assumptions were made
whereby it was assumed that any
VMS ping with unknown gear type
was beam trawling.

Estimates of swept area have been improved through the use of
information on towing speed (from VMS and from interviews
with skippers) and gear configuration (from interviews with
skippers).

Fishing area and
intensity for under15m vessels

ICES rectangle landings
data — provide
comprehensive landings
data for UK vessels

Estimates of actual footprint have been improved through the
analysis of VMS tracks between pings, buffered to reflect width
of individual gear components.
Data are not at a sufficient resolution to assess the fishing
impact on particular interest features or habitats, or even within
the site.
Data are for UK vessels only; non-UK vessels are not included,
but are not a concern for this site.

Sightings data

MCZ Fisheries Model —
provides information on
fishing patterns for
under-15m vessels to a
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There is no VMS information for vessels under 15m in length.
VMS has been in place for 12–15m vessels since 2013, but MMO
have not yet released these data. Spatial patterns of fishing
intensity for vessels under 12m will still remain unknown.
Sightings data provide information on vessels that have been
seen in the area, but they are dependent on the frequency of
surveillance, and are not comprehensive.
Not at a sufficient resolution to be able to analyse clearly the
fishing impact on particular interest features or habitats.
Information on fishing areas were collected in 2008–2010 and
may not reflect current fishing patterns or intensity. Confidence

Medium–High
Information from interviews and
mapping exercises with under-15m
vessels’ skippers has provided new
information on spatial patterns and
intensity of fishing activity.
Interviews with under-15m
fishermen explored gear
configurations, fishing behaviour
(tow speed, number of tows per day,
pattern of fishing throughout the
year) and spatial mapping of fishing
areas.

Further interviews could be carried
out to incorporate information
from the under-15m vessel
skippers that were not interviewed.
The results of the assessment could
be ground-truthed with the
fishermen to discuss which parts of
the indicated polygons they fish in,
in relation to the biotope map of
the site.

The scaling factor to uprate the
estimates to cover the whole under-
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Issue

Gear type and
operation

Availability of
Data and Information
resolution of 1/200th of
an ICES rectangle.
Interviews with under15m fishermen

VMS data
ICES rectangle landings
data
Publically-available
literature
Interviews with
fishermen

Habitat data

Impacts of gears and
sensitivity of habitats
and communities

Habitat map (derived
from MESH

Peer-reviewed and grey
literature on the impacts
of fishing — large
quantities of information
and studies have been
carried out.
A good assessment tool
for the impact of fishing
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Gaps In Evidence

Confidence in Assessment

in the data is dependent on the participation rate of fishermen in
the MCZ process.
Comprehensive survey was not carried out, but an estimated 1/3
of under-15m fishermen were interviewed. Estimates were
therefore scaled up by a factor of 1.64 (based on average
number of fishing days by under-15m vessels from processors’
landings data, compared to number of fishing days mapped in
the site from interviews), to take into account activity by
fishermen that were not interviewed.

15m fleet was informed by
comprehensive landings data from
the two shrimp processors in The
Wash. This allowed an average
number of days fishing per year to
be calculated for under-15m vessels.

The analysis of swept area by biotope applied the swept area for
each fisherman in each mapped polygon pro-rata to the
biotopes that occur within that polygon. This may not reflect the
actual areas fished as they may preferentially target one biotope
over another.
In the EU gear codes, all beam trawls are identified as TBB. The
specific type of beam trawl is not known, for example, shrimp,
pulse trawling, use of tickler chains etc. The size of the beam
trawls are unknown. Different trawling techniques will have
differing impacts on the habitats and associated species.

A comprehensive survey was not carried out with the fishermen;
only a proportion (about 1/3) of skippers were interviewed.

Not all biotopes listed in the conservation advice (English
Nature, 2000) are present in the site according to the habitat
data. Changes in habitat classification schemes mean that not all
biotopes can be linked to the equivalent EUNIS habitats at a
similar level of detail.
Lack of long-term in-situ studies looking at the long-term
impacts of fishing.
Shrimp beam trawls are lighter and so will not have such an
impact as heavier beam trawls. In addition no chains are used for
this method.
Although the short-term effects of fishing may be well known,
the long-term efforts are not. It may be more important to

Recommendations

High
The size of the beam trawl will affect
the area exposed to fishing.
Interviews with fishermen provided
valuable information on the size,
configuration and operation of gears
that allowed estimates of swept
areas to be improved, and fed in to
the modelling of physical impacts of
the gears.
Medium
Habitat maps are detailed; some
biotopes can be identified, but
others are not present.
Medium
There is a good understanding of
the short-term effects of beam
trawling and studies are emerging
which are looking at the long-term
effects.

There is a need to update and
confirm the presence of biotopes
within the site, and the subfeatures of the site.
Further research into actual
impacts of the gears in use in the
site.

Modelling of sediment resuspension
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Issue

Significance of
biological extraction
of target species

Levels of natural
disturbance at the site

Conservation
objectives and
designated
features/sub-features

Availability of
Data and Information
and aquaculture on
benthic habitats has
been developed by
ABPmer (2013).

Modelling of gear
impacts
Information on brown
shrimp landings.
Information on
population structure,
abundance of brown
shrimp in the Wash.
Information on levels of
bycatch.
Natural disturbance
modelling

Original site selection
documents
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Gaps In Evidence

Confidence in Assessment

understand long term tolerance and recovery rates as these are
instrumental to understanding a features vulnerability to a
pressure and so, the overall long-term condition.

and penetration of individual gear
components provides gear-specific
pressure levels for the under-15m
gear.

Not all habitats are included within the key literature resources
such as ABPmer (2013). In addition not all the biotopes listed
within the regulation 33 advice are present within the data layers
used for the analysis of the VMS pings and subsequent swept
area calculations.
Modelling of gear impacts has provided specific pressure levels
for the under-15m gears, but empirical evidence is lacking.
Assessment of proportion of annual brown shrimp production
which is harvested.
Site specific information on the functional role of brown shrimp
in food webs.
Assessment of levels and types of bycatch specific to The Wash
fishery.
Lack of information of sediment grain size in areas of the site,
which affects the assessment of mobility.

The original site selection document and Regulation 33 advice
are now very dated (2010). It is understood that Natural England
are updating their advice on this site, which may include
adjustment of the designated sub-features and biotopes, but
this information was not available

Medium – High
There is good information on brown
shrimp landings, and of bycatch
levels from Dutch and German
brown shrimp fisheries from recent
monitoring programmes under the
EU Data Collection Framework.
Medium
Natural disturbance modelling
provides a good indication of the
frequency of disturbance of the top
layers of sediment at the site.
However, fishing gears will cause
some impacts (penetration, causing
crushing of organisms) that differ
from the effects of natural
disturbance (this has been assessed).
Medium
The assessment was based on the
habitats and biotopes present in the
habitat data provided by Natural
England.

Recommendations

Further studies on level and
composition of bycatch in The
Wash fishery.

Update and release of conservation
advice.
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In-combination Assessment

The Habitat Regulations require that, in determining whether a plan or project is likely to have a
significant effect on a European site, its effects should be considered both alone and in-combination
with other plans or projects. Therefore, to inform such an in-combination assessment for this
assessment of shrimp beam trawling in The Wash and North Norfolk Coast SAC, a review of existing
and relevant plans and projects that may potentially affect the same interest features of the European
site has been undertaken.
A list of the relevant projects and plans within the vicinity of the SAC is listed below and shown on
Figure 9.1 and in Table 37.









Fishing activity (otter trawling);
Fishing activity (cockle and mussel dredging);
Inner Dowsing offshore wind farm (OWF);
Race Bank OWF;
Sheringham Shoal OWF;
Aggregate licence and lease areas;
Hydrocarbon Fields; and
Cables.

In-combination effects could occur to the interest features as a result of any of the plans and projects
listed above in addition to the physical damage and disturbance and biological disturbance already
identified. This is considered in Table 37.
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Figure 9.1
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The Wash and North Norfolk Coast SAC in-combination activities
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Plans or projects with potential in-combination effects at the site

Plan or Project
Fishing activity (otter trawling)

Fishing activity (cockle and mussel
dredging)

Offshore wind farms:
Inner Dowsing, Race Bank; and
Sheringham Shoal

Aggregate extraction

Hydrocarbon fields
Cables

ABPmer, December 2015, R.2551B

In-combination Effect Pathway
Bottom otter trawling can also cause abrasion and physical
damage of the seabed so there is the potential for incombination effects as a result of this pathway. However, the
number of VMS pings from otter trawls is minimal (less than
1% of pings), therefore there is a low likelihood of any incombination effect.
Dredging for cockles and mussels disturbs sediments and can
cause physical damage and disturbance of the fauna.
However, the spatial location of cockle and mussel beds is in
shallower intertidal areas, and does not overlap with the
shrimp fishing areas. There is therefore no potential for an incombination effect.
There is no overlap with the footprint of the actual turbines
and the SAC, however a power cable from the Inner Dowsing
OWF does enter the SAC from the northern boundary towards
the Nene outfall cut on the coast. Therefore there is potential
for in-combination effects as a result of physical disturbance
from penetration associated with cable burial. Natural England
has assessed the habitat as having a moderate vulnerability to
this pressure. During years in which cable installation took
place, there would have been higher levels of disturbance,
which will now have reduced and recovery occurred. There is
likely to be some ongoing disturbance from cable
maintenance, but this will be at a small scale. It is therefore
assessed that there is no potential for significant incombination effects.
Physical damage and disturbance to habitats and associated
fauna. However there is no spatial overlap with the SAC and
so no potential for in-combination effects.
No spatial overlap and so no potential for in-combination
effects.
There is no mention within the formal advice under
Regulation 35(3) of the Conservation of Habitats and Species
Regulations 2010 from English Nature (2000) of cables within
the site having potential to cause deterioration or disturbance
to the subtidal sandbanks. Any effects associated with cables
are likely to be localised and temporary.
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Integrity Test

Based on current evidence it is possible to conclude that shrimp beam trawling may be causing an
AEOI of the sublittoral biogenic reefs (Sabellaria), but mitigation measures are likely to be
implemented for this habitat.
There is uncertainty whether there will be an AEOI from removal of target and non-target species.
There is also uncertainty whether abrasion and shallow disturbance will cause an AEOI on habitats and
biotopes assessed as having low vulnerability to this pressure. It is likely that, due to the small area of
these habitats and biotopes in the site, exposure has been over-estimated, and therefore this reduces
the likelihood of an AEOI. Additionally, disturbance from fishing activity is low relative to natural
disturbance in the site and the faunal assemblage is already adapted to the levels of natural
disturbance. Mitigation options are outlined in Table 35.
There are some caveats to this conclusion:



Lack of detail of the baseline;
Insufficient understanding of the proportion of brown shrimp production that is harvested.

Confidence in the assessment and a list of key issues and gaps in evidence are summarised in
Table 36. This provides an overview of what information and data are missing. Gaps in knowledge
reduce the confidence in the conclusions of the assessment.
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10 Abbreviations
AA
ABPmer
AEOI
cSAC
Cefas
CFR
EMS
EU
EUNIS
HRA
ICES
IFCA
JNCC
LSE
MarLIN
MCZ
MESH
MLS
MMO
MPA
NAEOI
OSPAR
OTB
OWF
SAC
SCI
spp.
UK
UKFIM
VMS

Appropriate Assessment
ABP Marine Environmental Research Ltd
Adverse effect on integrity
Candidate Special Area of Conservation
Centre for Fisheries, Environment and Aquaculture Science
Community Fleet Register
European Marine Site
European Union
European Nature Information System
Habitats Regulations Assessment
International Commission for the Exploration of the Sea
Inshore Fisheries and Conservation Authority
Joint Nature Conservation Committee
Likely Significant Effect
The Marine Life Information Network
Marine Conservation Zone
Mapping European Seabed Habitats
Margate and Long Sands
Marine Management Organisation
Marine Protected Area
No Adverse Effect on Integrity
Oslo-Paris Convention
Bottom otter trawl
Offshore Wind Farm
Special Area of Conservation
Site of Community Importance
Species
United Kingdom
Fishermen’s Information Mapping Project
Vessel Monitoring System

Cardinal points/directions are used unless otherwise stated.
SI units are used unless otherwise stated.
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Favourable Condition Table for Relevant Features in WNNC SAC

Table A.1
Feature

Favourable condition table for relevant features in WNNC SAC
Sub-feature

Attribute

Measure

Target

Comments

Extent

Area (ha) of the large
shallow inlet and bay,
measured once during the
reporting cycle.

No decrease in extent from an established
baseline, subject to natural change.

Water density

Regular measurement of
water temperature and
salinity in the subtidal
periodically throughout the
reporting cycle.

Average temperature/ salinity should not
deviate significantly from an established
baseline, subject to natural change.

Nutrient status

Average phytoplankton
concentration in summer
measured annually.

No significant increase in phytoplankton
concentration from an established
baseline, subject to natural change.

Subtidal boulder and
cobble communities

Extent and
distribution of
characteristic
biotopes (listed in
Appendix II)

Extent and distribution of
biotopes, measured once
during the reporting cycle.

Extent and distribution of biotopes should
not deviate significantly from an
established baseline, subject to natural
change.

Subtidal mixed
sediment
communities

Extent and
distribution of
characteristic
biotopes (listed in
Appendix II)

Extent and distribution of
biotopes, measured once
during the reporting cycle.

Extent and distribution of biotopes should
not deviate significantly from an
established baseline, subject to natural
change.

Extent is an attribute on which reporting is
required by the Habitats Directive. The extent of
the large shallow inlet and bay will not change
significantly over time unless due to some
human activity but nevertheless needs to be
measured periodically.
Temperature and salinity are characteristic of
the overall hydrography of the area. Changes in
temperature and salinity influences the
presence and distribution of species (along with
recruitment processes and spawning behaviour)
including those at the edge of their
geographical ranges and non-natives.
Nutrient enrichment stimulating excessive
growth of phytoplankton is a common factor
contributing to a reduction in water clarity.
Single-species dominated phytoplankton
blooms can also have harmful effects on
shellfish and phytoplankton blooms have been
recorded from the Wash.
The extent and distribution of the biotopes
listed under this sub-feature in Appendix II, is
an important structural aspect of the site.
Changes in extent and distribution may indicate
long term changes in the physical conditions at
the site.
The extent and distribution of the biotopes
listed under this sub-feature in Appendix II, is
an important structural aspect of the site.
Changes in extent and distribution may indicate
long term changes in the physical conditions at
the site.

Large shallow inlet
and bay
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Attribute

Measure

Target

Comments

Species composition
of characteristic
biotopes
CMX.SspiMx;
CMX.ModMx.

Presence and abundance of
composite species of each
biotope, measured in
summer, once during the
reporting cycle.

Presence and abundance of composite
species of each biotope should not
deviate significantly from an established
baseline, subject to natural change.

Extent

Area (ha) of the subtidal
sandbanks measured
periodically (frequency to
be determined).

No decrease in extent from an established
baseline, subject to natural change.

Sediment character

Particle size analysis (PSA).
Parameters include
percentage
sand/silt/gravel, mean and
median grain size, and
sorting coefficient, used to
characterise sediment type.
Sediment character to be
measured during summer
once during reporting
cycle.
Depth distribution of
sandbanks from selected
sites, measured periodically
(frequency to be
determined).

Average PSA parameters should not
deviate significantly from an established
baseline, subject to natural change.

The presence and abundance of characterising
species gives an indication of the quality of
Sabellaria spinulosa reefs and gravels and the
Modiolus beds. Change in composition may
indicate cyclic change/trend in the subtidal
mixed sediment communities. Change in
composition may also indicate changes in
hydrography, salinity and or siltation
Extent of the feature is a reporting requirement
of the Habitats Directive. Monitoring will need
to take account of the dynamic nature of the
feature but reduction in extent may indicate
long term changes in the physical conditions
influencing the feature.
Sediment character defined by PSA is key to the
structure of the feature, and reflects all of the
physical processes acting on it. Particle size
composition varies across the feature and can
be used to indicate spatial distribution of
sediment types, thus reflecting the stability of
the feature and the processes supporting it.

Topography

Depth should not deviate significantly
from an established baseline, subject to
natural change.

Gravel and sand
communities

Distribution and
extent of
characteristic range
of biotopes (listed in
Appendix II)

Distribution and extent of
biotopes, measured by
extent, once during the
reporting cycle.

Distribution and extent of characteristic
biotopes should not deviate significantly
from an established baseline, subject to
natural change.

Muddy sand
communities

Distribution and
extent of
characteristic

Distribution and extent
of characteristic biotopes,
measured once during the

Distribution and extent of characteristic
biotopes should not deviate significantly
from an established baseline, subject to
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Depth and distribution of the sandbanks
reflects the energy conditions and stability of
the sediment, which is key to the structure of
the feature. Depth of the feature is a major
influence on the distribution of communities
throughout.
The distribution and extent of the biotopes
listed under this sub-feature in Appendix II, is
an important structural aspect of the site.
Changes in extent and distribution may indicate
long term changes in the physical conditions at
the site.
The distribution of the biotopes listed under
this sub-feature in Appendix II, is an important
structural aspect of the site. Changes in extent
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Intertidal mudflats
and sandflats
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Attribute

Measure

Target

Comments

biotopes (listed in
Appendix II)
Species composition
of characteristic
biotopes
IMS.EcorEns;
CMS.AbrNuc Cor

reporting cycle.

natural change

Presence and abundance of
composite species of each
biotope measured once
during the reporting cycle.

Presence and abundance of composite
species should not deviate significantly
from an established baseline, subject to
natural change.

Extent

Area (ha) measured once
during the reporting cycle.

No decrease in extent of intertidal mud
and sandflats from an established
baseline, subject to natural change.

Sediment character

Average PSA parameters should not
deviate significantly from the baseline,
subject to natural change.

Sediment character
(cont’d)

1. Particle size analysis
(PSA). Parameters include
percentage
sand/silt/gravel, mean and
median grain size, and
sorting coefficient, used to
characterise sediment type.
Measured in summer once
during reporting cycle.
2. Sediment penetrability degree of sinking.

and distribution may indicate long term
changes in the physical conditions at the site.
Species composition is an important contributor
to the structure of the biotopes within the subfeature. The presence and abundance of
characterising species gives an indication of the
quality of the biotopes and change in
composition may indicate cyclic change or
trends in subtidal sandbank communities.
Extent is an attribute on which reporting is
required by the Habitats Directive. Loss of
intertidal mud communities is likely to be
detrimental to the structure of the feature, e.g.
associated with a change in sediment budget or
geomorphological regime, and may indicate
long term changes in the physical conditions of
the feature.
Sediment character defined by particle size
analysis is key to the structure of the feature,
and reflects all of the physical processes acting
on it. Particle size composition varies across the
feature and can be used to indicate spatial
distribution of sediment types thus reflecting
the stability of the feature and the processes
supporting it.

3. Organic content %
organic carbon from
sediment sample
measured

Average organic carbon
content should not deviate
significantly from an
established baseline,

Organic content critically influences the
infaunal community and can cause
deoxygenation of the feature which can
be detrimental to the biota. However, a

Average measure should not deviate
significantly from an established baseline,
subject to natural change.

Penetrability is an indicator of sediment
stability, degree of compaction indicates the
shear strength of the sediment and thus the
susceptibility of that sediment type to erosion.
Compaction of the sediment influences the
biological community within the sediment.
Penetrability of sediments is determined by a
combination of grain size and water content,
which may provide a surrogate index of the
penetrability of the sediments.
3. Organic content organic carbon from
sediment sample measured periodically
(frequency to be determined).
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Sand and gravel
communities
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Attribute

Measure

Target

periodically
(frequency to be
determined).

subject to natural change.

4. Oxidation reduction potential.
Depth of black
anoxic layer.
Measured
periodically
(frequency to be
determined).
Topography

Average black layer depth
should not deviate
significantly from an
established baseline,
subject to natural change.

balance needs to be struck as organic
content provides a measure of the
material available to detritivores. A
reduction in organic content could lead to
a reduction in detritivores, with
subsequent knock-on effects through the
food chain.
Degree of oxidation / reduction, reflecting
oxygen availability within the sediment,
critically influences the infaunal
community and the mobility of chemical
compounds. It is an indicator of the
structure of the feature.

Tidal elevation and shore
slope, measured
periodically (frequency to
be determined).

Shore profile measurements should not
deviate significantly from an established
baseline, subject to natural change.

Nutrient enrichment
- macroalgal mats

Extent and seasonal
abundance of macroalgal
mats, measured
periodically (frequency to
be determined).

Average extent of macroalgae mats
should not increase from an established
baseline, subject to natural change.

Distribution and
extent of
characteristic
biotopes (listed in
Appendix II)

Distribution and extent of
characteristic biotopes,
measured in the autumn,
once during the reporting
cycle.

Distribution and extent of characteristic
biotopes should not deviate significantly
from an established baseline, subject to
natural change.

Comments

4. Oxidation - reduction potential. Depth of
black anoxic layer.
Measured periodically (frequency to be
determined).

In the intertidal, topography reflects the energy
conditions and stability of the sediment, which
is key to the structure of the feature.
Topography is a major influence on the
distribution of communities throughout the
feature. Measuring topography may also
indicate the position of channels through the
feature, which is another important indicator of
the processes influencing the feature.
Nutrient status is a key functional factor that
influences biota associated with sediments
including infauna as well as plants/algae at the
surface. Green algae provide an indication of
elevated nutrient levels since they respond by
increasing extent or abundance. Further, mats
of green algae, where they increase, both
directly and indirectly affect sediment structure
and function, primarily through smothering and
associated deoxygenation.
The distribution of the biotopes listed under
this sub-feature in Appendix II is an important
structural aspect of the site. Changes in extent
and distribution may indicate long term
changes in the physical conditions at the site.
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Attribute

Measure

Target

Comments

Characterising
species - mussels
Mytilus edulis

Abundance and age/size
class profile of mussels.
Measured periodically,
frequency to be
determined.

Abundance and age/size class profile of
mussels should not deviate significantly
from an established baseline, subject to
natural change.

Distribution and
extent of
characteristic
biotopes (listed in
Appendix II)
Species composition
of characteristic
biotopes LMS.PCer;
LMS.MacAre

Distribution and extent of
characteristic biotopes,
measured in the autumn,
once during the reporting
cycle.
Presence and abundance of
composite species
measured in the autumn,
once during the reporting
cycle.

Distribution and extent of characteristic
biotopes should not deviate significantly
from an established baseline, subject to
natural change.

Extent of Zostera
beds

Extent (m²) of the Zostera
beds measured during the
peak growth period (May -Aug) every three years
during the reporting cycle.

No decrease in extent from an established
baseline, subject to natural change.

Mussels are a key structuring component of the
intertidal sand and gravel communities and
they play an important role in the functioning of
the Wash ecosystem. A range of age classes is
an important indicator of mussel recruitment
and growth, which supports birds and other
wildlife which feed selectively on different sizes
of mussels.
The distribution of the biotopes listed under
this sub-feature in Appendix II is an important
structural aspect of the site. Changes in extent
and distribution may indicate long term
changes in the physical conditions at the site.
Species composition is an important contributor
to the structure of the biotopes within the subfeature. The presence and relative abundance of
characterising species gives an indication of the
quality of the biotopes and change in
composition may indicate cyclic change / trends
in the intertidal sediment communities
The extent of the Zostera (eelgrass) beds is a
key structural component of the sediments and
provides a long term integrated measure of
environmental conditions across the feature,
and is also particularly important in being an
internationally scarce and declining habitat. The
eelgrass beds provide a rich food source for
wintering waterfowl and provide important
nursery and feeding areas for fish.
The distribution of the biotopes listed under
this sub-feature in Appendix II is an important
structural aspect of the site. Changes in extent
and distribution may indicate long term
changes in the physical conditions at the site.

Distribution and
Distribution and extent of
extent of
characteristic biotopes,
characteristic
measured in the autumn,
biotopes (listed in
once during the reporting
Appendix II)
cycle.
Notes: References in the table to Appendix II refer to the Appendix in English Nature (2000)

Presence and abundance of composite
species should not deviate significantly
from an established baseline, subject to
natural change.

Distribution and extent of characteristic
biotopes should not deviate significantly
from an established baseline, subject to
natural change.

Source: English Nature, 2000.
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B

Biotope Sensitivity Assessment

B.1

Sublittoral coarse sediment

This habitat is described by JNCC (2015) as a coarse sediment including coarse sand, gravel, pebbles,
shingle and cobbles which are often unstable due to tidal currents and/or wave action. This habitat is
generally found on the open coast or in tide-swept channels of marine inlets and has a low silt
content. They are characterised by a robust fauna including venerid bivalves.

B.1.1

Physical abrasion

Surface abrasion and shallow disturbance
Based on the penetration depth model (Appendix B, ABPmer & Ichthys Marine, 2015 and as described
in Section 3.9), the average depth of penetration across the width of the gear is 0.5 cm, with a
maximum of 2 cm by the beam shoes. As described in Table B.1, sublittoral coarse sediment are
considered to have a high tolerance to shallow disturbance as there is the potential for changes in the
topography of the habitat to occur which may cause the formation of pits and furrows (ABPmer,
2013), but it is unlikely to alter the habitat type. In addition, the area is regularly exposed to waves
(English Nature, 2000) and so sediments are regularly disturbed. As described in Section 3.10, and in
more detail in Appendix G of ABPmer & Ichthys Marinne, 2015, the top sediment layer is regularly
mobilised by natural processes (currents and waves) and often forms mobile bedforms (ripples) of
2.5 cm height. Using the modelled data for grain size 1000 μm (Appendix G of ABPmer & Ichthys
Marinne, 2015) it is apparent that the area where this habitat is present along the north Norfolk coast
surface sediments are mobilised by waves between 40%–60% of the time, and in some places up to
100%. Within The Wash, these sediments are mobile 10%–30% of the time. There are also mobile
bedforms (ripples) formed 2.5 cm in height by either waves or currents 50–90% of the time on the
north Norfolk coast, and 0–10% of the time in areas of this habitat in The Wash. Although it is
acknowledged that natural disturbance is not directly comparable to the pressure caused by shallow
disturbance as a result of shrimp trawling, it does provide an insight to the natural processes occurring
at the site and whether or not the site does experience any disturbance, and as such, whether or not
the habitat is able to tolerate disturbance of any description. As surface sediments are mobile 10–30%
of the time, any furrows made by the gear will be infilled rapidly and therefore recovery is assessed as
very high. Based on these assessments it is concluded that sublittoral coarse sediment is not sensitive
to surface disturbance and shallow disturbance.

B.1.2

Biological disturbance

The habitat is not dependent upon the target or non-target species and for its structure and therefore
is not considered to be sensitive to the biological effects of their removal.
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Sensitivity tables for sublittoral coarse sediment

Impact Pathway

Gear Elements

Physical damage
resulting from
abrasion and/or
selective
extraction

Ground gear

Component of
Habitat / Biotope
Habitat:
sublittoral coarse
sediment

Surface abrasion

Tolerance

Recoverability

Sensitivity

High
There is the potential for changes in the
topography of the habitat to occur which may
cause smoothing out and some superficial
sediment disturbance (ABPmer, 2013). However
material is not removed from or added to the
environment as a result of shrimp trawling, and as
such, the habitat will remain intact.

Very High
This is a dynamic environment and
surficial disturbance will be readily
recovered from (ABPmer, 2013).

Not Sensitive
Sublittoral coarse sediment are
expected to be not sensitive to
surface abrasion as tolerance is
predicted as high as the habitat
structure will remain, and
recovery will be very high, due
to the dynamic nature of the
area and the small scale
impact.

Very High
This is a dynamic environment and so
any pits or furrows will be rapidly
infilled.

Not sensitive
Sublittoral coarse sediment is
not sensitive to shallow
penetration. Tolerance is
medium as there may be some
changes in sediment
topography, but the habitat
structure will remain and due
to the dynamic nature of the
area, recovery will be very
rapid.

In addition, the biotopes on the north Norfolk
coast are regularly subject to wave-exposed
conditions (English Nature, 2000) and so are
subjected to disturbance on a regular
basis.Therefore it is assessed that this habitat has a
high tolerance to surface disturbance.

Physical damage
resulting from
abrasion and/or
selective
extraction

Beam shoe

Shallow
penetration
(<25mm)
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Habitat:
sublittoral coarse
sediment

Sublittoral coarse sands are considered to have
high tolerance to surface abrasion as it is unlikely
to alter the habitat type.
High
There is the potential for changes in the
topography of the habitat to occur which may
cause the formation of pits and furrows (ABPmer,
2013). However material is not removed from or
added to the environment as a result of shrimp
trawling, and as such, the habitat will remain intact.
In addition, the biotopes on the north Norfolk
coast are regularly subject to wave-exposed
conditions (English Nature, 2000) and so are
subjected to disturbance on a regular basis. Using
the modelled data for grain size 1000 μm
(Appendix G of ABPmer & Ichthys Marine, 2015) it
is apparent that areas of this habitat are mobilised
by wave or currents 40%–100% of the time., with
mobile bedforms (ripples) of 2.5 cm height present
50%–90% of the time on the north Norfolk coast,

It has been suggested by Dignan et
al. (2014) that high-energy
environments are likely to recover at
a faster rate than lower energy
environments and so full recovery is
expected within 6 months following a
shrimp trawl event.
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Impact Pathway

Biological
disturbance
through the
selective
extraction of
target and nontarget species

Gear Elements

Ground gear and
net
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Component of
Habitat / Biotope

Habitat:
sublittoral coarse
sediment
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Tolerance
and 10–30% of the time in The Wash.
Sublittoral coarse sediment are considered to have
high tolerance to shallow disturbance as pits and
furrows may form but it will not alter the habitat
type and furrows will be rapidly infilled through
natural processes.
High
The habitats associated with sub-features in The
Wash and North Norfolk Coast SAC are not
considered to be dependent upon the target
species and therefore have a high tolerance to their
removal.

Recoverability

Sensitivity

Very High
High tolerance and therefore there is
no impact to recover from.

Not Sensitive
High tolerance to the pressure
therefore it is assessed as not
sensitive.
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Dense Lanice conchilega and other polychaetes in tideswept infralittoral sand and mixed gravelly sand
(SS.SCS.ICS.SLan)

This biotope has the potential to form dense beds of L. conchilega on coarse to medium-fine gravelly
sands in areas of high energy such as strong tidal streams or wave action (JNCC, 2015). L conchilega
is a polychaete worm that can grow to 30 cm in length and makes tubes out of sand grains and shell
fragments (Ager, 2008). It occurs in the site in a small, isolated patch off the north Norfolk coast.

B.2.1

Physical abrasion

Surface abrasion and shallow disturbance
Based on the penetration depth model (Appendix B, ABPmer & Ichthys Marine, 2015 and as described
in Section 3.9), the average depth of penetration across the width of the gear is 0.5 cm, with a
maximum of 2 cm by the beam shoes. As described in Table B.2, infralittoral sand and mixed gravelly
sand are considered to have a high tolerance to shallow disturbance as there is the potential for
changes in the topography of the habitat to occur which may cause the formation of pits and furrows
(ABPmer, 2013), but it is unlikely to alter the habitat type. In addition, the area is regularly exposed to
waves (English Nature, 2000) and so sediments are regularly disturbed. As described in Section 3.10,
and in detail in Appendix G of ABPmer & Ichthys Marine (2015), the top sediment layer is regularly
mobilised by natural processes (currents and waves) along the north Norfolk coast 50%–60% of the
time and often forms mobile bedforms (ripples) of 2.5 cm height 40%–60% of the time. Although it is
acknowledged that natural disturbance is not directly comparable to the pressure caused by shallow
disturbance as a result of shrimp trawling, it does provide an insight to the natural processes occurring
at the site and whether or not the site does experience any disturbance, and therefore, whether or not
the habitat is able to tolerate disturbance. Studies show that habitats in high-energy areas have rapid
recovery rates and recover faster than low energy environments (Collie et al., 2000; Dignan et al.,
2014). As such, recovery is assessed as very high. Based on these assessments it is concluded that
infralittoral sand and mixed gravelly sand is not sensitive to surface disturbance.
L. conchilega are robust, sessile, soft-bodied tube-dwelling species (ABPmer, 2013). The tube is tough
and flexible and so provides L. conchilega with some protection from physical damage as the
polychaete is able to retreat into its tube (ABPmer, 2013). However it is expected that there may be
some damage to the tubes from surface abrasion and shallow disturbance. Therefore tolerance to
shallow disturbance is assessed as medium. Any damage to the tubes can be repaired quickly (Ferns
et al., 2000; Ager, 2008 and references therein; Rabaut et al., 2009; Callaway et al. 2010; ABPmer, 2013).
In addition, recovery of L. conchilega populations can be rapid due to the fact that it spends up to
60 days in the plankton and can disperse over a wide area (Ager, 2008). Also it is understood that this
species is able to settle in areas where aggregations of tubes have suffered physical damage or
eradication (Calloway et al., 2010 and references therein). Therefore recovery is assessed as very high.
Based on these assessments it is concluded that L. conchilega is not sensitive to surface abrasion and
has a low sensitivity to shallow disturbance from shrimp trawling.

B.2.2

Biological disturbance

L. conchilega is not targeted by a commercial fishery and given its ability to retreat into its tube, and
its infaunal position in the sediment, it is not expected to be removed from in significant quantities
from the site as a result of shrimp beam trawling. Brown shrimps are considered generalist predators

ABPmer, December 2015, R.2551B

| B.4

Supporting Risk-Based Fisheries Assessments for MPAs

National Federation of Fishermen’s Organisations

(Reise, 1978 and references therein), predating on species such as bivalve sprat and polychaetes
(Reise, 1978). Research carried out by Reise (1979) showed that the presence of a predator such as
the brown shrimp can have a greater effect on the abundance of macrofauna than physical
disturbance, resulting in changes to sediment composition (Reise 1979). Therefore the removal of
brown shrimp, and other non target species caught as by-catch in the shrimp trawls, has the potential
to alter the biological community which may in turn change the classification of the given assemblage.
As L. conchilega have the potential to be a food source for brown shrimp, it is assessed as having a
medium tolerance to the removal of species. Recovery is assessed as being very high considering the
ability of this polychaete to recover following disturbance events (Ferns et al., 2000; Ager, 2008 and
references therein; Rabaut et al., 2009). Therefore it is concluded as having a low sensitivity to
biological disturbance.
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Sensitivity tables for dense Lanice conchilega and other polychaetes in tide-swept infralittoral sand and mixed gravelly sand

Impact Pathway

Gear Elements

Physical damage
resulting from
abrasion and/or
selective
extraction

Ground gear

Component of
Habitat / Biotope
Habitat:
Tide-swept
infralittoral sand
and mixed gravelly
sand

Surface abrasion

Lanice conchilega

Tolerance

Recoverability

Sensitivity

High
Material is not removed from or added to the
environment as a result of shrimp trawling, and as
such, the habitat will remain intact.

Very High
This is a dynamic environment and so
any pits or furrows will be readily
infilled.

In addition, the biotopes on the north Norfolk coast
are regularly subject to wave-exposed conditions
(English Nature, 2000) and so are subjected to
disturbance on a regular basis. As described in detail
in Appendix G of ABPmer & Ichthys Marine (2015),
using the natural disturbance model for grain size 500
μm, the area where this biotope is present along the
north Norfolk coast surface sediments are mobilised
by waves between 50%-60% of the time. Therefore it
is assessed that this habitat has a high tolerance to
surface disturbance.

Studies by Collie et al. (2000) and
Constantino et al. (2008) report that
sandy habitats have a rapid recovery,
within 100 days following a trawl event.
It has also been suggested by Dignan et
al. (2014) that high-energy
environments are likely to recover at a
faster rate than lower energy
environments.

Not Sensitive
Infralittoral sands and
mixed gravelly sands are
expected to be not
sensitivite to surface
abrasion as tolerance is
predicted as high as the
habitat structure will
remain, and recovery will
be very high, due to the
dynamic nature of the area.

Infralittoral sands are considered to have high
tolerance to surface abrasion as it is unlikely to alter
the habitat type.
High
This species is categorised as AMBI fisheries Group IV
– a second order opportunistic species which are
sensitive to fisheries (ABPmer, 2013). A study by
Callaway et al. (2010) show that populations of
L. conchilega are prone to large population
fluctuations, which depend on environmental factors
and on recruitment. Gittenberger and van Loon (2011)
have reported evidence that disturbance has caused a
population increase significantly in areas with intense
fisheries.
Their infaunal position in the sediment and ability to
retract into their tubes means they are unlikely to
suffer mortality as a result of surface abrasion.
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Very High
Numerous studies (Ferns et al., 2000;
Ager, 2008 and references therein;
Rabaut et al., 2009) provide evidence of
L. conchilega demonstrating rapid
recovery rates following a trawl event
(ABPmer, 2013). Callaway et al. (2010)
demonstrated that L. conchilega
populations are able to recover quickly
from disturbance.

Not sensitive
L. conchilega is able to
quickly rebuild any damage
to its tube and recover
quickly from surface
abrasion. Therefore it is not
sensitive to surface
abrasion.

L. conchilega can quickly retract into the
tube when exposed to danger. When
damaged or covered by sediment, the
animal can rebuild or extend its tube
enabling L. conchilega to survive in
unstable deposits or areas with
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Impact Pathway

Physical damage
resulting from
abrasion and/or
selective
extraction

Gear Elements

Beam shoe

Component of
Habitat / Biotope

Habitat:
Tide-swept
infralittoral sand
and mixed gravelly
sand

Shallow
penetration
(<25mm)

National Federation of Fishermen’s Organisations

Tolerance

Medium
There is the potential for changes in the topography
of the habitat to occur which may cause the
formation of pits and furrows (ABPmer, 2013).
However material is not removed from or added to
the environment as a result of shrimp trawling, and as
such, the habitat will remain intact.
In addition, the biotopes on the north Norfolk coast
are regularly subject to wave-exposed conditions
(English Nature, 2000) and so are subjected to
disturbance on a regular basis. As stated in Section
3.10, and in detail in Appendix G of ABPmer & Ichthys
Marine (2015), the top sediment layer is regularly
mobilised by natural processes (currents and waves)
along the north Norfolk coast 50%–60% of the time
and often forms mobile bedforms (ripples) of 2.5 cm
height 40%–60% of the time.

Lanice conchilega

Infralittoral sands are considered to have medium
tolerance to shallow disturbance as pits and furrows
may form but it will not alter the habitat type.
Medium
A study by Rabaut et al. (2008) looked at the impact
and recovery of L. conchilega following a one-off
beam trawl event. It was apparent that there was an
impact. A further study in 2009 considered the impact
of sustained physical disturbance from a trawl and
saw that survival dropped significantly after 10 and 18
days following disturbance frequency of 12 and 24
hours respectively. This species is categorised as
AMBI fisheries Group IV – a second order
opportunistic species which are sensitive to fisheries
(ABPmer, 2013).
A study by Callaway et al. (2010) show that
populations of L. conchilega are prone to large
population fluctuations, which depend on
environmental factors and on recruitment.
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Recoverability
disturbance (Read, 2015). Therefore
recovery is assessed as being very high.
Very High
This is a dynamic environment and so
any pits or furrows will be rapidly
infilled.
Studies by Collie et al. (2000) and
Constantino et al. (2008) report that
sandy habitats have a rapid recovery,
within 100 days following a trawl event.
It has also been suggested by Dignan et
al. (2014) that high-energy
environments are likely to recover at a
faster rate than lower energy
environments.

High
Numerous studies (Ferns et al., 2000;
Ager, 2008 and references therein;
Rabaut et al., 2009) provide evidence of
L. conchilega demonstrating rapid
recovery rates following a trawl event
(ABPmer, 2013). Callaway et al. (2010)
demonstrated that L. conchilega
populations are able to recover quickly
from disturbance.

Sensitivity

Low
Infralittoral sand and mixed
gravelly sand has a low
sensitivity to shallow
penetration. Tolerance is
medium as there may be
some changes in sediment
topography, but the habitat
structure will remain and
due to the dynamic nature
of the area, recovery will be
very rapid.

Low
L. conchilega can be
impacted by fishing, but it
is able to recover quickly
and benefit from the
disturbance. Therefore
sensitivity is low.

L. conchilega can quickly retract into the
tube when exposed to danger. When
damaged or covered by sediment, the
animal can rebuild or extend its tube
enabling L. conchilega to survive in
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Impact Pathway

Biological
disturbance
through the
selective
extraction of
target and nontarget species

Gear Elements

Ground gear and
net

Component of
Habitat / Biotope

Habitat:
Tide-swept
infralittoral sand
and mixed gravelly
sand
Lanice conchilega

National Federation of Fishermen’s Organisations

Tolerance

Recoverability

Gittenberger and van Loon (2011) have reported
evidence that disturbance has caused a population
increase significantly in areas with intense fisheries.
High
The habitats associated with sub-features in The
Wash and North Norfolk Coast SAC are not
considered to be dependent upon the target species
and therefore have a high tolerance to their removal.
Medium
This species is not targeted by a commercial fishery
and given its ability to retreat into its tube and
infaunal position in the sediment, it is unlikely to be
removed in significant quantities as a result of shrimp
beam trawling within the site.

unstable deposits or areas with
disturbance (Read, 2015). Therefore
recovery is assessed as being very high.
Very High
High tolerance and therefore there is
no impact to recover from.

High
L. conchilega recovery can be rapid due
to the fact that it spends up to 60 days
in the plankton and can disperse over a
wide area (Ager, 2008).

Sensitivity

Not Sensitive
High tolerance to the
pressure therefore it is
assessed as not sensitive.
Low
Based on tolerance and
recoverability, sensitivity is
low.

However, brown shrimps are considered generalist
predators (Reise, 1978 and references therein),
predating on species such as bivalve sprat and
polychaetes (Reise, 1978). Research carried out by
Reise (1979) showed that the presence of a predator
such as the brown shrimp can have a greater effect
on the abundance of macrofauna than physical
disturbance resulting in changes to sediment
composition (Reise 1979). Therefore the removal of
brown shrimp, and other non target species caught as
by-catch in the shrimp trawls, does have the potential
to alter the biological community which may in turn
change the classification of the given assemblage. As
L. conchilega have the potential to be a food source
for brown shrimp, it is assessed as to having a
medium tolerance to the removal of target species.
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Sublittoral sand (SS.SSa)

This habitat is made up of clean medium to fine sands or non-cohesive slightly muddy sands which
are exposed to wave action.

B.3.1

Physical abrasion

Surface abrasion and shallow disturbance
Shrimp beam trawls are designed to skim over the seabed surface so that they catch the brown
shrimp on the surface and the water column above. Many species associated with the sand
communities are infaunal and so have some protection from shallow disturbance caused by
lightweight beam trawlers. In addition, surface sediment mobility by natural disturbance has been
modelled as described in detail within Appendix G of ABPmer & Ichthys Marine (2015). Using the
natural disturbance model for grain size 500 μm, the percentage of time that the surface sediments
are mobile ranges from 40%–100% of the time along the north Norfolk coast, and 30%–40% of the
time within The Wash. Within the Wash, currents are the dominant force in surface sediment mobility.
There is the potential for changes in the topography of the habitat to occur from shallow penetration
by the beam shoes, which may cause the formation of pits and furrows (ABPmer, 2013). However
material is not removed from or added to the environment as a result of shrimp trawling, and as such,
the habitat will remain intact. In addition, the site is regularly disturbed as it is located in an area
which is exposed to waves (English Nature, 2000). As stated in Section 3.10, the top sediment layer is
regularly mobilised by natural processes (currents and waves) and often forms mobile bedforms
(ripples) of 2.5 cm height 10%–40% of the time. Although it is acknowledged that natural disturbance
is not directly comparable to the pressure caused by shallow disturbance as a result of shrimp
trawling, it does provide an insight to the natural processes occurring at the site and whether or not
the site does experience any disturbance, and therefore, whether or not the habitat is able to tolerate
disturbance. Therefore it is assessed that sublittoral sand has a high tolerance to surface abrasion and
shallow disturbance. Dernie et al. (2003) found that following a physical disturbance event, clean sand
habitats had the quickest recovery time (35 days). Therefore it is assessed that sublittoral sand is not
sensitive to surface abrasion and shallow disturbance.

Biological disturbance
The habitat is not dependent upon the target or non-target species and for its structure and therefore
is not considered to be sensitive to the biological effects of their removal.
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Table B.3
Impact Pathway
Physical damage
resulting from
abrasion and/or
selective
extraction

Sensitivity table for sublittoral sand (SS.SSa)
Gear Elements
Ground gear

Feature
Habitat (sublittoral
sand)

Surface abrasion

Physical damage
resulting from
abrasion and/or
selective
extraction

Beam shoe

Habitat (sublittoral
sand)

Shallow
penetration
(<25mm)

Biological

National Federation of Fishermen’s Organisations

Ground gear and
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Habitat (sublittoral

Tolerance
High

Recoverability
Very High

Sensitivity
Not sensitive

There is the potential for changes in the topography
of the habitat to occur from the smoothing out of
sand ripples as a result of the passage of the trawl
(ABPmer, 2013). The site is regularly disturbed as it is
located in an area which is exposed to waves (English
Nature, 2000). As stated in Section 3.10, surface
sediment mobility by natural disturbance has been
modelled as described in detail within Appendix G of
ABPmer & Ichthys Marine (2015). Using the natural
disturbance model for grain size 500 μm, the
percentage of time that the surface sediments are
mobile ranges from 40%–100% of the time along the
north Norfolk coast, and 30%–40% of the time within
The Wash. Therefore it is assessed that sublittoral
sand has a high tolerance to surface abrasion.
High

Dernie et al. (2003) found that
following a physical disturbance
event, clean sand habitats had the
quickest recovery time (35 days).

High tolerance and very high
recovery concludes in a low
sensitivity to shallow
disturbance.

Very High

Not sensitive

There is the potential for changes in the topography
of the habitat to occur which may cause the formation
of pits and furrows (ABPmer, 2013). The site is
regularly disturbed as it is located in an area which is
exposed to waves (English Nature, 2000). As stated in
Section 3.10, and in detail in Appendix G of ABPmer &
Ichthys Marine (2015), the top sediment layer is
regularly mobilised by natural processes (currents and
waves) and often forms mobile bedforms (ripples) of
2.5 cm height 10%–40% of the time in The Wash and
40–80% of the time along the north Norfolk coast,
and so the biotope is regularly exposed to subsurface disturbance. Shallow disturbance will not
change the habitat type. Therefore it is assessed that
sublittoral sand has a high tolerance to shallow
disturbance.
High

Dernie et al. (2003) found that
following a physical disturbance
event, clean sand habitats had the
quickest recovery time (35 days)

High tolerance and very high
recovery concludes in not
sensitive to shallow disturbance.

Very High

Not sensitive
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Impact Pathway
disturbance
through the
selective
extraction of
species

Gear Elements
net
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Feature
sand)
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Tolerance
Sublittoral sand is not dependent upon the target or
non-target species and therefore has a high tolerance
to their removal.

Recoverability
The fauna associated with this
habitat is not known, however,
given the typical species associated
with sand habitats within the site,
recovery is assessed as high.

Sensitivity
High tolerance and very high
recovery mean the habitat is not
sensitive to selective extraction
of species.
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B.4
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Nephtys cirrosa and Bathyporeia spp. in infralittoral
sand (SS.SSa.IFiSa.NcirBat)

This is a biotope occurring in well-sorted medium and fine sands characterised by the polychaete
Nephtys cirrosa and the gammarid Bathyporeia spp. This habitat is typical of an environment regularly
disturbed by strong tidal streams or wave action (Budd, 2006).

B.4.1

Physical abrasion

Surface abrasion and shallow disturbance
The shoes of the beams are expected to penetrate the infralittoral sand to 2 cm as described in
Section 3.9. There is the potential for changes in the topography of the habitat to occur which may
cause the formation of pits and furrows (ABPmer, 2013). However material is not removed from or
added to the environment as a result of shrimp trawling. As such, the composition of the biotope is
expected to remain the same and so the habitat is expected to remain intact. In addition, this biotope
is regularly disturbed as it is located primarily along the north Norfolk coast, which is exposed to
waves (English Nature, 2000). As stated in Section 3.10, Appendix G of ABPmer & Ichthys Marine
(2015), using the natural disturbance model for grain size 250 μm the top sediment layer is regularly
mobilised by natural processes (currents and waves). The percentage of time this occurs from either
waves or currents ranges from 40%–100% of the time along the north Norfolk coast, and 40% of the
time in The Wash. In addition to surface sediment mobility, mobile bedforms (ripples) of 2.5cm height
are present, 60%–100% of the time along the north Norfolk coast, and 10–40% of the time in The
Wash. The habitat is therefore regularly exposed to sub-surface disturbance from natural processes.
There is potential for the formation of pits and furrows from shallow disturbance. It is assessed that
the infralittoral sand habitat has a high tolerance to surface abrasion and a high tolerance to shallow
disturbance.
Recovery is assessed as very high as any pits or furrows that may form will be readily infilled through
natural processes. A study by Dignan et al. (2014) reported that environments in higher energy, such
as the north Norfolk coast, recover quicker than lower energy environments. Studies by Collie et al.
(2000) and Constantino et al. (2008) report that sandy habitats have a rapid recovery, within 100 days
following a trawl event. Therefore it is concluded that the infralittoral sand habitat isnot sensitive to
surface abrasion and shallow disturbance.
As mentioned above and in Table B.4, N. cirrosa is a mobile polychaete which lives at a depth of 5–
15 cm within the sediment. Therefore it is not expected to be impacted by shallow disturbance and
tolerance is assessed as high. Given the infaunal position of N. cirrosa is it assessed as not sensitive to
shallow disturbance.
Bathyporeia spp. is a small, mobile burrowing species capable of moving out of the path of fishing
gear (Appendix E, ABPmer & Ichthys Marine, 2015). However, there is evidence of direct mortality of
gammarid amphipods following various trawl events as documented in Bergman and van Santbrink
(2000) and Ferns et al. (2000). Therefore, tolerance is assessed as medium. Recovery is assessed as
very high given the results of research carried out by Constantino et al. (2008). They reported a
reduction of 25% abundance in samples immediately after intense clam dredging, however
abundance recovered after one day. Based on these assessments, it is concluded that Bathyporeia
spp. have a low sensitivity to shallow disturbance.
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Biological disturbance
This pressure is not considered to alter the physical habitat, therefore high tolerance and very high
recovery is expected. This results in the assessment that infralittoral habitats are not sensitive to the
removal of target or non-target species.
Brown shrimps are considered generalist predators (Reise, 1978 and references therein), predating on
species such as bivalve sprat and polychaetes (Reise, 1978). Research carried out by Reise (1979)
showed that the presence of a predator such as the brown shrimp can have a greater effect on the
abundance of macrofauna than physical disturbance resulting in changes to sediment composition
(Reise 1979). Therefore the removal of brown shrimp, and other non target species caught as by-catch
in the shrimp trawls, does have the potential to alter the biological community which may in turn
change the classification of the given assemblage.
A study by Beukema and Dekker (2005) considered the recruitment success of the spat of C. edule,
Marina balthica and Marina arenaria in the Wadden Sea in the period 1973–2002. It was found that
where there was high biomass of the brown shrimp, there were low numbers of annual recruitment
from the three species (Beukema and Dekker 2005). Within the study area, the only area where no
decline in recruitment occurred over the study period was in areas which had low brown shrimp
biomass (Beukema and Dekker 2005).. Therefore the abundance of brown shrimp has the potential to
alter to the assemblage of the biotope.
N. cirrosa is unlikely to be removed during a trawl event because it is an infaunal species living at
depths within the sediment of between 5 cm and 15 cm, deeper than the expected penetration of
shrimp trawl gear into the sediment, and is also capable of burrowing out of the path of a fishing gear.
N. cirrosa feeds on small invertebrates (ABPmer, 2013) which are also unlikely to be caught as bycatch during shrimp trawling, due to the small size and the infaunal sediment position. In addition,
N. cirrosa does not rely on any other species to provide or maintain its habitat. However N. cirrosa has
the potential to be a food source of brown shrimp, which in turn makes it susceptible to changes in
brown shrimp abundance. Therefore it is concluded that N. cirrosa have a medium tolerance to the
removal of target species and a very high recovery. As such it is assessed that N. cirrosa has a low
sensitivity to the removal of target species.
Bathyporeia spp are not dependent on any other species to provide or maintain their habitat (ABPmer,
2013). Given the small size and high mobility of the genus it is expected that it will not be removed in
significant numbers from shrimp trawling. However, similar to N. cirrosa, Bathyporeia spp. is assessed
as having a medium tolerance to the removal of species given that it has the potential to be affected
by the abundance of the generalist predator, brown shrimp. However, given its ability to recover
following disturbance as described in Constantino et al (2008), recovery is assessed as very high.
Therefore Bathyporeia spp has a low sensitivity to the removal of target species.
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Table B.4
Impact Pathway
Physical damage
resulting from
abrasion and/or
selective
extraction
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Sensitivity tables for Nephtys cirrosa and Bathyporeia spp. in infralittoral sand SS.SSaIFiSa.NcirBat
Gear Elements
Ground gear

Feature
Habitat
(infralittoral sand)

Surface abrasion

Tolerance
High
There is the potential for changes in the topography
of the habitat to occur which may result in the
smoothing of ripples (ABPmer, 2013). However
material is not removed from or added to the
environment as a result of shrimp trawling, and as
such, the habitat will remain intact.
In addition, the biotopes on the north Norfolk coast
are regularly subject to wave-exposed conditions
(English Nature, 2000) and so are subjected to
disturbance on a regular basis. Surface sediment
mobility by natural disturbance has been modelled
as described in detail within Appendix G of ABPmer
& Ichthys Marine (2015). Using the natural
disturbance model for grain size 500 μm, percentage
of time that the sediment is mobile from either
currents or waves varies a huge amount ranging
from 0% - 100% of the time. Areas of highest
mobility are along the north Norfolk coast where
waves are the dominant force. Within the Wash,
currents are the dominant force in surface sediment
mobility. Therefore it is assessed that this habitat has
a high tolerance to surface disturbance.

Nephtys cirrosa

Infralittoral sands are considered to have high
tolerance to surface abrasion as it is unlikely to alter
the habitat type.
High
This species occurs in areas exposed to waves and
strong tidal streams (Conner et al., 2004), therefore
has biological traits which make it tolerant to
disturbance. These traits include ability to swim or
burrow away from disturbance and a rapid
reproduction rate.
This species is able to burrow or swim away from
disturbance. When in the sediment it is found
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Recoverability
Very High
This is a dynamic environment and so
any pits or furrows will be readily
infilled.
Studies by Collie et al. (2000) and
Constantino et al. (2008) report that
sandy habitats have a rapid recovery,
within 100 days following a trawl
event. It has also been suggested by
Dignan et al. (2014) that high energy
environments are likely to recover at
a faster rate than lower energy
environments.

Very High
Mobile and relatively long lived.
Matures at 1 year and females
release at least 10,000 eggs from
April through to March (ABPmer,
2013). This species has a high
reproductive capacity and a
widespread dispersion which enables
the species to recover rapidly from a
disturbance event (MES, Ltd, 2010),

Sensitivity
Not sensitive
Infralittoral sands are not
sensitive to surface abrasion as
tolerance is high and due to the
dynamic nature of the area the
habitat structure will remain and
recovery will be rapid.

Not Sensitive
Due to the species’ infaunal
position in the sediment and
high recruitment rate, it is not
sensitive to surface abrasion.
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Impact Pathway

Gear Elements

Feature

Bathyporeia spp.

Physical damage
resulting from
abrasion and/or
selective
extraction

Beam shoe

Shallow
penetration
(<25mm)
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Habitat
(infralittoral sand)
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Tolerance
between 5–15 cm depth (Appendix E, ABPmer &
Ichthys Marine, 2015), therefore will not be affected
by surface abrasion and has high tolerance.

High
Bathyporeia spp. is a small mobile species capable of
moving out of the path of fishing gear (Appendix E,
ABPmer & Ichthys Marine, 2015). It is a burrowdwelling amphipod and therefore is unlikely to be
impacted by surface abrasion and has a high
tolerance.
Medium
There is the potential for changes in the topography
of the habitat to occur which may cause the
formation of pits and furrows (ABPmer, 2013).
However material is not removed from or added to
the environment as a result of shrimp trawling, and
as such, the habitat will remain intact.
In addition, the biotopes on the north Norfolk coast
are regularly subject to wave-exposed conditions

Recoverability
such as a trawl event.
Polychaetes such as N. cirrosa may
even benefit from disturbance. The
amount of available food for
predator/scavenger species may
increase due to the number of
injured and killed organisms (Frid et
al., 2000). Species such as
L. conchilega have been categorised
by Gittenberger and van Loon (2011)
through literature and expert review,
as AMBI fisheries Group IV — a
second-order opportunistic species,
which are sensitive to fisheries in
which the bottom is disturbed
(ABPmer, 2013). However, their
populations are able to recover
relatively quickly and benefit from
the disturbance, causing their
population sizes to increase
significantly in areas with intense
fisheries (Gittenberger & van Loon,
2011; ABPmer, 2013).
Very High
Recovery is very rapid. Constantino et
al. (2008) found a reduction of 25%
abundance in samples immediately
after intense clam dredging, however
abundance recovered after one day.
Very High
This is a dynamic environment and so
any pits or furrows will be readily
infilled.
Studies by Collie et al. (2000) and
Constantino et al. (2008) report that
sandy habitats have a rapid recovery,
within 100 days following a trawl
event. It has also been suggested by

Sensitivity

Not sensitive
Given the mobility and position
within the sediment it has been
assessed that Bathyporeia spp
will have high tolerance to
surface abrasion. It is therefore
not sensitive.
Low
Infralittoral sands are expected
to have a low sensitivity to
shallow penetration as tolerance
is predicted as medium as
although there may be some
changes in sediment
topography, due to the dynamic
nature of the area the habitat
structure will remain and
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Impact Pathway

Gear Elements

Feature

Nephtys cirrosa
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Tolerance
(English Nature, 2000) and so are subjected to
disturbance on a regular basis. Therefore it is
assessed that this habitat has a high tolerance to
surface disturbance. As stated in Section 3.10, and in
detail in Appendix G of ABPmer & Ichthys Marine
(2015), the top sediment layer across much of the
site is regularly mobilised by natural processes
(currents and waves) and often forms mobile
bedforms (ripples) of 2.5 cm height 5% - 100% of
the time. Although it is acknowledged that natural
disturbance is not directly comparable to the
pressure caused by shallow disturbance as a result
of shrimp trawling, it does provide an insight to the
natural processes occurring at the site and whether
or not the site does experience any disturbance, and
therefore, whether or not the habitat is able to
tolerate disturbance of any description.
Infralittoral sands are considered to have medium
tolerance to shallow penetration as it is unlikely to
alter the habitat type.
High
This species occurs in areas exposed to waves and
strong tidal streams (Conner et al., 2004), therefore
has biological traits which make it tolerant to
disturbance. These traits include ability to swim or
burrow away from disturbance and a rapid
reproduction rate.
This species is able to swim away from disturbance.
This species is also found within the sediment and is
capable of burrowing. When in the sediment it is
found between 5–15 cm depth (Appendix E, ABPmer
& Ichthys Marine, 2015), therefore it is unlikely to be
affected by shallow penetration. Because N. cirrosa
is able to burrow it is expected to be able to move
away from the gear. Therefore the frequency to
which is it subject to natural disturbance coupled
with the infaunal position, it has been concluded
that this species has high tolerance to shallow
disturbance.

ABPmer, December 2015, R.2551B

Recoverability
Dignan et al. (2014) that high energy
environments are likely to recover at
a faster rate than lower energy
environments.

Sensitivity
recovery will be rapid.

Very High
Mobile and relatively long lived.
Matures at 1 year and females
release at least 10,000 eggs from
April through to March (ABPmer,
2013). This species has a high
reproductive capacity and a
widespread dispersion which enables
the species to recover rapidly from a
disturbance event (MES, Ltd, 2010),
such as a trawl event.

Not Sensitive
Shallow disturbance is unlikely
to affect N. cirrosa, given the
infaunal position of the species.
Its ability to tolerate naturallydisturbed environments,
mobility and high recruitment
rate, mean that it is not sensitive
to shallow disturbance.

Polychaetes such as N. cirrosa may
even benefit from disturbance. The
amount of available food for
predator/scavenger species may
increase due to the number of
injured and killed organisms (Frid et
al., 2000). Species such as
L. conchilega have been categorised
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Impact Pathway

Biological
disturbance
through the
selective
extraction of
species

Gear Elements

Ground gear and
net
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Feature

Tolerance

Bathyporeia spp.

Medium
Bathyporeia spp. is a small mobile species capable of
moving out of the path of fishing gear (Appendix E,
ABPmer & Ichthys Marine, 2015). However, there is
evidence of direct mortality of gammarid amphipods
following various trawl events as documented in
Bergman and van Santbrink (2000) and Ferns et al.
(2000).

Habitat
(infralittoral sand)

High
The sand habitat is not dependent upon the target
or non-target species and therefore is not
considered to be sensitive to their removal.
Medium
N. cirrosa is unlikely to be removed during a trawl
event because it is an infaunal species living at
depths within the sediment of between 5 cm and
15 cm, and is capable of burrowing and/or
swimming out of the path of a fishing gear.
N. cirrosa feeds on small invertebrates (ABPmer,

Nephtys cirrosa

Recoverability
by Gittenberger and van Loon (2011)
through literature and expert review,
as AMBI fisheries Group IV — a
second-order opportunistic species,
which are sensitive to fisheries in
which the bottom is disturbed
(ABPmer, 2013). However, their
populations are able to recover
relatively quickly and benefit from
the disturbance, causing their
population sizes to increase
significantly in areas with intense
fisheries (Gittenberger & van Loon,
2011; ABPmer, 2013).
Very High
Recovery is very rapid. Constantino et
al. (2008) found a reduction of 25%
abundance in samples immediately
after intense clam dredging, however
abundance recovered after one day.

Very High
The habitat is not dependent on the
brown shrimp and therefore
recoverability would be quick.
Very High
Mobile and relatively long lived.
Matures at 1 year and females
release at least 10,000 eggs from
April through to March (ABPmer,
2013). This species has a high
reproductive capacity and a

Sensitivity

Low
Given the mobility and its
shallow position within the
sediment (Appendix E, ABPmer
& Ichthys Marine, 2015) it has
been assessed that Bathyporeia
spp will have medium tolerance
to shallow disturbance. The
genus’ ability to rapidly
recolonise and reproduce has
been documented and so
recovery is very high, therefore
Bathyporeia spp have a low
sensitivity to shallow
disturbance.
Not Sensitive

Low
Medium tolerance and very high
recovery result in low sensitivity.
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Impact Pathway

Gear Elements

Feature

Bathyporeia spp
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Tolerance
2013) which are also unlikely to be caught as bycatch during shrimp trawling, due to the small size
and the infaunal sediment position. In addition,
N. cirrosa does not rely on any other species to
provide or maintain its habitat. However N. cirrosa
has the potential to be a food source of brown
shrimp, which in turn makes it susceptible to
changes in brown shrimp abundance. Therefore it is
concluded that N. cirrosa have a medium tolerance
to the removal of target species.
Medium
Bathyporeia spp are not dependent on any other
species to provide or maintain its habitat (ABPmer,
2013). Given the small size and high mobility of the
genus it is expected that it will not be removed in
significant numbers from shrimp trawling. However,
Bathyporeia spp. is assessed as having a medium
tolerance to the removal of species given that it has
the potential to be affected by the abundance of the
generalist predator, brown shrimp.

Recoverability
widespread dispersion which enables
the species to recover rapidly (MES,
Ltd, 2010).

Sensitivity

Very High
Given its ability to recovery following
disturbance as described in
Constantino et al (2008), recovery is
assessed as very high.

Low
Medium tolerance and recovery
is assessed as very high.
Therefore Bathyporeia spp has a
low sensitivity to the removal of
target species.

| B.18

Supporting Risk-Based Fisheries Assessments for MPAs

B.5

National Federation of Fishermen’s Organisations

Sublittoral Muddy Sand (SS.SSa.IMuSa / SS.SSa.CMuSa)

Infralittoral muddy sand is a non-cohesive muddy sand (with 5% to 20% silt/clay) in the infralittoral
zone, extending from the extreme lower shore down to more stable circalittoral zone at about 15–
20 m. The habitat supports a variety of animal-dominated communities, particularly polychaetes
(Magelona mirabilis, Spiophanes bombyx and Chaetozone setosa), bivalves (Fabulina fabula and
Chamelea gallina) and the urchin Echinocardium cordatum.

B.5.1

Physical abrasion

Surface abrasion and shallow disturbance
The cohesion characteristic of the sediment provides some stabilisation to erosion following shallow
abrasion which in turn gives any species associated with the biotope protection (ABPmer, 2013). Many
of the species associated with muddy sands are infaunal (ABPmer, 2013) and so are not always
affected by surface abrasion. Species that are near the surface, as they need the surface for respiration
and feeding, such as some bivalves, will also be protected as shrimp trawls are light and designed to
have limited contact with the surface, meaning the amount of pressure on the surface is minimal.
As discussed in Appendix B of ABPmer & Ichthys Marine (2015), there is potential for surface abrasion
and shallow disturbance as the gear penetrates the sediment. Shallow disturbance can alter the
topography and expose, kill or remove benthic organisms (ABPmer, 2013). Surface sediment mobility
by natural disturbance has been modelled as described in detail within Appendix G of ABPmer &
Ichthys Marine (2015). Using the natural disturbance model for grain size 125 μm, the percentage of
time that surface sediments are mobile from either currents or waves in the area where this biotope
occurs ranges from 20%–80% of the time. In addition, there is potential for mobile bedforms of 2.5 cm
height formed by currents or waves up to 20% of the time along the north Norfolk coast, but not in
The Wash. Although it is acknowledged that natural disturbance is not directly comparable to the
pressure caused by shallow disturbance as a result of shrimp trawling, it does provide an insight to the
natural processes occurring at the site and whether or not the site does experience any disturbance,
and therefore, whether or not the habitat is able to tolerate disturbance.
It is therefore assessed that the sublittoral muddy sand has a high tolerance to surface abrasion and
medium tolerance to shallow disturbance. Recovery is assessed as high as even in sheltered habitats
tracks are no longer visible after a few months (Fowler, 1999). It is therefore concluded that sublittoral
muddy sands are not sensitive to surface abrasion and have a low sensitivity to shallow disturbance.

Biological disturbance
The habitat is not dependent upon the target or non-target species and for its structure and therefore
is not considered to be sensitive to the biological effects of their removal.

ABPmer, December 2015, R.2551B
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Table B.5
Impact Pathway
Physical damage
resulting from
abrasion and/or
selective
extraction

Sensitivity table for sublittoral muddy sand (SS.SSa.IMuSa/SS.SSa.CMuSa)
Gear Elements
Ground gear

Feature
Habitat (sublittoral
muddy sand)

Beam shoe

Habitat (sublittoral
muddy sand)

Surface abrasion

Physical damage
resulting from
abrasion and/or
selective
extraction
Shallow
penetration
(<25mm)

Biological
disturbance
through the
selective
extraction of
species

National Federation of Fishermen’s Organisations

Ground gear and
net

ABPmer, December 2015, R.2551B

Habitat (sublittoral
muddy sand)

Tolerance
High
Surface abrasion will not alter the habitat type,
although it can alter the topography, smoothing out
ripples (ABPmer, 2013). Using the natural
disturbance model for grain size 125 μm, percentage
of time that the sediment is mobile from either
currents or waves ranges from 20%–80% of the time.
Areas of highest mobility are along the north Norfolk
coast where waves are the dominant force. Within
the Wash, currents are the dominant force in surface
sediment mobility. The sublittoral muddy sand
biotope therefore has a high tolerance to surface
abrasion.
Medium
Shallow disturbance can alter the topography and
expose, kill or remove benthic organisms (ABPmer,
2013). As stated in Section 3.10, and in detail in
Appendix G of ABPmer & Ichthys Marine (2015), the
top sediment layer is regularly mobilised by natural
processes (currents and waves) and can form mobile
bedforms (ripples) of 2.5cm height up to 20% of the
time.
The sublittoral muddy sand biotope therefore has a
medium tolerance to shallow disturbance
High
The habitat is not considered to be dependent upon
the target or non-target species and therefore are
not considered to be sensitive to the biological
effects of their removal.

Recoverability
High
Recovery is assessed as high as even
in sheltered habitats holes are gone
after a few months (Fowler, 1999).

Sensitivity
Not sensitive
Sublittoral muddy sands are not
sensitive to surface abrasion.

High
Recovery is assessed as high as even
in sheltered habitats holes are gone
after a few months (Fowler, 1999).

Low
Sublittoral muddy sands have a
low sensitivity to shallow
disturbance.

Very High
The habitat has a high tolerance and
as such there is no impact to recover
from, therefore recovery is assessed
as very high

Not Sensitive
Medium tolerance and very high
recovery results in a low
sensitivity to selective extraction
of species.
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Echinochardium cordatum and Ensis spp. in lower shore
and shallow sublittoral slightly muddy fine sand

This is a lower shore and shallow sublittoral ssediment of sand or muddy fine sand. The species
present are the echinoderm E. cordatum and the razor shell E. siliqua or E. ensis (JNCC, 2015).

B.6.1

Physical abrasion

Surface abrasion and shallow disturbance
As discussed in Appendix B, ABPmer & Ichthys Marine (2015), the average depth of penetration across
the whole gear is 0.5 cm (0.4 cm penetration form the ground gear and 2 cm from the shoe). Shallow
disturbance can alter the topography and expose, kill or remove benthic organisms (ABPmer, 2013).
Sediment mobility by natural disturbance has been modelled as described in detail within Appendix G
of ABPmer & Ichthys Marine (2015). Using the natural disturbance model for grain size 125 μm, the
percentage of time that the sediment is mobile from either currents or waves in the area where this
biotope occurs ranges from 20%–40%. It is therefore assessed that the sublittoral muddy fine sand
has a high tolerance to surface abrasion, as material is not removed and the habitat type will not
change. Recovery is assessed as high as even in sheltered habitats tracks are no longer visible after a
few months (Fowler, 1999). It is therefore concluded that sublittoral muddy fine sands are not
sensitive to surface abrasion and have a low sensitivity to shallow disturbance.
Shallow disturbance has the potential for changes in the topography of the habitat to occur from the
formation of pits and furrows and so sublittoral slightly muddy fine sand has a medium tolerance to
shallow disturbance. Recovery is expected to be rapid, as surface sediments are mobile 20–40% of the
time and will infill any tracks. Although it is acknowledged that natural disturbance is not directly
comparable to the pressure caused by shallow disturbance as a result of shrimp trawling, it does
provide an insight to the natural processes occurring at the site and whether or not the site does
experience any disturbance, and therefore, whether or not the habitat is able to tolerate disturbance.
Both E. cordatum and Ensis spp are infaunal and so will not be impacted by surface abrasion. However
there is potential for Ensis spp to be impacted by shallow disturbance due to their thin, fragile shell
which would be damaged if it came into contact with fishing gear. Therfore sensitivity of Ensis spp is
assessed as low. E. cordatum is considered to be not sensitive to shallow disturbance as it permanently
lives at at least 8 cm depth within the sediment.

Biological disturbance
Neither E. cordatum nor Ensis spp are targeted by the wash brown shrimp fishery and given theirs
infaunal position in the sediment, they are not expected to be removed from in significant quantities
from the site as a result of shrimp beam trawling. Brown shrimps are considered generalist predators
(Reise, 1978 and references therein), predating on species such as bivalve sprat and polychaetes
(Reise, 1978). Research carried out by Reise (1979) showed that the presence of a predator such as
the brown shrimp can have a greater effect on the abundance of macrofauna than physical
disturbance, resulting in changes to sediment composition (Reise 1979). Therefore the removal of
brown shrimp, and other non target species caught as by-catch in the shrimp trawls, has the potential
to alter the biological community which may in turn change the classification of the given assemblage.
As E. cordatum and Ensis spp (particularly in their larvae and juvenile stages) have the potential to be
a food source for brown shrimp, both are assessed as having a medium tolerance to the removal of
species. Recovery is assessed as being medium given their age of sexual maturity (Hill, 2008).
Therefore both are concluded as having a low sensitivity to biological disturbance.

ABPmer, December 2015, R.2551B
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Table B.6
Impact Pathway
Physical damage
resulting from
abrasion and/or
selective
extraction

Sensitivity for Echinocardium cordatum and Ensis spp. in lower shore and shallow sublittoral slightly muddy fine sand
(SS.SSa.IMuSa.EcorEns)
Gear Elements
Ground gear

Feature
Habitat lower shore
and shallow
sublittoral slightly
muddy fine sand

Surface abrasion

Echinocardium
cordatum

Ensis spp

Physical damage
resulting from

National Federation of Fishermen’s Organisations

Beam shoe

ABPmer, December 2015, R.2551B

Habitat lower shore
and shallow

Tolerance
High
Material is not removed from or added to the
environment as a result of shrimp trawling, and as
such, the habitat will remain intact. There is the
potential for changes in the topography of the
habitat such as smoothing out of ripples (ABPmer,
2013).
The site is regularly disturbed as it is located in an
area which is exposed to waves (English Nature,
2000 and Section 3.10) and so the biotope is
regularly exposed to sub-surface disturbance.
Shallow disturbance has the potential for changes
in the topography of the habitat to occur from the
formation of pits and furrows and so sublittoral
slightly muddy fine sand has a medium tolerance
to shallow disturbance. Recovery is expected to be
rapid. As stated in Section 3.10, and in detail in
Appendix G of ABPmer & Ichthys Marine (2015),
the top sediment layer is mobilised by natural
processes (currents and waves) 20–40% of the
time.
Therefore it is assessed that sublittoral slightly
muddy fine sand has a high tolerance to surface
abrasion.
High
E. cordatum lives burrowed at about 8 cm (Hill,
2008) and so there is no potential for it to be
impacted by surface abrasion. As such, tolerance is
assessed as High.
High
Ensis spp are a burrowing species and so there is
no potential for it to be impacted by surface
abrasion. As such, tolerance is assessed as High.
Medium
There is the potential for changes in the

Recoverability
High
This is a dynamic environment and so
any pits or furrows will be readily
infilled. (ABPmer, 2013).

Sensitivity
Not sensitive
Sublittoral slightly muddy fine
sand are not sensitive to surface
abrasion.

Studies by Collie et al., (2000) and
Constantino et al., (2008) report that
sandy habitats have a rapid recovery,
within 100 days following a trawl event.
It has also been suggested by Dignan
et al., (2014) that high energy
environments are likely to recover at a
faster rate than lower energy
environments.

Very High
Recovery is assessed as very high as
this species is infaunal and so there is
no impact from surface abrasion to
recover from.
Very High
Recovery is assessed as very high as
this species is infaunal and so there is
no impact from surface abrasion to
recover from.
High
This is a dynamic environment and so

Not sensitive
Tolerance assessed as high and
recovery as very high as this
species lives at 8 cm, and so it is
not sensitive to surface abrasion.
Not sensitive
Tolerance assessed as high and
recovery as very high as this
species is infaunal, and so it is
not sensitive to surface abrasion.
Low
Sublittoral slightly muddy fine
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Impact Pathway
abrasion and/or
selective
extraction

Gear Elements

Feature
sublittoral slightly
muddy fine sand

Shallow disturbance
(<25mm)

Echinocardium
cordatum

Ensis spp

Biological
disturbance
through the
selective
extraction of
species

Ground gear and
net

Habitat lower shore
and shallow
sublittoral slightly
muddy fine sand

Echinocardium
cordatum

National Federation of Fishermen’s Organisations

Tolerance
topography of the habitat to occur which may
cause the formation of pits and furrows (ABPmer,
2013). However material is not removed from or
added to the environment as a result of shrimp
trawling, and as such, the habitat will remain
intact.
In addition, the site is regularly disturbed as it is
located in an area which is exposed to waves
(English Nature, 2000) Section 3.10 and in detail in
Appendix G of ABPmer & Ichthys Marine (2015),
the top sediment layer is regularly mobilised by
natural processes (currents and waves) and forms
mobile bedforms (ripples) of 2.5 cm height 0–10%
of the time. Therefore it is assessed that
sublittoral slightly muddy fine sand has a medium
tolerance.
High
E. cordatum lives burrowed at about 8 cm (Hill,
2008) and so there is no potential for it to be
impacted by shallow disturbance. As such,
tolerance is assessed as High.

Studies by Collie et al., (2000) and
Constantino et al., (2008) report that
sandy habitats have a rapid recovery,
within 100 days following a trawl event.
Muddier sediments may take longer,
but surface sediments are regularly
mobilised (20–40% of the time),

Very High
Recovery is assessed as very high as
this species is infaunal to 8 cm and so
there is no impact from shallow
disturbance to recover from.

Medium
This species has a thin fragile shell and although it
burrows there is potential for it to be disturbed by
shallow disturbance. As such tolerance is assessed
as medium.
High
The habitat is not dependent on the target and
non-target species for a habitat-structuring role,
therefore tolerance is high.

Medium
This species reaches sexual maturity at
about 3-5 years (BIOTIC website) and
therefore recovery is assessed as
medium.
Very High
This pressure is not considered to alter
the physical habitat.

Medium
E. cordatum lives burrowed at about 8 cm (Hill,
2008) and so there is no potential for it to be
caught as by catch by the shrimp fishery.

Medium
Recovery of this species is likely to be
slightly slower as it reaches sexual
materity at the age of 2-3 years (Hill,
2008) and so recovery is assessed as
medium.

However, brown shrimps are considered generalist

ABPmer, December 2015, R.2551B

Recoverability
any pits or furrows will be readily
infilled. (ABPmer, 2013).

Sensitivity
sand are expected to have a low
sensitivity to shallow penetration
as tolerance is predicted as
medium as although there may
be some changes in sediment
topography, due to the dynamic
nature of the area the habitat
structure will remain and
recovery will be rapid.

Not Sensitive
Tolerance assessed as high and
recovery as very high as this
species lives at 8 cm, and so it is
not sensitive to shallow
disturbance.
Low
Ensis spp is expected to have a
medium tolerance and recovery
to shallow disturbance, therefore
sensitivity is assessed as low.
Not Sensitive
High tolerance and very high
recovery therefore results in the
habitat being considered not
sensitive to biological
disturbance.
Low
Medium tolerance and recovery
therefore it is assessed that E.
cordatum have a low sensitivity
to biological disturbance.
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Impact Pathway

Gear Elements

Feature

Ensis spp
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Tolerance
predators (Reise, 1978 and references therein),
predating on species such as bivalve sprat and
polychaetes (Reise, 1978). Research carried out by
Reise (1979) showed that the presence of a
predator such as the brown shrimp can have a
greater effect on the abundance of macrofauna
than physical disturbance resulting in changes to
sediment composition (Reise 1979). Therefore the
removal of brown shrimp, and other non target
species caught as by-catch in the shrimp trawls,
does have the potential to alter the biological
community which may in turn change the
classification of the given assemblage. As
E. cordatum larvae and juveniles have the potential
to be a food source for brown shrimp, it is
assessed as to having a medium tolerance to the
removal of target species.
Medium
Brown shrimps are considered generalist predators
(Reise, 1978 and references therein), predating on
species such as bivalve sprat and polychaetes
(Reise, 1978). Research carried out by Reise (1979)
showed that the presence of a predator such as
the brown shrimp can have a greater effect on the
abundance of macrofauna than physical
disturbance resulting in changes to sediment
composition (Reise 1979). Therefore the removal
of brown shrimp, and other non target species
caught as by-catch in the shrimp trawls, does have
the potential to alter the biological community
which may in turn change the classification of the
given assemblage. As Ensis spp have the
potential to be a food source for brown shrimp, it
is assessed as to having a medium tolerance to the
removal of target species.

Recoverability

Sensitivity

Medium
This species reaches sexual maturity at
about 3-5 years (BIOTIC website) and
therefore recovery is assessed as
medium.

Low
Medium tolerance and recovery
therefore it is assessed that Ensis
spp. have a low sensitivity to
biological disturbance.
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Abra alba and Nucula nitidosa in circalittoral muddy
sand or slightly
AalbNuc)

mixed

sediment

(SS.SSa.CMuSa.

As described in JNCC (2015), this is a non-cohesive muddy sand or slightly shelly/gravelly muddy sand
habitat characterised by the bivalves Abra alba and Nucula nitidosa (Budd, 2006). These are small
bivalves which are able to burrow.

B.7.1

Physical abrasion

Surface abrasion and shallow disturbance
Based on the penetration depth model (Appendix B, ABPmer & Ichthys Marine, 2015) the average
penetration depth across the whole gear is expected to be 0.5 cm (the ground gear is expected to
penetrate the sediment 0.4 cm and the shoe 2 cm). There is the potential for changes in the
topography of the circalittoral muddy sand or slightly mixed sediment habitat to occur which may
cause the formation of pits and furrows (ABPmer, 2013). However, material is not removed from or
added to the environment as a result of shrimp beam trawling, and as such, the habitat will remain
intact. In addition, the site is regularly disturbed as it is located in an area which is exposed to waves
(English Nature, 2000). As stated in Section 3.10, and in detail in Appendix G of ABPmer & Ichthys
Marine (2015), the top sediment layer is mobilised by natural processes (currents and waves). This
varies a huge amount over the site ranging from 60%–100% of the time along the north Norfolk coast,
and 20–40% within The Wash, where currents are the dominant force in surface sediment mobility. In
addition, the sediment forms mobile bedforms (ripples) of 2.5 cm height 5%–40% of the time along
the north Norfolk coast and 0–20% of the time in The Wash.
Circalittoral muddy sand or slightly mixed sediment recovery is assessed as high as any pits or furrows
will be infilled rapidly. Studies by Collie et al. (2000) and Constantino et al, (2008) report that sandy
habitats have a rapid recovery, within 100 days following a trawl event. It has also been suggested by
Dignan et al., (2014) that high energy environments are likely to recover at a faster rate than lower
energy environments. Based on these assumptions it is concluded that circalittoral muddy sand or
slightly mixed sediments are not sensitive to surface abrasion and have a low sensitivity to shallow
disturbance.
A. alba is a shallow-burrowing bivalve (ABPmer, 2013) and has the ability to suspension and deposit
feed (Budd, 2007). Despite the hard shell, it is very fragile (Tebble, 1976). As such there is the potential
that shallow abrasion may damage and kill a proportion of the population. It is however also able to
migrate within the sediment and so able to re-burrow following surface disturbance from fishing
(Appendix E, ABPmer & Ichthys Marine, 2015). Therefore A. alba has a high tolerance to surface
abrasion and has a medium tolerance to shallow disturbance.
A. alba is able to recolonise rapidly, particularly newly disturbed habitats (ABPmer, 2013) through
larval recruitment, secondary settlement and redistribution of adults (Rees and Dare, 1993),
particularly where the spatial footprint of the impact is small (ABPmer, 2013) such as shrimp trawl
shoes. Therefore recovery is expected to be very high. Therefore A. alba is not sensitive to surface
abrasion and has a low sensitive to shallow disturbance.
Regardless of the thick shell, N. nitidosa is likely to potentially damaged by the trawl shoes (Rumohr
and Krost, 1991). However, in areas of high population density Bergman and van Santbrink (2000)
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reported direct mortality of 4% of the population following a single passage of a 12 m beam trawl
(ABPmer, 2013). N. nitidosa lives within the sediment, and therefore it is assessed that N. nitidosa has a
high tolerance to surface abrasion and medium tolerance to shallow disturbance.
Recovery is assessed as high as populations are able to recover quickly (Gittenberger and van Loon,
2011). A study by Bergman and van Santbrink (2000) considering the effects beam trawling on
N. nitidosa found that after trawling, abundances were higher in samples, suggesting that more of the
population had become within reach of the sample grab (ABPmer, 2013). Based on the evidence
provided here, it is assessed that N. nitidosa has a low sensitivity to shallow disturbance.

Biological disturbance
This pressure is not considered to alter the physical habitat, and target and non-target species do not
provide a habitat-structuring role. Therefore circalittoral muddy sand or slightly mixed sediment has a
high tolerance to the selective extraction of species, and is not sensitive.
A. alba and N. nitidosa are not dependent on brown shrimp or any other single species for their diet.
A. alba is a suspension or deposit feeder (Dame, 1996) and N. nitidosa is solely a deposit feeder
(Sabatini and Ballerstedt, 2008). However, both species are a potential prey species for brown shrimp
with A. alba making up to 4% of the diet consumption by abundance in individuals off the Isle of Man
(Oh et al., 2001). Further, a study by Beukema & Dekker (2014) found that a reduction in predatory
species (including Crangon crangon) may benefit the recruitment and survival of bivalve spat.
Naturally low levels of predators due to severe winters resulted in increased bivalve biomass but also
reduced growth rates suggesting the carrying capacity may be approached. Therefore the selective
removal of brown shrimp may positively impact recruitment of bivalves, although this is likely to be
within the naturally-occurring range. Although this study was not on A. alba nor N. nitidosa
specifically, the findings are likely transferable to these species. Therefore it is assessed that A. alba
and N nitidosa have a medium tolerance to biological disturbance from the selective extraction of
species.
Recovery of both species is likely to be quick due to the potential increase recruitment as a result of
the removal of the brown shrimp as noted in the work by Beukema & Dekker (2014), and other
limiting factors on their population sizes. Therefore it is assessed that A. alba and N. nitidosa have a
low sensitivity to biological disturbance.

ABPmer, December 2015, R.2551B

| B.26

Supporting Risk-Based Fisheries Assessments for MPAs

Table B.7
Impact Pathway
Physical damage
resulting from
abrasion and/or
selective
extraction

National Federation of Fishermen’s Organisations

Sensitivity table for Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment (SS.SSa.CMuSa.AalbNuc)
Gear Elements
Ground gear

Feature
Habitat (circalittoral
muddy sand or
slightly mixed
sediment)

Surface abrasion

Abra alba

Nucula nitidosa

ABPmer, December 2015, R.2551B

Tolerance
High
Material is not removed from or added to the
environment as a result of shrimp trawling, and as
such, the habitat will remain intact. There is the
potential for changes in the topography of the
habitat such as smoothing out of ripples (ABPmer,
2013).
The site is regularly disturbed as it is located in an
area which is exposed to waves (English Nature,
2000 and Section 3.10), Sediment mobility by
natural disturbance has been modelled as described
in detail within Appendix G of ABPmer & Ichthys
Marine (2015). Using the natural disturbance model
for grain size 125 μm, the percentage of time that
the sediment is mobile from either currents or
waves ranges from 20%–100% of the time. As such
the biotope is regularly exposed to surface
disturbance. Therefore it is assessed that
circalittoral muddy sand or slightly mixed sediment
has a high tolerance to surface abrasion.
High
A.alba is a shallow-burrowing bivalve (ABPmer,
2013) and therefore will not be affected by surface
abrasion. It is also able to re-burrow following
surface disturbance from fishing (Appendix E,
ABPmer & Ichthys Marine, 2015). Therefore A. alba
has a high tolerence to surface abrasion.

High
N. nitidosa lives within the sediment and therefore
has a high tolerance to aurface abrasion.

Recoverability
High
This is a dynamic environment and so
any pits or furrows will be readily
infilled. (ABPmer, 2013).

Sensitivity
Not sensitive
Infralittoral muddy sands are
not sensitive to surface
abrasion.

Studies by Collie et al., (2000) and
Constantino et al., (2008) report that
sandy habitats have a rapid recovery,
within 100 days following a trawl
event. It has also been suggested by
Dignan et al., (2014) that high energy
environments are likely to recover at a
faster rate than lower energy
environments.

Very High
This species is able to recolonise
rapidly, particularly in newly-disturbed
habitats (ABPmer, 2013) through larval
recruitment, secondary settlement and
redistribution of adults (Rees & Dare,
1993), particularly where the spatial
footprint of the impact is small
(ABPmer, 2013) such as shrimp trawl
shoes. Therefore recovery is expected
to be very high.
Very High
Populations are able to recover quickly
(Gittenberger and van Loon, 2011). A
study by Bergman and van Santbrink
(2000) considering the effects beam
trawling on N. nitidosa found that after

Not sensitive
A.alba has a high tolerance to
shallow abrasion given its
position within the sediment
and therefore is not sensitive to
surface abrasion.

Not sensitive
N. nitidosa is not sensitive to
surface abrasion due to its
position in the sediment.
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Impact Pathway

Gear Elements

Feature

Tolerance

Recoverability
trawling, abundances were higher in
sample, suggesting that more of the
population had become in reach
(ABPmer, 2013).

Sensitivity

Physical damage
resulting from
abrasion and/or
selective
extraction

Beam shoe

Nucula nitidosa

Medium
There is the potential for changes in the topography
of the habitat to occur which may cause the
formation of pits and furrows (ABPmer, 2013).
However material is not removed from or added to
the environment as a result of shrimp trawling, and
as such, the habitat will remain intact.

High
This is a dynamic environment and so
any pits or furrows will be readily
infilled. (ABPmer, 2013).

Low
Infralittoral muddy sands are
expected to have a low
sensitivity to shallow
penetration as tolerance is
predicted as medium as
although there may be some
changes in sediment
topography, due to the
dynamic nature of the area the
habitat structure will remain
and recovery will be rapid.

Shallow
penetration
(<25mm)

Abra alba

In addition, the site is regularly disturbed as it is
located in an area which is exposed to waves
(English Nature, 2000 and Section 3.10).As stated in
Section 3.10 and in detail in Appendix G of ABPmer
& Ichthys Marine (2015), the top sediment layer is
regularly mobilised by natural processes (currents
and waves) and forms mobile bedforms (ripples) of
2.5 cm height 0–40% of the time in the areas where
this biotope occurs. Therefore it is assessed that
circalittoral muddy sand or slightly mixed sediment
has a medium tolerance.
Medium
A.alba is a shallow-burrowing bivalve (ABPmer,
2013) and has the ability to suspension and deposit
feed (Budd, 2007). Despite the hard shell, it is very
fragile (Tebble, 1976). As such there is the potential
that shallow abrasion may damage and kill a
proportion of the population. It is however also able
to migrate within the sediment and so able to reburrow following surface disturbance from fishing (
Appendix E, ABPmer & Ichthys Marine, 2015).
Therefore A. alba has a medium tolerence to shallow
disturbance.

Studies by Collie et al., (2000) and
Constantino et al., (2008) report that
sandy habitats have a rapid recovery,
within 100 days following a trawl
event. Muddier sediments may take
longer, but surface sediments are
regularly mobilised (20–100% of the
time),

Very High
This species is able to recolonise
rapidly, particularly in newly disturbed
habitats (ABPmer, 2013) through larval
recruitment, secondary settlement and
redistribution of adults (Rees & Dare,
1993), particularly where the spatial
footprint of the impact is small
(ABPmer, 2013) such as shrimp trawl
shoes. Therefore recovery is expected
to be very high.

Low
A.alba has a medium tolerance
to shallow abrasion and a very
high recovery as it is able to
recolonise areas rapidly,
therefore it has a low sensitivity
to shallow disturbance.

Bolam et al. (2014) also reported that based on its
small size (<25mm (Budd, 2007)) and exoskeleton,
A. alba would have low sensitivity to trawling

ABPmer, December 2015, R.2551B
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Impact Pathway

Gear Elements

Feature

Nucula nitidosa

Biological
disturbance
through the
selective
extraction of
species

Ground gear and
net

Habitat (circalittoral
muddy sand or
slightly mixed
sediment)

Abra alba

ABPmer, December 2015, R.2551B

National Federation of Fishermen’s Organisations

Tolerance
disturbance, although its living habitat and lack of
mobility increase its sensitivity.
Medium
Regardless of the thick shell, N. nitidosa is likely to
potentially damaged by the trawl shoes (Rumohr
and Krost, 1991). However, in areas of high
population density Bergman and van Santbrink
(2000) reported direct mortality of 4% of the
population following a single passage of a 12m
beam trawl (ABPmer, 2013). Therefore it is assessed
that N. nitidosa will have a medium tolerance to
shallow disturbance.
High
The habitat is not dependent on the target and nontarget species for a habitat-structuring role,
therefore tolerance is high.

Recoverability

Sensitivity

High
Populations are able to recover quickly
(Gittenberger and van Loon, 2011). A
study by Bergman and van Santbrink
(2000) considering the effects beam
trawling on N. nitidosa found that after
trawling, abundances were higher in
sample, suggesting that more of the
population had become in reach
(ABPmer, 2013).
Very High
This pressure is not considered to alter
the physical habitat.

Low
N. nitidosa is expected to have
a medium tolerance and high
recovery to shallow
disturbance, therefore
sensitivity is assessed as low.

Medium
A. alba are not dependent on brown shrimp for their
diet. A. alba is a suspension or deposit feeder
(Dame, 1996). However, it is a potential prey
species for brown shrimp, with A. alba making up to
4% of the diet consumption by abundance in
individuals off the Isle of Man (Oh et al., 2001).
Further, a study by Beukema & Dekker (2014) found
that a reduction in predatory species (including
Crangon crangon) may benefit the recruitment and
survival of bivalve spat. Naturally low levels of
predators due to severe winters resulted in
increased bivalve biomass but also reduced growth
rates suggesting the carrying capacity may be
approached. Therefore the selective removal of
brown shrimp may positively impact recruitment
although this is likely to be within the naturally
occurring range. Although this study was not on
A. alba specifically, the findings are likely
transferable to these species. Therefore it is
assessed that A. alba have a medium tolerance to
biological disturbance.

High
Recovery of this species is likely to be
rapid due to the potential increase
recruitment as a result of the removal
of the brown shrimp as noted in the
work by Beukema & Dekker (2014).

Not Sensitive
High tolerance and very high
recovery therefore results in
the habitat being considered
not sensitive to biological
disturbance.
Low
Medium tolerance and high
recovery therefore it is
assessed that A. alba have a
low sensitivity to biological
disturbance.
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Impact Pathway

Gear Elements

ABPmer, December 2015, R.2551B

Feature
Nucula nitidosa
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Tolerance
Medium
N. nitidosa is solely a deposit feeder and therefore
is not dependent on brown shrimp for their diet
(Sabatini and Ballerstedt, 2008). However, it is a
potential prey species for brown shrimp. A study by
Beukema & Dekker (2014) found that a reduction in
predatory species (including Crangon crangon) may
benefit the recruitment and survival of bivalve sprat.
Naturally low levels of predators due to severe
winters resulted in increased bivalve biomass but
also reduced growth rates suggesting the carrying
capacity may be approached. Therefore the selective
removal of brown shrimp may positively impact
recruitment although this is likely to be within the
naturally occurring range. Although this study was
not on N. nitidosa specifically, the findings are likely
to be transferable. Therefore it is assessed that
N. nitidosa have a medium tolerance to biological
disturbance.

Recoverability
High
Recovery of this species is likely to be
rapid due to the potential increase
recruitment as a result of the removal
of the brown shrimp as noted in the
work by Beukema & Dekker (2014).

Sensitivity
Low
Medium tolerance and high
recovery therefore it is
assessed that N. nitidosa have a
low sensitivity to biological
disturbance.
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Sublittoral mud (SS.SMu)

Sublittoral mud and cohesive sandy mud extends from the extreme lower shore to offshore,
circalittoral habitats. This biotope is predominantly found in sheltered harbours, sealochs, bays, marine
inlets and estuaries and stable deeper/offshore areas, where the reduced influence of wave action
and/or tidal streams allows fine sediments to settle.
The sensitivity for this biotope is assessed as the same as above in Section B.5 for sublittoral muddy
sand.

ABPmer, December 2015, R.2551B
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Mysella bidentata and Abra spp. in infralittoral sandy
mud (SS.SMu.ISaMu.MysAbr)

This biotope is made up of cohesive sandy mud, sometimes with a small quantity of shell in shallow
water, and may contain the bivalves Mysella bidentata and Abra spp. (typically A. alba and A. nitida).
Other characteristic taxa may include Scoloplos armiger, Mya spp., and Thyasira flexuosa. Tubebuilding amphipods are also characteristic of this biotope in particular Ampelisca spp. and Aoridae
such as Microprotopus maculatus. This biotope is generally found in sheltered marine inlets or sealochs
such as Strangford Lough (JNCC, 2015).

B.9.1

Physical abrasion

Surface abrasion and shallow disturbance
Material is not removed from or added to the environment as a result of shrimp trawling, and as such,
the habitat will remain intact. Shallow disturbance may alter the topography and sediment
characteristics of the infralittoral sandy mud habitat (ABPmer, 2013). Tolerance is assessed as high to
surface abrasion and medium to shallow disturbance as although there is potential for these changes
to occur, it is expected that these will only occur in the superficial layers (ABPmer, 2013). As stated in
Section 3.10, and described in detail in Appendix G of ABPmer & Ichthys Marine (2015), the top
sediment layer is regularly mobilised by natural processes (currents and waves) between 60%–100% of
the time along the north Norfolk coast, and 20–40% of the time in The Wash, and may form mobile
bedforms (ripples) of 2.5 cm height between 0% and 40% of time. Although it is acknowledged that
natural disturbance is not directly comparable to the pressure caused by shallow disturbance as a
result of shrimp trawling, it does provide an insight to the natural processes occurring at the site and
whether or not the site does experience any disturbance, and therefore, whether or not the habitat is
able to tolerate disturbance. Therefore it is expected that any pits or furrows formed will be infilled
rapidly and so recovery is assessed as high. As such the habitat sensitivity to surface abrasion is
assessed as not sensitive, and to shallow disturbance is assessed as low.
As mentioned above in Section B.7 , Abra spp are shallow-burrowing bivalves (ABPmer, 2013) which
suspension and deposit feed (Budd, 2007). Despite their hard shell, they are very fragile (Tebble, 1976).
As such there is the potential that shallow disturbance may damage and kill a proportion of the
population. It is also able to migrate within the sediment and so can re-burrow following surface
disturbance from fishing (Appendix E, ABPmer & Ichthys Marine, 2015). Therefore Abra spp. have a
high tolerance to surface abrasion and medium tolerance to shallow disturbance.
Abra spp. are able to recolonise rapidly, particularly newly disturbed habitats (ABPmer, 2013) through
larval recruitment, secondary settlement and redistribution of adults (Rees and Dare, 1993),
particularly where the spatial footprint of the impact is small (ABPmer, 2013) such as shrimp trawl
shoes. Therefore recovery is expected to be very high and therefore Abra spp. are not sensitive to
surface abrasion and have a low sensitivity to shallow disturbance.
The small size of M. bidentata (c. 3 mm) 4 protects the species from fishing disturbance. It is expected
that it will be able to pass through meshes or be pushed out of the way of the ground gear by the
pressure wave as it passes (ABPmer, 2013). Therefore tolerance is assessed as high and recovery as
very high, meaning it is assessed as not sensitive to surface abrasion or shallow disturbance.

4

http://www.marlin.ac.uk/habitats/detail/374

ABPmer, December 2015, R.2551B
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Biological disturbance
This pressure is not considered to alter the physical habitat, and target and non-target species do not
provide a habitat-structuring role. Therefore circalittoral muddy sand or slightly mixed sediment has a
high tolerance to the selective extraction of species, and is not sensitive.
A. alba and M. bidentata are not dependent on brown shrimp or any other single species for their diet.
However, both species are a potential prey species for brown shrimp with A. alba making up to 4% of
the diet consumption by abundance in individuals off the Isle of Man (Oh et al., 2001). Further, a study
by Beukema & Dekker (2014) found that a reduction in predatory species (including Crangon crangon)
may benefit the recruitment and survival of bivalve spat. Naturally low levels of predators due to
severe winters resulted in increased bivalve biomass but also reduced growth rates suggesting the
carrying capacity may be approached. Therefore the selective removal of brown shrimp may positively
impact recruitment of bivalves, although this is likely to be within the naturally-occurring range.
Although this study was not on A. alba nor M. bidentata specifically, the findings are likely transferable
to these species. Therefore it is assessed that A. alba and M. bidentata have a medium tolerance to
biological disturbance from the selective extraction of species.
Recovery of both species is likely to be quick due to the potential increase recruitment as a result of
the removal of the brown shrimp as noted in the work by Beukema & Dekker (2014), and other
limiting factors on their population sizes. Therefore it is assessed that A. alba and M. bidentata have a
low sensitivity to biological disturbance.

ABPmer, December 2015, R.2551B
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Sensitivity table for Mysella bidentata and Abra spp. in infralittoral sandy mud (SS.SMu.ISaMu.MysAbr)

Impact Pathway
Physical damage
resulting from
abrasion and/or
selective extraction

Gear Elements
Ground gear

Habitat/species
Habitat (infralittoral
sandy mud)

Surface abrasion

Mysella bidentata

Physical damage
resulting from
abrasion and/or
selective extraction

Beam shoes
(penetration
20 mm)

Shallow disturbance
(<25 mm)

ABPmer, December 2015, R.2551B

Tolerance
High
Surface abrasion will not affect the sediment
composition or characteristics of the infralittoral
sandy mud habitat (ABPmer, 2013). Tolerance is
therefore high. The top sediment layer is regularly
mobilised by natural processes (currents and waves).
Surface sediments are expected to be obile in the
areas where this habitat occurs between 20% and
100% of the time. Mobile bedforms (ripples) of 2.5cm
height may form 0–40% of the time.
High
The small size and infaunal position of this species
protects this species from surface abrasion. Therefore
is has a high tolerance.

Abra spp

High
Abra spp are shallow-burrowing bivalve (ABPmer,
2013) which suspension and deposit feed (Budd,
2007). They are also able to migrate within the
sediment and re-burrow following surface disturbance
from fishing (Appendix E, ABPmer & Ichthys Marine,
2015). Therefore Abra spp. have a high tolerance to
surface abrasion.

Habitat (infralittoral
sandy mud)

Medium
Shallow disturbance may alter the topography and
sediment characteristics of the infralittoral sandy mud
habitat (ABPmer, 2013). Tolerance is assessed as
medium as although there is potential for these
changes to occur, it is expected that these will only
occur in the superficial layers (ABPmer, 2013). As
stated in Section 3.10, the top sediment layer is
regularly mobilised by natural processes (currents and
waves) and forms mobile bedforms (ripples) of2.5 cm

Recoverability
Very High
Dernie et al. (2003) found that
following a physical disturbance event,
clean sand habitats had the quickest
recovery time (35 days) Therefore it is
expected that any pits or tracks
formed will be infilled within 6 months
and so, recovery is assessed as very
high.

Sensitivity
Not sensitive
High tolerance and very high
recovery results in not
sensitive to surface abrasion.

Very High
Mysella bidentata produces planktonic
larvae and has a high dispersal
potential. Displaced or agitated
individuals can re-burrow themselves
effectively. Therefore recovery is very
high.
Very High
Abra spp. are able to recolonise
rapidly, particularly newly disturbed
habitats (ABPmer, 2013) through larval
recruitment, secondary settlement and
redistribution of adults (Rees and
Dare, 1993), particularly where the
spatial footprint of the impact is small
(ABPmer, 2013) such as shrimp trawl
shoes. Therefore recovery is expected
to be very high.
High
Dernie et al. (2003) found that
following a physical disturbance event,
clean sand habitats had the quickest
recovery time (35 days). Muddier
sediments may take longer, but
surface sediments are regularly
mobilised (10–100% of the time),
therefore it is expected that any pits or
tracks formed will be infilled rapidly,

Not Sensitive
High tolerance and very high
recovery results in a not
sensitive conclusion.

Not sensitive
Not sensitive to surface
abrasion due to its infaunal
position and rapid recovery.

Low
Medium tolerance and high
recovery concludes in a low
sensitivity to shallow
disturbance.
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Impact Pathway

Gear Elements

Habitat/species
Mysella bidentata

Abra spp

Biological
disturbance from
the selective
extraction of
species

Ground gear
and net

Habitat (infralittoral
sandy mud)

Mysella bidentata

Abra spp

ABPmer, December 2015, R.2551B
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Tolerance
height up to 30% of the time.
High
The small size and infaunal position of this species
protects it from shallow disturbance. It can pass
through meshes or be pushed out of the way of
fishing gears by the pressure wave that builds ahead
of these. Therefore it is assessed as having a high
tolerance to shallow disturbance.
Medium
Abra spp. are shallow-burrowing bivalve (ABPmer,
2013) which suspension and deposit feed (Budd,
2007). Despite the hard shell, it is very fragile (Tebble,
1976). As such there is the potential that shallow
abrasion may damage and kill a proportion of the
population. It is however also able to migrate within
the sediment and so able to re-burrow following
surface disturbance from fishing (Appendix E, ABPmer
& Ichthys Marine, 2015). Therefore Abra spp. have a
medium tolerance to shallow disturbance.
High
The habitat is not dependent upon the target or nontarget species for habitat structuring and therefore
tolerance is high.
Medium
M. bidentata may be a potential food source for
brown shrimp. As such, tolerance is assessed as
medium

Medium
Abra spp. may be a potential food source for brown
shrimp. As such, tolerance is assessed as medium.

Recoverability
and recovery is assessed as high
Very High
Mysella bidentata produces planktonic
larvae and has a high dispersal
potential. Displaced or agitated
individuals are able to re-burrow
themselves effectively. Therefore
recovery is assessed as very high
Very High
This species is able to recolonise
rapidly, particularly newly-disturbed
habitats (ABPmer, 2013) through larval
recruitment, secondary settlement and
redistribution of adults (Rees and
Dare, 1993), particularly where the
spatial footprint of the impact is small
(ABPmer, 2013) such as shrimp trawl
shoes. Therefore recovery is expected
to be very high.
Very High
species associated with sand habitats
within the site, recovery is assessed as
high.
High
Recovery is likely to be rapid due to
the potential increase recruitment as a
result of the removal of the brown
shrimp as noted in the work by
Beukema & Dekker (2014).
High
Recovery is likely to be rapid due to
the potential increase recruitment as a
result of the removal of the brown
shrimp as noted in the work by
Beukema & Dekker (2014).

Sensitivity
Not Sensitive
High tolerance and very high
recovery results in a not
sensitive conclusion.

Low
Sensitivity assessed as low
given the medium tolerance
and very high recovery.

Not sensitive
High tolerance means the
habitat is not sensitive to
selective extraction of species.
Low
Medium tolerance and high
recovery results in low
sensitivity.

Low
Medium tolerance and high
recovery results in low
sensitivity.
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B.10 Sublittoral mixed sediments (SS.SMx)
Sublittoral mixed (heterogeneous) sediments are found from the extreme low water mark to deep
offshore circalittoral habitats. These habitats incorporate a range of sediments including
heterogeneous muddy gravelly sands and also mosaics of cobbles and pebbles embedded in or lying
upon sand, gravel or mud. This biotope may support a wide range of infauna and epibiota including
polychaetes, bivalves, echinoderms, anemones, hydroids and bryozoans (JNCC, 2015).

B.10.1 Physical abrasion
Surface abrasion and shallow disturbance
Shallow disturbance may alter the topography and sediment characteristics of the sublittoral mixed
sediments (ABPmer, 2013). Tolerance to surface abrasion is high, and to shallow disturbance is
medium as although there is potential for these changes to occur, it is expected that these will only
occur in the superficial layers (ABPmer, 2013). This habitat occurs in more sheltered parts of the site,
and therefore it is expected that any pits or furrows will be infilled in less than two years, therefore
recovery is assessed as high. As such sensitivity is assessed as low.

Biological disturbance
This habitat is assessed as not sensitive to removal of species as the infralittoral sandy mud habitat will
not be altered as a result of the removal of species.

ABPmer, December 2015, R.2551B
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Table B.9
Impact Pathway
Physical damage
resulting from
abrasion and/or
selective
extraction
Surface abrasion
Physical damage
resulting from
abrasion and/or
selective
extraction

Sensitivity table for sublittoral mixed sediments (SS.SMx)
Gear Elements
Ground gear

Feature
Habitat (sublittoral
mixed sediment)

Tolerance
High
Surface abrasion will not alter the characteristic of
the sublittoral mixed sediment habitat (ABPmer,
2013). Tolerance is therefore assessed as high.

Recoverability
High
Recovery is assessed as high as any
changes to surficial sediments will
recover within two years.

Sensitivity
Not sensitive
High tolerance means the
habitat is not sensitive to surface
abrasion.

Beam shoes
(penetration depth
20 mm)

Habitat (sublittoral
mixed sediment)

High
It is expected that any pits or furrows
formed will be infilled quickly and
therefore recovery is assessed as high.

Low
Medium tolerance and high
recovery, therefore sensitivity is
assessed as low.

Ground gear and
net

Habitat (sublittoral
mixed sediment)

Medium
Shallow disturbance may alter the topography and
sediment characteristics of the sublittoral mixed
sediments (ABPmer, 2013). Tolerance is assessed as
medium as although there is potential for these
changes to occur, it is expected that these will only
occur in the superficial layers (ABPmer, 2013). As
stated in Section 3.10, the top sediment layer is
regularly mobilised by natural processes (currents
and waves) and often forms mobile bedforms
(ripples) of 2.5 cm height, although mixed
sediments are less mobile than finer sands.
High
The habitat is not dependent upon the target or
non-target species and for its structure and
therefore is not considered to be sensitive to the
biological effects of their removal.

Very High
The fauna associated with this habitat
is not known, however, given the
typical species associated with sand
habitats within the site, recovery is
assessed as very high.

Not Sensitive
Medium tolerance and very high
recovery concludes in a low
sensitivity to selective extraction
of species.

Shallow
disturbance
(<25 mm)

Biological
disturbance
through the
selective
extraction of
species

National Federation of Fishermen’s Organisations

ABPmer, December 2015, R.2551B

| B.37

Supporting Risk-Based Fisheries Assessments for MPAs

National Federation of Fishermen’s Organisations

B.11 Mysella bidentata and Thyasira spp. in circalittoral
muddy mixed sediment (SS.SMx.CMx.MysThyMx)
This biotope comprises moderately exposed or sheltered, circalittoral muddy sands and gravels and is
characterised by the bivalves Thyasira spp. (often Thyasira flexuosa) and Mysella bidentate (JNCC,
2015).

B.11.1 Physical abrasion
Surface abrasion and shallow disturbance
Shallow disturbance may alter the surface topography of this habitat, re-suspend sediment and alter
sediment characteristics (ABPmer, 2013). As stated in Section 3.10, the top sediment layer is regularly
mobilised by natural processes (currents and waves) and often forms mobile bedforms (ripples) of
2.5 cm height. This sediment is mixed and so cannot be assigned with one particular grain size model
(Appendix G, ABPmer & Ichthys Marine, 2015). However there are patterns regardless of grain size.
Areas along the north Norfolk coast are more mobile as this is a higher energy area than within the
Wash. Tolerance to surface abrasion is high, and to shallow disturbance is medium as the habitat will
still remain and any alterations will be to the superficial layers of the habitat only (ABPmer, 2013).
Recovery is expected within two years (ABPmer, 2013) and so the habitat is not sensitive to surface
abrasion, and has low sensitivity to shallow disturbance.
The small size of M. bidentata protects the species from surface abrasion and shallow disturbance. It is
expected that they will be able to pass through meshes or be pushed out of the way of the trawl by
the pressure wave as it passes (ABPmer, 2013). Therefore tolerance is assessed as high and recovery as
very high, meaning they are assessed as not sensitive to surface abrasion and shallow disturbance.
Thyasira spp are found 2–8 cm below the sediment surface (Dando & Southward, 1986) therefore the
vast majority of the population will not be within the penetration depth of the shoes (2 cm, see
Section 3.9). Therefore tolerance is assessed as high and recovery as very high, meaning they are
assessed as not sensitive to surface abrasion and shallow disturbance.

Biological disturbance
In addition the potential physical damage, shrimp trawling could have direct and in-direct effects on
benthic organisms and ecosystem through the by-catch and discarding of unwanted marine
organisms. Sieve nets are used within the Wash and proved to be effective in reducing discards of fish
>10 cm (Catchpole et al, 2008). However, although sieve nets are used and present to reduce the
capture of unwanted marine organisms, this gear is least effective at reducing 0-group plaice, which
make up the largest component of the bycatch (Catchpole et al, 2008; Steenbergen et al, 2011). Bycatch and discarding of juvenile (flat) fish species, in particular plaice (Pleuronectes platessa) in the
brown shrimp fishery is extensively reported and a well-recognized problem (Revill and Holst, 2004;
Catchpole et al, 2008). The main fishing areas for brown shrimp also correspond to the nursery
grounds of plaice (Zijlstra, 1972, van Beek et al., 1989). Small mesh size and the location of the fishery
in the nursery grounds cause a large bycatch of juvenile fish. Further, undersized shrimp is being
discarded; monitoring of bycatches in Dutch Shrimp-fisheries show that from 2008 -2010 on average
50% of the total shrimp catches (in kg) where discarded (Tulp et al, 2010).
Brown shrimps are considered generalist predators (Reise, 1978 and references therein), predating on
species such as bivalve sprat and polychaetes (Reise, 1978). Research carried out by Reise (1979)
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showed that the presence of a predator such as the brown shrimp can have a greater effect on the
abundance of macrofauna than physical disturbance resulting in changes to sediment composition
(Reise 1979). Therefore the removal of brown shrimp, and other non-target species caught as by-catch
in the shrimp trawls, does have the potential to affect Thyasira spp and M. bidentata.
The number of studies actually measuring the effect of shrimp trawling on the bottom and benthos is
limited, but Doeksen (2006) provides an overview. In essence there is no scientific based agreement
on the effect of shrimp trawl on the bottom due to the fact that the few studies that have been carried
out in the relevant habitat have looked at different time scales and different T-zero situations (not
fished versus recently fished (Riesen & Reise 1982, Berghahn & Vorberg 1997)). It is therefore
assessed that the biological community does have a medium tolerance to biological disturbance.
Recovery is assessed as high. Therefore it is concluded that Thyasira spp and M. bidentata have a low
sensitivity to biological disturbance.
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Table B.10
Impact Pathway
Physical damage
resulting from
abrasion and/or
selective
extraction

Sensitivity table for Mysella bidentata and Thyasira spp. in circalittoral muddy mixed sediment
Gear Elements
Ground gear

Feature
Habitat
(circalittoral muddy
mixed sediment)

Surface abrasion

Thyasira spp.

Physical damage
resulting from
abrasion and/or
selective
extraction

National Federation of Fishermen’s Organisations

Beam shoes
(penetration depth
20 mm)

Mysella bidentata

High
The small size and infaunal position of this species
protects this species from surface abrasion.
Tolerance is therefore high.

Habitat
(circalittoral muddy
mixed sediment)

Medium
Shallow disturbance may alter the surface
topography of this habitat, re-suspend sediment and
alter sediment characteristics (ABPmer, 2013).
However, the habitat will still remain and any
alterations will be to the superficial layers of the
habitat only (ABPmer, 2013). As stated in Section
3.10, the top sediment layer is regularly mobilised by
natural processes (currents and waves) and often
forms mobile bedforms (ripples) of 2.5cm height.
Tolerance is therefore medium.
High
Thyasira spp. are small bivalves with thin, fragile
shells. Abrasion is likely to lead to damage, although

Shallow
disturbance
(<25 mm)

Thyasira spp.
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Tolerance
High
Surface abrasion may alter the surface topography
(ABPmer, 2013), however, the habitat will still remain
and any alterations will be to the superficial layers of
the habitat only (ABPmer, 2013). As stated in Section
3.10, the top sediment layer is regularly mobilised by
natural processes (currents and waves) and often
forms mobile bedforms (ripples) of 2.5cm height.
Tolerance is therefore high.
High
Thyasira spp. are small bivalves with thin, fragile
shells. This species is found 2–8 cm below the
sediment surface (Dando & Southward, 1986),
therefore will not be affected by surface abrasion,
therefore tolerance is high.

Recoverability
High
Recovery is expected within two
years (ABPmer, 2013) and so is
assessed as high.

Sensitivity
Not Sensitive
Tolerance is assessed as high,
recovery is high and therefore
sensitivity is low.

Very High
Sparks-McConkey and Watling
(2001) found that trawler
disturbance resulted in a decline of
Thyasira flexuosa in Penobscot Bay,
Maine. However, the population
recovered after 3.5 months.
High
Reproductive periods appear to be
seasonal as recorded in Galway Bay,
Ireland (O’Foighil et al., 1984)
therefore recruitment would not
occur immediately and may take a
period of months to replenish
populations.
High
Recovery is expected within two
years (ABPmer, 2013) and so is
assessed as high.

Not Sensitive
The location within the sediment
means that Thyasira will not be
affected by surface abrasion, and
is therefore not sensitive.

Very High
Sparks-McConkey and Watling
(2001) found that trawler

Not Sensitive
The location within the sediment
means that Thyasira will avoid

Not Sensitive
Its small size and infaunal position
mean Mysella bidentata is not
sensitive to surface abrasion.

Low
Tolerance is assessed as medium,
recovery is high and therefore
sensitivity is low.
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Impact Pathway

Gear Elements

Feature

Mysella bidentata

Biological
disturbance from
selective
extraction of
species

Ground gear and
net

National Federation of Fishermen’s Organisations

Tolerance
mortality within the population would depend on
the force of the impact or abrasion (Riley, 2008).
However, given that this species is found 2–-8 cm
below the sediment surface (Dando & Southward,
1986), therefore the vast majority of the population
is not going will not be to affected impacted by
shallow abrasiondisturbance, (<2.5cm), therefore
tolerance is assessed as high.
High
The small size and infaunal position of this species
was judged to protect this species from shallow
disturbance. The species could pass through meshes
or be pushed out of the way of fishing gears by the
pressure wave that builds ahead of these.

Habitat
(circalittoral muddy
mixed sediment)

High
The habitat is not dependent upon the target or
non-target species for its structure or composition
therefore tolerance is high. .

Thyasira spp.

Medium
This species is not dependent on the brown shrimp
or any other specific species as their feeding
methods include deposit, filter, detritus and
suspension feeding (Gofas, 2015).

Recoverability
disturbance resulted in a decline of
Thyasira flexuosa in Penobscot Bay,
Maine. However, the population
recovered after 3.5 months.

Sensitivity
shallow disturbance, and
therefore not sensitive.

High
Reproductive periods appear to be
seasonal as recorded in Galway Bay,
Ireland (O’Foighil et al., 1984)
therefore recruitment would not
happen immediately and may take
a period of months to replenish
populations.
Very High
Recovery is very high as there is no
impact to recover from.

Not Sensitive
The small size and infaunal
position of Mysella bidentata
mean it is not sensitive to shallow
disturbance.

Very High
Recovery will be rapid due to the
increased recruitment as a result of
the removal of the brown shrimp as
noted in the work by Beukema &
Dekker (2014).

Not Sensitive
The habitat is not dependent
upon the target species and
therefore is not sensitive to their
removal.
Low
Tolerance is assessed as medium
and recovery as very high
therefore sensitivity is low.

A study by Beukema & Dekker (2014) found that a
reduction in predatory species (including Crangon
crangon) may benefit the recruitment and survival of
bivalve sprat. Naturally low levels of predators due
to severe winters resulted in increased bivalve
biomass but also reduced growth rates suggesting
the carrying capacity may be approached. Therefore
the selective removal of brown shrimp may
positively impact recruitment although this is likely
to be within the naturally occurring range. Although
this study was not on Thyasira spp.specifically, the
findings are likely to be transferable. Tolerance is
therefore medium.
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Impact Pathway

Gear Elements
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Feature
Mysella bidentata
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Tolerance
Medium
As above, brown shrimp may prey on M. bidentata
and therefore removal of brown shrimp may benefit
the recruitment and survival of bivalve sprat,
although this is likely to be within the naturallyoccurring range. Tolerance is therefore medium.

Recoverability
High
Reproductive periods appear to be
seasonal as recorded in Galway Bay,
Ireland (O’Foighil et al., 1984)
therefore recruitment would not
happen immediately and may take
a period of months to replenish
populations. However, recovery will
likely be effective due to the
increased recruitment as a result of
the removal of the brown shrimp as
noted in the work by Beukema &
Dekker (2014).

Sensitivity
Low
Tolerance is assessed as medium
and recovery as high therefore
sensitivity is assessed as low.

| B.42

Supporting Risk-Based Fisheries Assessments for MPAs

National Federation of Fishermen’s Organisations

B.12 Flustra foliacea and Hydrallmania falcata on tide-swept
circalittoral mixed sediment (SS.SMx.CMx.FluHyd)
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 characterise it and is possibly best considered an epibiotic overlay.
Flustra foliacea and the hydroid Hydrallmania falcata characterise this biotope; lesser amounts of
other hydroids such as Sertularia argentea, Nemertesia antennina and occasionally Nemertesia ramose,
occur where suitably stable hard substrata is found. The anemone Urticina feline and the soft coral
Alcyonium digitatum may also characterise 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.

B.12.1 Physical abrasion
Surface abrasion and shallow disturbance
Surface disturbance may alter the surface topography of this habitat, re-suspend sediment and alter
sediment characteristics (ABPmer, 2013). This sediment is mixed and so cannot be assigned with one
particular grain size model (Appendix G, ABPmer & Ichthys Marine, 2015). However there are patterns
regardless of grain size. Areas along the north Norfolk coast are more mobile as this is a higher
energy area than within The Wash. As stated in Section 3.10, the top sediment layer is regularly
mobilised by natural processes (currents and waves) and often forms mobile bedforms (ripples) of
2.5 cm height. The habitat is tide-swept and therefore has high tolerance to surface abrasion.
Tolerance to shallow disturbance is assessed as medium as the habitat will still remain and any
alterations will be to the superficial layers of the habitat only (ABPmer, 2013). Recovery is expected
within 2 years (ABPmer, 2013) and so is assessed as high and sensitivity is assessed as low.
Hydrallmania falcata is a delicate species. The stems and fronds are not as stiff and robust as that of
Flustra foliacea and therefore the damage caused by surface penetration by trawl gear is likely to be
higher. The gear will possibly remove more colonies and will most likely tear the fronds. Therefore
tolerance to surface abrasion and shallow disturbance is assessed as low.
A study on the recovery of epifauna from scallop dredging noted the ability for a number of hydroid
species to recover well from storm events. The results suggest that this species may be able to recover
well from temporary short-term trawling activities. In addition, a number of hydroid species have a
dormant stage of development that is very resistant to environmental perturbation (Gili & Hughes,
1995). Hydroids are also often one of the first colonising species when new bare substrate becomes
exposed, for example colonising an artificial reef and becoming abundant within a year (Jensen et al.,
1994). Therefore recovery is assessed as high, within 2 years and sensitivity is assessed as medium.
Flustra foliacea forms a stiff but flexible bushy clump 6–10 cm high, occasionally up to 20 cm high.
Although Flustra foliacea is flexible, physical disturbance by a passing shrimp trawl has the potential to
cause some damage to the fronds and remove some colonies, as such, tolerance to surface abrasion
and shallow disturbance is assessed as low.
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Recovery will depend on recruitment from other populations and is assessed as high. Silén (1981)
found that Flustra foliacea could repair physical damage to its fronds within 5–10 days. Presumably, as
long as the holdfast remains intact, Flustra foliacea will survive and grow back (Tyler-Walters &
Ballerstedt, 2007). Therefore sensitivity is assessed as medium.

Biological disturbance
This habitat is assessed as not sensitive to removal of non-target species. The circalittoral muddy
mixed sediment habitat will not be altered by removal of target and/or non-target species. In
addition to the potential physical damage, shrimp trawling could have direct and in-direct effects. The
removal of brown shrimp are not considered to alter the abundance of Hydrallmania falcata and
Flustra foliacea. However these are important for the community structure and so have been assessed
as having a medium sensitivity to biological disturbance
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Table B.11
Impact Pathway
Physical damage
resulting from
abrasion and/or
selective
extraction
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Sensitivity table for Flustra foliacea and Hydrallmania falcata on tide-swept circalittoral mixed sediment
Gear Elements
Ground gear

Feature
Habitat: Tideswept circalittoral
mixed sediment

Surface abrasion

Tolerance
High
There is the potential for changes in the
topography of the habitat to occur which may
cause smoothing out and some superficial
sediment disturbance (ABPmer, 2013). However
material is not removed from or added to the
environment as a result of shrimp trawling, and as
such, the habitat will remain intact.

Recoverability
High
This is a dynamic environment and so
recovery is expected within 2 years
(ABPmer, 2013) and so is assessed as
high

Sensitivity
Not Sensitive
High tolerance, recovery is
assessed as high and so, it is
assessed as not sensitive.

High
A study on the recovery of epifauna
from scallop dredging noted the
ability for a number of hydroid species
to recover well from storm events. This
suggests that this species may be able
to recover well from temporary short
term trawling activities.

Medium
Due to the low tolerance of
Hydrallmania falcata to shallow
penetration abrasion and the
high recoverability of the
species, the sensitivity has been
assessed as Medium.

In addition, the biotopes on the north Norfolk
coast are regularly subject to wave-exposed
conditions (English Nature, 2000) and so are
subjected to disturbance on a regular basis.
Therefore it is assessed that this habitat has a high
tolerance to surface disturbance.

Hydrallmania
falcata

As stated in Section 3.10, the top sediment layer is
regularly mobilised by natural processes (currents
and waves) and often forms mobile bedforms
(ripples) of 2.5cm height. Tolerance is assessed as
medium.
Low
Sessile and delicate therefore vulnerable to
physical disturbance from fishing gear and to the
deposition of sediment mobilised during physical
disturbance ( Appendix E, ABPmer & Ichthys
Marine, 2015.)
If the substrate is turned over the individuals may
die from physical damage or prevention of feeding
(Tillin & Tyler-Walters, 2014).
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No information of Hydrallmania
falcate was found specifically, although
a number of hydroid species have a
dormant stage of development that is
very resistant to environmental
perturbation (Gili & Hughes, 1995).
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Impact Pathway

Gear Elements
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Feature

Tolerance

Flustra foliacea

Low
As this species is epibenthic, disturbance by the
trawl gear below the surface would not have much
added effect on top of the surface abrasion
mentioned above, although it may dislodge and
upturn the substrate on which Flustra foliacea has
a holdfast. If the substrate is turned over the
individuals may die from physical damage or
prevention of feeding (Tillin & Tyler-Walters, 2014).

Recoverability
Hydroids are also often one of the first
colonising species when new bare
substrate becomes exposed, for
example colonising an artificial reef
and becoming abundant within a year
(Jensen et al., 1994).
High
Flustra foliacea populations will be
removed with the removal of the
substratum. Recovery will depend on
recruitment from other populations
and is assessed as high. Silén (1981)
found that Flustra foliacea could repair
physical damage to its fronds within 510 days. Presumably, as long as the
holdfast remains intact, Flustra foliacea
will survive and grow back. (TylerWalters & Ballerstedt, 2007).

Sensitivity

Medium
Due to the low tolerance of
Flustra foliacea to shallow
penetration abrasion and the
high recoverability of the
species, the sensitivity has been
assessed as Medium.

Settlement is very dependent on the
hydrographic regime with strong
currents allowing larvae to be
dispersed over a long distance. The
short larval life however, means most
of the larvae settle close to breeding
colonies (Ryland, 1976).
The sand abrasion tolerated by Flustra
foliacea may remove other species,
providing Flustra foliacea with space to
colonize.
Hydrallmania
falcata
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Low
This is a sessile hydroid and so has a low tolerance
to surface abrasion from shrimp trawling in the
wash. Although it is documented as being flexible,
it is also fragile (BIOTIC website) and so has a low
tolerance to surface abrasion

High
A study on the recovery of epifauna
from scallop dredging noted the
ability for a number of hydroid species
to recover well from storm events. This
suggests that this species may be able
to recover well from temporary short
term trawling activities.

Medium
Low tolerance and high recovery
means that the H. falcata is
assessed as having a medium
sensitivity.
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Impact Pathway
Physical damage
resulting from
abrasion and/or
selective
extraction

Gear Elements
Beam shoe
(penetrates to
20 mm)

Feature
Habitat: Tideswept circalittoral
mixed sediment

Shallow
penetration
(<25mm)

Flustra foliacea

Hydrallmania
falcata

Biological

Ground gear and
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Habitat: Tide-
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Tolerance
Medium
Shallow disturbance may alter the surface
topography of this habitat, re-suspend sediment
and alter sediment characteristics (ABPmer, 2013).
However, the habitat will still remain and any
alterations will be to the superficial layers of the
habitat only (ABPmer, 2013). As stated in Section
3.10, the top sediment layer is regularly mobilised
by natural processes (currents and waves) and
often forms mobile bedforms (ripples) of 2.5cm
height. Tolerance is therefore medium.
Low
Flustra foliacea forms a stiff but flexible bushy
clump 6–10 cm high, occasionally up to 20 cm
high. Although Flustra foliacea is flexible, physical
disturbance by a passing shrimp trawl has the
potential to cause some damage to the fronds and
remove some colonies, as such, tolerance to
shallow disturbance is assessed as low.
Low
This is a sessile hydroid and so has a low tolerance
to shallow disturbance from shrimp trawling in the
wash. Although it is documented as being flexible,
it is also fragile (BIOTIC website) and so has a low
tolerance to shallow disturbance.

High

Recoverability
High
Recovery is expected within two years
(ABPmer, 2013) and so is assessed as
high.

Sensitivity
Low
Tolerance is assessed as
medium, recovery is high and
therefore sensitivity is low.

High
As described above for surface
abrasion, recovery is assessed as high.

Medium
Tolerance is assessed as low,
recovery is high and therefore
sensitivity is medium.

High
A study on the recovery of epifauna
from scallop dredging noted the
ability for a number of hydroid species
to recover well from storm events. This
suggests that this species may be able
to recover well from temporary short
term trawling activities.
Very High

Medium
Low tolerance and high recovery
means that the H. falcata is
assessed as having a medium
sensitivity.

Not Sensitive
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Impact Pathway
disturbance
through the
selective
extraction of
species

Gear Elements
net

Feature
swept circalittoral
mixed sediment

Tolerance
Tide-swept circalittoral mixed sediment is not
dependent upon the target or non-target species
and therefore has a high tolerance to their
removal.
.

Recoverability
Recovery is assessed as high as this
habita is not dependent on species.

Sensitivity
The habitats associated with
sub-features in The Wash and
North Norfolk Coast SAC are not
considered to be dependent
upon the target species and
therefore are not considered to
be sensitive to the biological
effects of their removal.

Hydrallmania
falcata

Low
The modification to gear within the Wash will have
no impact on the by-catch levels of Hydrallmania
falcate. This is because once this species is
removed from the substrate, regardless of whether
or not they subsequently fall through the net is
inconsequential as they will not be able to resettle
instantly like the polychaetes, bivalve and other
such fauna found within the site. The removal of
brown shrimp are not considered to alter the
abundance of Hydrallmania falcate. Therefore it is
concluded that Hydrallmania falcate has a low
tolerance to biological disturbance.

High
A study on the recovery of epifauna
from scallop dredging noted the
ability for a number of hydroid species
to recover well from storm events. This
suggests that this species may be able
to recover well from temporary short
term trawling activities.

Medium
Due to the low tolerance of H.
falcata to biological disturbance
and the high recoverability of
the species, the sensitivity has
been assessed as Medium.

High

Medium

Flustra foliacea
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Hydrallmania falcata like many other erect
epifaunal species provide a structurally complex
habitat for refuge, substrate of attachment, and
nursey ground for species. Therefore its removal
would likely have subsequent effects on
community diversity (Bradshaw et al 2002) and
tolerance is assessed as low.
Low
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Impact Pathway

Gear Elements
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Feature
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Tolerance
The modification to gear within the Wash will have
no impact on the by-catch levels of Flustra foliacea.
This is because once this species is removed from
the substrate, regardless of whether or not they
subsequently fall through the net is
inconsequential as they will not be able to resettle
instantly like the polychaetes, bivalve and other
such fauna found within the site. The removal of
brown shrimp are not considered to alter the
abundance of Flustra foliacea. Therefore it is
concluded that Flustra foliacea has a low tolerence.
To biological disturbance.

Recoverability
Flustra foliacea populations will be
removed with the removal of the
substratum. Recovery will depend on
recruitment from other populations
and is assessed as high

Sensitivity
Due to the low tolerance of H.
falcata to biological disturbance
and the high recoverability of
the species, the sensitivity has
been assessed as Medium.
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B.13 Sublittoral biogenic reefs
This biotope plays an important role in the structural composition or the stability of the seabed and
provides a habitat for other species. As such, this habitat usually supports a diverse range of fauna and
flora (JNCC, 2015).

B.13.1 Physical abrasion
Surface abrasion and shallow disturbance
Pictures revealed that shrimpers may trawl over the robust reef structures without causing visible
damage. These findings are corroborated by the results of field experiments performed on the reefs of
Sabellaria alveolata on the French Atlantic coast, and also by empirical calculations of the load of the
fishing gear and the compressive strength of the reef. The rollers had no problem in running over the
reef sections. In this particular case, reef structures were shallow and rose to a height of 30 to 40 cm
above the seabed. The rollers regularly jumped off the reef surface and had bottom contact for 39% of
the overall trawling time. However, the trawl shoes had left clear impressions, especially where they
had made contact with the upper edges of the reef (Vorberg, 2000). Species which are sessile or slow
moving and fragile will have a low to medium tolerance to surface abrasion and shallow disturbance.
Biogenic reefs are found on a variety of sediments and so cannot be assigned to a given grain size
modelled as part of this project as described in Appendix G, ABPmer & Ichthys Marine, 2015.
However there are patterns regardless of grain size. Areas along the north Norfolk coast are more
mobile as this is a higher energy area than within The Wash. Within the Wash, surface sediments are
mobile 10%–40% of the time.
Recovery is again dependent upon their biological traits and ability to recolonise and resettle
following a disturbance event. In Vorberg’s study (2000), all traces caused by the fishing gear had
disappeared four to five days later due to the building activities of the worms (Vorberg, 2000). The
experimental destruction of Sabellaria reefs found the growth during the restoration phase was
significantly higher than undisturbed growth. In September/October the average undisturbed growth
at the three different measurement points was 0.7 mm a day, while the average daily growth after
removing 2 cm of surface was 4.4 mm day (Vorberg, 2000). Recovery is assessed as medium to very
high. Therefore sensitivity is assessed as low to medium. .

Biological disturbance
Biogenic reefs are not targeted by shrimp trawls in The Wash. However, brown shrimps are considered
generalist predators (Reise, 1978 and references therein), predating on species such as bivalve sprat
and polychaetes (Reise, 1978). Research carried out by Reise (1979) showed that the presence of a
predator such as the brown shrimp can have a greater effect on the abundance of macrofauna than
physical disturbance resulting in changes to sediment composition (Reise 1979). Therefore the
removal of brown shrimp, and other non-target species caught as by-catch in the shrimp trawls, has
the potential to alter the biological community which may in turn change the classification of the
given assemblage. Therefore any reef-building organism has the potential to be a food source for
brown shrimp. As such biogenic reefs are assessed as having a medium tolerance to the removal of
the target species. Recovery is assessed as being very high considering the ability of these species
(namely polychaetes within The Wash) to recover following disturbance events (Ferns et al., 2000;
Ager, 2008 and references therein; Rabaut et al., 2009). Therefore it is concluded as having a low
sensitivity to biological disturbance from the selective extraction of species.
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Table B.12
Impact Pathway
Physical damage
resulting from
abrasion and/or
selective
extraction

Sensitivity table for sublittoral biogenic reefs
Gear Elements
Ground gear

Feature
Biogenic reefs

Tolerance
Low–Medium
Pictures revealed that shrimpers may trawl over the
robust reef structures without causing visible
damage. These findings are corroborated by the
results of field experiments performed on the reefs
of Sabellaria alveolata on the French Atlantic coast,
and also by empirical calculations of the load of the
fishing gear and the compressive strength of the
reef. The rollers had no problem in running over the
reef sections. In this particular case, reef structures
were shallow and rose to a height of 30 to 40 cm
over the bottom. The rollers regularly jumped off the
reef surface and had bottom contact for 39% of the
overall trawling time. However, the trawl shoes had
left clear impressions, especially where they had
made contact with the upper edges of the reef
(Vorberg, 2000). However we are not certain of the
species present at the site and as species which are
sessile or slow moving and fragile will have a low to
medium tolerance.

Beam shoe
(penetrates to
20 mm)

Biogenic reefs

Low–Medium
Pictures revealed that shrimpers may trawl over the
robust reef structures without causing visible
damage. These findings are corroborated by the
results of field experiments performed on the reefs
of Sabellaria alveolata on the French Atlantic coast,
and also by empirical calculations of the load of the
fishing gear and the compressive strength of the
reef. The rollers had no problem in running over the
reef sections. In this particular case, reef structures
were shallow and rose to a height of 30 to 40 cm
over the bottom. The rollers regularly jumped off the
reef surface and had bottom contact for 39% of the

Surface abrasion

Physical damage
resulting from
abrasion and/or
selective
extraction
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Shallow
penetration
(<25mm)

ABPmer, December 2015, R.2551B

Recoverability
Medium–Very High
Recovery is again dependent upon
their biological traits and ability to
recolonise and resettle following a
disturbance event. In Vorberg’s study
(2000) all traces caused by the fishing
gear had disappeared four to five
days later due to the building
activities of the worms (Vorberg,
2000). The experimental destruction
of Sabellaria reefs found the growth
during the restoration phase was
significantly higher than undisturbed
growth. In September/October the
average undisturbed growth at the
three different measurement points
was 0.7 mm a day, while the average
daily growth after removing 2 cm of
surface was 4.4 mm day (Vorberg,
2000). However because we are not
certain of the species present,
recovery is assessed as medium to
very high. Therefore sensitivity is
assessed as low to high.
Medium–Very High
Recovery is again dependent upon
their biological traits and ability to
recolonise and resettle following a
disturbance event. In Vorberg’s study
(2000) all traces caused by the fishing
gear had disappeared four to five
days later due to the building
activities of the worms (Vorberg,
2000). The experimental destruction
of Sabellaria reefs found the growth
during the restoration phase was
significantly higher than undisturbed

Sensitivity
Low–Medium
Dependent upon the species
present sensitivity is assessed as
between low to high sensitivity.

Low–Medium
Dependent upon the species
present sensitivity is assessed as
between low to high sensitivity.
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Impact Pathway

Gear Elements

Feature

Tolerance
overall trawling time. However, the trawl shoes had
left clear impressions, especially where they had
made contact with the upper edges of the reef
(Vorberg, 2000). However we are not certain of the
species present at the site and as species which are
sessile or slow moving and fragile will have a low to
medium tolerance.

Biological
disturbance
through the
selective
extraction of
species

Ground gear and
net

Biogenic reefs

Medium
Biogenic reefs are not targeted by shrimp trawls in
the Wash. However, brown shrimps are considered
generalist predators (Reise, 1978 and references
therein), predating on species such as bivalve sprat
and polychaetes (Reise, 1978). Research carried out
by Reise (1979) showed that the presence of a
predator such as the brown shrimp can have a
greater effect on the abundance of macrofauna than
physical disturbance resulting in changes to
sediment composition (Reise 1979). Therefore the
removal of brown shrimp, and other non-target
species caught as by-catch in the shrimp trawls,
does have the potential to alter the biological
community which may in turn change the
classification of the given assemblage. Therefore any
reef building organism has the potential to be a
food source for brown shrimp. As such biogenic
reefs are assessed as having a medium tolerance to
the removal of the target species.
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Recoverability
growth. In September/October the
average undisturbed growth at the
three different measurement points
was 0.7 mm a day, while the average
daily growth after removing 2 cm of
surface was 4.4 mm day (Vorberg,
2000). However because we are not
certain of the species present,
recovery is assessed as medium to
very high. Therefore sensitivity is
assessed as low to high.
Very High
Recovery is assessed as being very
high considering the ability of these
species (namely polychaetes within
the Wash) to recover following
disturbance events (Ferns et al., 2000;
Ager, 2008 and references therein;
Rabaut et al., 2009).

Sensitivity

Low
Medium tolerance and very high
recovery, therefore it is assessed
as having a low sensitivity.
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