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Executive Summary 
This report provides a shadow, site-level assessment of otter trawling activity in Margate and Long 
Sands Site of Community Importance (SCI).  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.  
 
Margate and Long Sands SCI is located to the north of the Thanet coast, extending in a north-easterly 
direction to the outer reaches of the Thames Estuary.  It has a surface area of 649 km2 and is 
designated for the feature ‘subtidal sandbanks which are slightly covered by seawater all the time’.  
The conservation objective is to ‘maintain’. 
 
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 and plotter 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 three potential pressure categories which may cause deterioration of the features and 
disturbance of species as a result of mobile benthic fishing within the Margate and Long Sands SCI. 
These pressures are:    
 

 Physical damage and disturbance through abrasion (surface abrasion, shallow disturbance and 
deep disturbance);  

 Changes in siltation rate; and 
 Biological disturbance through the selective extraction of species.  

 
The pressures from otter 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 otter trawlers in Margate and Long Sands SCI. 
 
Sensitivity 
 
Using existing evidence, biological traits and expert opinion (ABPmer, 2013) the sensitivity of the 
features to the pressures from otter 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 otter trawls used by under-10m vessels 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 sand habitats such as those in Margate and Long Sands SCI are regularly disturbed, with 
biotopes characteristic of wave-exposed conditions and typical species adapted to high levels of 
disturbance.  Therefore they are tolerant of disturbance, characterised by predominantly infaunal 
species, and able to recover rapidly from physical damage caused by abrasion.  Areas of coarser and 
finer sediments, and areas in troughs between sandbanks are relatively more stable, but are still 
subject to regular natural disturbance, and the faunal assemblages reflect this natural disturbance.   
 
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 in 
the site.  This indicates that in the northern part of the site, active bedforms are present around 60% 
of the time.  In the least-disturbed south-west part of the site, active bedforms are present around 10–
30% of the time.  In areas of muddier sediments in the troughs in the southern part of the site, mobile 
bedforms of 2.5 cm height may not form, but surface sediments are mobile 50–70% 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 were 
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 SCI.  This was used to analyse swept area on individual biotopes, and scaled up to 
reflect the whole under-15m fleet. 
 
Analysis of the frequency of impact from VMS data indicates that large parts of the site are not fished 
at all, other areas may be trawled once per year or once every few years, and there are small areas 
where fishing activity appears to be more concentrated (the channels in the southern part of the site, 
and to a lesser extent in the north-east corner).  These data indicate that the frequency of impact from 
over-15m vessels is highest in the north-east of the site, predominantly on the polychaete worm reefs 
on subtidal sediments, where the analysis indicates up to four to six trawl passes of a 30 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 once per year or less, with the probability of the highest-impacting gear components 
(trawl doors, representing 7% of the gear footprint) impacting the same area correspondingly lower. 
 
The exposure assessment in this study calculated the area impacted by the over-15m vessels’ trawl 
doors as 8 km2 over a five-year period, with 1.5 km2 impacted by the skids and 74 km2 impacted by 
the ground rope.  This represents 1%, <1% and 11% of the subtidal habitat areas, respectively.  
However, these figures are expected to be over-estimates of the actual area impacted by over-15m 
vessels, since the large number of ‘unknown’ UK VMS pings which occur in the southern part of the 
site are likely to be guard ship vessels associated with cable laying for the London Array windfarm.  
The swept area calculations for the under-15m vessels indicate that an area 85 km2 per year is 
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impacted by the trawl doors, with 15 km2 per year impacted by the skids, and 713 km2 per year 
impacted by the ground gear.   
 
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 pressures at the 
assessed levels of exposure, which take into account both over-15m and under-15m fishing patterns.   
 
One biotope was assessed as having a moderate vulnerability: 
 

 Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral 
compacted fine muddy sand has a moderate vulnerability to surface abrasion, due to the high 
level of exposure by under-15m vessels; Magelona mirabilis is a surface deposit-feeder that 
may be affected by surface abrasion.  

 
There are some pressures and biotopes for which the assessment was of ‘low vulnerability’: 
 

 Dense L. conchilega and other polychaetes in tide-swept infralittoral sand and mixed gravelly 
sand has a low vulnerability to deep disturbance, due to the large amount of fishing that takes 
place on this biotope, predominantly from the under-15m vessels.   

 Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral 
compacted fine muddy sand has a low vulnerability to deep disturbance, due to its medium 
sensitivity to this pressure.   

 Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment has a low 
vulnerability to deep disturbance, due to its low sensitivity but moderate level of exposure.   

 Polychaete worm reefs on subtidal sediment have a low vulnerability to surface, and up to low 
vulnerability to shallow and deep disturbance. 

 
The assessments of low vulnerability should be considered in relation to the conservation objective of 
the site which is to ‘maintain’.  This indicates that the sandbank feature is in favourable condition, 
given the existing levels of fishing activity in the site.  Fishing activity has declined, rather than 
increased over recent decades, and the exposure assessment is likely to over-estimate exposure, due 
to the inclusion of ‘unknown’ pings and the scaling factor used for under-15m activity, which should 
be further ground-truthed by the industry. For ‘low’ impacts, managers and Competent Authorities 
will need to decide whether these constitute an adverse effect on integrity, particularly where these 
areas are subject to more frequent natural disturbance.   
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1 Introduction 

1.1 Need for an Assessment 

The Habitats Regulations1 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 a 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, 2015a). 
 
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 

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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objectives; the first is to determine whether or not otter trawling within the Margate and Long Sands 
Site of Community Importance (SCI), alone or in combination with other plans or projects, has a likely 
significant effect on the ‘Sandbanks which are slightly covered by seawater all the time’ interest 
feature of the site; the second is to determine whether otter 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: 
 

 Natural England, 2010. Inshore Special Area of Conservation (SAC). Margate and Long Sands. 
SAC Selection Assessment. Version 2.5;  

 Natural England, 2012. Margate and Long Sands Candidate Special Area of Conservation. 
Formal advice under regulation 35(3) of The Conservation of Habitats and Species Regulations 
2010. Version 6.0 (July 2012); 

 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 (biotope) 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 and non-UK over-15m vessels; 
 FisherMap and the MCZ Fisheries Model data for UK under-15m vessels; 
 Information from Kent & Essex Inshore Fisheries Conservation Authority (K&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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2 Information about the European Marine 
Site 

2.1 Overview and Qualifying Features 

The Margate and Long Sands site was formally submitted by the Government to the European 
Commission as a candidate Special Area of Conservation (cSAC) in August 2010.  Since then it has 
been approved by the European Commission and has become a Site of Community Importance (SCI). 
From the date of SCI designation, the Government has six years to designate it as an SAC.  
 
The site is located to the north of the Thanet coast, extending in a north-easterly direction to the 
outer reaches of the Thames Estuary (Natural England, 2012) (Figure C1). It has a surface area of 
649 km2 and comprises a large number of sandbanks.  
 

 

Figure 2.1 Location of Margate and Long Sands SCI 
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The qualifying feature for the Margate and Long Sands SCI is: 
 

 Subtidal sandbanks which are slightly covered by seawater all the time (1110).  
 
The 2012 conservation advice (Natural England, 2012) identified two sub-features (dynamic sand 
communities and gravelly muddy sand communities), however, in the latest conservation advice, this 
is updated to four sub-features (Elaine Young, MMO, pers. comm.): 
 

 subtidal coarse sediment (A5.1) 
 subtidal sand (A5.2) 
 subtidal mud (A5.3) 
 subtidal mixed sediment (A5.4). 

 
The sandbanks within the site are positioned generally in a west to east orientation, apart from the 
largest bank, ‘Long Sand’; this bank runs north-east to south-west. The sandbanks within the site are 
comprised of well-sorted sandy sediments which are muddier and more gravelly in the troughs 
(Natural England, 2012).  The sandbanks were identified using the Klein (2006) methodology, referred 
to as the ‘sandbank slope analysis method’. The majority of the feature is within 20 metres of water, 
however, the sandbanks may extend into deeper water and these areas are also included as part of 
the designation where the sandbank is present and hosts relevant biological assemblages (Natural 
England, 2012).  The Annex I sandbank feature extends to the boundary of the site (MMO, pers. 
comm.). 
 
The crests of the banks are species-poor and characterised by fauna associated with mobile sand 
environments such as polychaetes and amphipods (Natural England, 2012).  The troughs of the banks 
are relatively more diverse and populated by species such as polychaetes, crustaceans, molluscs and 
echinoderms (Natural England, 2010). 
 
MLS SCI is designated for the Annex I feature, sandbanks which are slightly covered by seawater all of 
the time.  Natural England considers the whole site to be important for the overall functioning and 
associated biodiversity of the Annex I feature (Natural England, pers comm.).  
 
Natural England is currently updating the conservation advice package for the MLS SCI.  As part of this 
process surveys have been carried out and the biotopes present within the site are being updated.  
This process has resulted in biotopes being added as well as removed from the advice documents. 
This assessment has used the most recent information provided to us by Natural England at the time 
of writing (November 2015). As such, the two sub-features, dynamic sand communities and gravelly 
muddy sand communities as stated within the conservation objectives are not assessed. Rather the 
updated biotopes provided by Natural England have been assessed, across their extents within the 
site.  It must be noted that the information supplied by Natural England is draft, and therefore is 
subject to change.  
 
The banks are predominantly composed of sand, with more gravelly and silty sediments towards the 
edges and in the troughs.  Trough areas between the sandbanks lie in approximately 10–20 m depth 
of water, and some crest areas are exposed above chart datum.  The overall position of the sandbanks 
appears to be relatively stable over time (UKHO, 2007; Burningham & French 2009), although Long 
Sand demonstrates a more dynamic sediment environment with sediment moving in a clockwise 
direction around the bank with ripples and sandwaves present (UKHO, 2006), indicative of a high 
energy environment.  
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This is a high energy area as the whole site is subject to strong tidal currents and high levels of sand 
mobility.  The banks are regularly disturbed as they are located in the tidally-influenced mouth of the 
Thames estuary, although due to where it is situated, the Long Sand bank is more influenced by the 
North Sea.  The banks are described as a dynamic structure and there have been significant 
movements of the banks’ edges over time (Natural England, 2012).  During interviews, fishermen 
reported movement of the banks and channels within the site of the order of tens to several hundreds 
of metres within a year.  The levels of natural disturbance have been modelled for this assessment and 
are explained in detail in Section 3.10.  
 
Different biotopes have been recorded within the site (Figure 2.2), which reflect these conditions, 
primarily being characterised by small infaunal polychaetes and amphipods, capable of moving rapidly 
within the sediment and/or the water column:   
 

 Lanice conchilega and other polychaetes in tide-swept infralittoral sand and mixed gravelly 
sand (SS.SSA.ICS.SLan) is present in the south-eastern section of the site;  

 Hesionura elongata and Microphthalmus similis with other interstitial polychaetes in 
infralittoral mobile coarse sand (SS.SCS.ICS.HeloMsim) is present in a small isolated patch in 
the south-west of the site; 

 Infralittoral fine sand (SS.SSa.IFiSa) which is found in parts of Lond Sand, and as a parent 
habitat to the following two widespread biotopes; 

 Infralittoral mobile clean sand with sparese fauna (SS.SSa.IFiSa.IMoSa) which is found on parts 
of the shallower areas of Long Sand in the north of the site; 

 Nephtys cirrosa and Bathyporeia spp. in infralittoral sand (SS.SSA.IFiSa.NcirBat) occupies large 
central (on Long Sands) and southern areas (on Margate Sand) of the site;  

 Infralittoral muddy sand (SS.SSa.IMuSa) which is found in small patches in the southern part of 
the site, and as a parent habitat to the following biotope; 

 Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral 
compacted fine muddy sand (SSA.IMuSa.FfabMag), which is primarily in the northern part of 
the site near Long Sands Head and within areas in the southern part of the site; 

 Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment 
(SS.SSa.CMuSa.AalbNuc), which is found on the northern tip of Long Sand, and in the south-
each of the site;  

 Polychaete worm reefs on subtidal sediments (SS.SBR.PoR), typically found on mixed 
sediments in a range of hydrodynamic conditions and is characterised by a number of 
polychaete worms, is found on the north-eastern tip of the site.  

2.2 Habitat Data 

Habitat (biotope) data were received from Natural England on 14 October 2015 in the form of an 
ArcGIS shapefile.  A number of surveys have been carried out to improve the habitat information on 
the site, and a number of biotopes are specified in the habitat data (see Figure 2.2).  There is not 
complete correspondence between the biotopes in the most recent habitat data, and the biotopes 
specified in the Conservation Advice (Natural England, 2012).  We understand that the conservation 
advice is being updated and for the assessment we have therefore used the biotopes as specified in 
the habitat data, rather than the biotopes listed in the conservation advice. 
 
Figure 2.2 shows a map of the biotopes present in the site. Table 1 presents further information on 
these biotopes.  
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Figure 2.2 Biotope map of Margate and Long Sands SCI 

Source: Natural England 
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Table 1 Biotopes in Margate and Long Sands SCI 
Biotope Code* Biotope Name Biotope Description  

SS.SSA.ICS.SLan 
   

Lanice conchilega and other 
polychaetes in tide-swept 
infralittoral sand and mixed gravelly 
sand 

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).   

SS.SCS.ICS.HeloMsim 
   

Hesionura elongata and 
Microphthalmus similis with other 
interstitial polychaetes in 
infralittoral mobile coarse sand** 

This habitat consists of loosely packed sand 
grains (JNCC, 2015) and is found in areas 
with other mobile medium–coarse sand.   

SS.SSa.IFiSa 
   

Infralittoral fine sand** This is a well-sorted biotope typical of tidal 
swept channels (JNCC, 2015).   

SS.SSa.IFISa.IMoSa 
   

Infralittoral mobile clean sand with 
sparse fauna 

This is a medium to fine sands biotope 
which has a small amount of infauna due to 
the high mobility of the sands (JNCC, 2015).   

SS.SSA.IFiSa.NcirBat 
   

Nephtys cirrosa and Bathyporeia spp 
in infralittoral sand 

This is a well-sorted biotope with medium 
and fine sands, characterised by Nephtys 
cirrosa and Bathyporeia spp. and dominated 
by actively-swimming amphipods.  These 
species occur in sediments subject to 
physical disturbance 

SS.SSa.IMuSa 
   

Infralittoral muddy sand** A non-cohesive muddy sand (JNCC, 2015) 

SS.SSA.IMuSa.FfabMag 
   

Fabulina fabula and Magelona 
mirabilis with venerid bivalves and 
amphipods in infralittoral 
compacted fine muddy sand. 

Stable habitat however the numbers of 
Fabulina fabula and Magelona mirabilis tend 
to vary.  

SS.SSa.CFiSa 
   

Circalittoral fine sand** This habitat is made up of fine clean sands 
in tide-swept areas 

SS.SSa.CMuSa.AalbNuc  
   

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

This is a non-cohesive muddy sand or 
slightly shelly/gravelly muddy sand 
characterised by bivalves Abra alba and 
Nucula nitidosa (Budd, 2006) 

SS.SBR.PoR  
   

Polychaete worm reefs (on 
sublittoral sediment)** 

This biotope is typically found on mixed 
sediments in a range of hydrodynamic 
conditions.  It is possible that a number of 
polychaete worms can be present within 
this biotope. 

* Colours relate to the biotope map in Figure 2.2. 
**Natural England are currently updating the MLS conservation advice packages, these biotopes were not 
included within the original advice packages, but are expected to be within the updated version.  
 

2.3 Conservation Objectives 

The conservation objective for Margate and Long Sands SCI Annex I Sandbanks slightly covered by 
seawater all the time provided by Natural England (2012) is: 
 

“Subject to natural change, maintain the Sandbanks slightly covered by seawater at all 
times in favourable condition”. 
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Natural England (2012) indicates that favourable condition of the site will be assessed through 
ensuring the following are maintained in the long term: 
 

 Extent of the habitat; 
 Diversity of the habitat and its component species; 
 Community structure of the habitat (e.g. population structure of individual notable species 

and their contribution to the functioning of the ecosystem); 
 Natural environmental quality (e.g. water quality, suspended sediment levels, etc.); and 
 Natural environmental processes (e.g. biological and physical processes that occur naturally in 

the environment, such as water circulation and sediment deposition should not deviate from 
baseline at designation). 

 
Supplementary Advice Tables (SATs) are being prepared for all sites, but are not yet generally 
available. The updated (draft) Generic SAT for Margate and Long Sands SCI indicates 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:  

ˉ non-native species and pathogens 
ˉ presence and abundance of typical species 
ˉ sediment composition and distribution 
ˉ species composition of component communities 
ˉ topography (applicable at feature level only) 
ˉ volume (applicable at feature level only) 

 Supporting processes: 
ˉ energy / exposure 
ˉ physico-chemical properties 
ˉ sediment contaminants 
ˉ sediment movement and hydrodynamic regime 
ˉ water quality – contaminants (applicable at sub-feature level only); dissolved oxygen; 

nutrients; and turbidity. 

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 otter trawls and subtidal sandbank features 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 detail at a site specific level. Appropriate 
management action should then be taken based on that assessment’ (MMO, 2014).   
 
In the assessment (Section 5), pressures are considered in relation to their potential impacts on the 
attributes listed in Section 2.3.  
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2.5 Overview of Existing Management Measures 

The Margate and Long Sands SCI previously fell within and beyond the UK 12 nm territorial limit. 
However, a recent adjustment of the baseline in this region means that the site now falls entirely 
within 12 nm.  
 
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). 
 
The K&EIFCA Area A byelaws restrict vessel size to 17 metres length and engine power to 221 kW2, 
within the part of the 6 nm zone that includes the site.  The Bottom Towed Fishing Gear (Prohibited 
Areas) Byelaws3, made by the Authority at their meeting on the 6th day of March 2015, prohibits the 
use of beam trawls, otter trawls, multi-rig trawls, pair trawls, anchor seines, Scottish seines, dredges or 
other similar fishing instruments, from an area along the Thanet coast to protect the chalk reefs.  This 
overlaps a small area in the south-eastern corner of the Margate and Long Sands SCI. 
 
Within the K&EIFCA District, byelaws restrict the mesh size that can be used when trawling for sole, 
bass, skate, whiting and plaice etc. to 80–99 mm north of 51o00.00 N (Hythe Bay to Essex) and, for 
beam trawls, the maximum combined beam trawl length allowed is 9 metres. 
 
It is understood that there are no local fisheries management measures in place specific to the 
Margate and Long Sands SCI (GOV.UK website, 2015).  
 
There is a wind farm that overlaps with the SCI — London Array — in the southern and eastern part of 
Long Sand.  This is an area that fishermen (during interviews) indicated they used to fish in, but are 
now unable to, as it effectively forms an exclusion area where mobile fishing does not occur, or can 
only occur at very low levels.  Foundation installation for the offshore windfarm began in March 2011 
and the final turbine installation was December 2012 (London Array website). Analysis of VMS pings 
indicates that vessels have not fished within the windfarm area since it was constructed (see section 
5.4.1). 

2 There are three vessels that have grandfather rights and are not limited by the engine size and 17 m length restrictions (MMO, 
pers. comm., 2015). 
3 http://www.kentandessex-ifca.gov.uk/wp-content/uploads/2015/02/draft-Bottom-Towed-Fishing-Gear-Prohibited-Areas-
Byelaw.pdf.  
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3 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 and non-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 under-15m vessel 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 5.4). 

3.1 Overview 

The Margate and Long Sands SCI lies within 12nm of the Thanet coast of Kent.  Only UK-flagged 
vessels may fish in the portion of the site that lies within 6nm.  In this area, fisheries are prosecuted 
mainly by smaller (often under-10m) vessels, based in ports on the Kent and Essex coasts.  UK vessels 
may also work further offshore, and Belgian and French vessels have historic access rights to trawl in 
the part of the site lying between the 6 and 12 nm limits (see section 3.3 for more details). 
 
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 vessels by port and gear type.  This indicates that 
there are 44 UK vessels with otter trawl (bottom otter trawl, mid-water otter trawl or multi-rig otter 
trawl) as their primary or secondary gear type registered in administrative ports in the area of the SCI 
(Colchester, Faversham, Harwich, London, Ramsgate) (Table 2).  Of these, the majority (86%) are 
under-10m vessels. 

Table 2 Number of UK otter trawl vessels by length registered in ports in the area of the 
Margate and Long Sands SCI, 2015 

Vessel length group Number of vessels Percentage 
Under-10m 38 86% 
10–12m 2 5% 
12–15m 4 9% 
Over-15m 0 0% 
Total 44  

Source:  UK Fleet Register (June 2015), EU Community Fleet Register (11.06.2015) 
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The number of fishing vessels active within the site has significantly reduced over recent decades. 
Thirty years ago, there were around 50–60 UK vessels fishing in the area (Paul Gilson, pers. comm.). A 
decommissioning scheme implemented in 1998 saw the removal of a number of larger vessels, and 
today vessel size is restricted to 17m and the maximum allowable engine power is 221 kW in the 
K&EIFCA area, but interviews indicate that the engine power of under-10m vessels is always less than 
this, with an average (mean) of 110 kW.  However, there are three vessels that have grandfather rights 
and are not limited by these restrictions (MMO, pers. comm., 2015) (see section 2.5). 
 
Discussions with UK fishermen during interviews indicated that there are now approximately 
20 UK vessels on the Kent and Essex coasts that may fish with otter trawls in the site, most of which 
are under-15m and many of which are under-10m.  This is less than indicated by the CFR (Table 2), 
suggesting that some of the vessels listed there are either inactive or fish in other areas. Although 
vessels between 12 and 15m length are now required to be equipped with VMS, only data from the 
over-15 m fleet was available to this project. These data indicate that some over-15m UK vessels also 
fish in the SCI (section 3.3).  

3.2 ICES Rectangle Landings Data 

Landings data from ICES rectangles represent UK landings only and are representative of the rectangle 
as a whole.  The SCI falls within the boundaries of ICES rectangle 32F1 with a small overlap with 31F1. 
However, the area which the site covers is only a proportion of each rectangle.  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 the Margate and Long Sands SCI.   
 
UK landings data from 2009–2013 from these rectangles are shown in Figure 3.14.  The majority of 
landings from 32F1 and 31F1 are from demersal trawls/seines and drift and fixed nets.  The proportion 
of landings from demersal trawls/seines was 15% in 32F1 and 19% in 31F1. 
 
Table 3 presents the live weight in tonnes caught by demersal trawlers in ICES rectangles 32F1 and 
31F1.  According to the ICES rectangle data, the under-10m vessels land more than the over-10m 
vessels in 31F1.  In 32F1 the over-10 m landed more.  For under-10m vessels, landings from both ICES 
rectangles mostly consisted of drift and fixed nets (2,621 tonnes), pots and traps (2,212 tonnes) and 
demersal (1,570 tonnes) based on live weight.  For the over-10 m, the majority of live weight was from 
dredge (5,057 tonnes), ‘other mobile gears’ (2,195 tonnes) and demersal (1,259 tonnes).  The five most 
prevalent species of demersal trawl/seine landings from all vessels in 31F1 were sole, herring, other, 
thornback ray and cod.  In 32F1 sole, thornback ray, horse mackerel and cod were landed in large 
volumes.  
 
The ICES rectangle data indicate demersal trawls/seines represent a considerable proportion of the 
fishing activity in the area, and under-10m vessels also contribute substantially to total landings. 
 

4 Landings data from https://www.gov.uk/government/statistical-data-sets/uk-sea-fisheries-annual-statistics-report-2013. 
Downloaded 03.11.2014. 
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Figure 3.1 Live weight of landings by ICES rectangle for all UK vessels, 2009–2013 
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Table 3 Live weight (tonnes) landed from ICES rectangles which overlap the Margate and 
Long Sands SCI from all gears (2009–2013) for UK vessels 

Sector and gear 31F1 32F1 Total 
Under-10m    
Beam trawl 2  2  3  
Demersal trawl/seine 843  728  1,570  
Dredge 378  254  631  
Drift and fixed nets 2,118  504  2,621  
Gears using hooks 9  161  171  
Other mobile gears  27  27  
Other passive gears 0   0  
Pots and traps 2,121  91  2,212  
Sub-total 5,470  1,767  7,236  
Over-10m    
Beam trawl 33  200  233  
Demersal trawl/seine 710  549  1,259  
Dredge 1,440  3,617  5,057  
Drift and fixed nets 109  79  188  
Gears using hooks 0  0  0  
Other mobile gears  2,195  2,195  
Pots and traps 508  394  902  
Sub-total 2,800  7,036  9,835  
Grand Total 8,270  8,802  17,072  

 

Table 4 Top 10 live weight (tonnes) landed from ICES rectangles which overlap the Margate 
and Long Sands SCI from demersal/trawls & seines for UK vessels (2009–2013) 

Species 31F1 32F1 Total 
Sole 318  505  823  
Thornback Ray 173  273  445  
Horse Mackerel 104  261  365  
Herring 299  12  311  
Cod 137  99  235  
Bass 89  17  106  
Plaice 86  12  98  
Smoothhound 46  5  51  
Whiting 39  5  44  
Whelks 40  1  41  
Other 223 89 311 
Grand Total 1,552  1,277  2,829  

 

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 over-
12m 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. 
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For this project, the MMO provided VMS ping data for over-15m UK vessels for 2009–2013 (Figure 
3.2).  Gear type was identified from logbook data where vessel identification, date and ICES rectangle 
matched.  In the original dataset provided to the project, 76% of pings had no information on gear 
type.  The MMO Marine Conservation and Enforcement Team ran an exercise to improve the gear 
information where gear type was previously indicated as ‘unknown’.  Additional gear information was 
compiled on the vessels which previously did not have any gear information, focussing particularly on 
English offshore sites and sites that straddled the 6–12 nm, and covering the years 2010–2013 only 
(not 2009).  The information was collected either by looking through log trip data that occurred before 
or after the trip in question or by looking at the gear used in that month from the vessel.  Where 
information was not readily available, coastal officers’ knowledge was used.  Coastal officers also 
indicated a number of vessels that could have operated on guardship duty within the data series, 
which was recorded in the gear type.  Guardship duty is when a vessel provides ‘on the ground’ 
protection of any vulnerable sub-sea or surface installation including exposed cables or pipelines.  For 
example, if a cable were being laid there is an exclusion zone around the cable, and fishing vessels can 
be employed as guard ships to ensure no vessels enter the exclusion zone.  
 
The MMO also provided VMS ping data for over-15m non-UK vessels for 2009–2013 (Figure 3.3).  
Gear type was identified by matching the vessel identification to the European Union Community Fleet 
Register (CFR).  The primary and secondary gear types in the CFR indicate what the vessel owner 
intended at the time of registration of the vessels, but may not reflect the gear used at the time of the 
ping.  However, this is consistent with the approach used by the MMO for allocating gear type to non-
UK VMS pings. 
 
The VMS data show that bottom otter trawls (including not specified otter trawls) represent 14% of 
the pings within the site (Table 5).  Beam trawls (predominantly non-UK) represent 17% of the pings.  
A large proportion of pings are either related to guardship duties (34%) or are ‘unknown’ or blank 
(25%).  It is likely that a number of the unknown UK pings are also related to guardship duty but have 
not been identified as such. 
 
Between 2009 and 2013, 30 over-15m vessels were active in the site using otter trawls or ‘unknown’ 
gear type.  In order to be precautionary, the ‘unknown’ gear types were assumed to be using demersal 
otter trawls.  The 30 vessels comprised: 17 UK vessels; 8 Belgian vessels; and 5 French vessels.   

Table 5 Number of VMS pings by gear type recorded within the site for UK and non-UK 
over-15m vessels, 2009–2013 

Gear Type  UK Non-UK Percentage of pings 
Beam trawls 95 1,102 17% 
Gillnets (pelagic) 196  3% 
Gillnets (demersal) 429 0 6% 
Guardship 2,318 0 34% 
Dredges 6  0% 
Otter trawls (demersal) 674 315 14% 
Otter trawls (not specified) 14  <1% 
Otter trawl mid-water (OTM)  0 2 0% 
Unknown or blank 1,544 173 25% 
Total 5,276 1,592 100% 
 
Fishing by over-15m vessels predominantly occurs in the southern part of the SCI, with very low levels 
of fishing occurring over the peaks of the sandbanks, in particular the Long Sand sandbank (Figure 3.2 
and Figure 3.3). Otter trawling predominantly occurs along the edges of the sandbanks in water 
depths of 10–20m.  
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Figure 3.2 VMS pings for UK over-15m otter trawl vessels, 2009–2015 
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Figure 3.3 VMS pings for non-UK over-15m otter trawl vessels, 2009–2013 
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3.4 Sightings Data 

Sightings data on fishing activity are collected through air, sea and land surveillance activities (MMO, 
2015b).  Information recorded is vessel type (for example, otter 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.  
 
In the period 2009–2013, a total of 194 active fishing sightings were recorded within the SCI (Figure 
3.4).  Sightings were of 157 vessels under-12 m in length (81%), 14 between 12 and 15 m in length 
(7%) and 23 were over-15 m in length (12%).  Therefore the sightings data, coupled with the landings 
data from the ICES rectangles, corroborate evidence that a large proportion of the vessels active in the 
site are below 15 m in length, and therefore will not be represented in the VMS data.  Of the sightings, 
75 were trawlers, 53 were gill netters, 25 were beam trawlers and 37 were potters. 
 

 

Figure 3.4 Sightings data (2009–2013) 
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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 data are based on interviews and therefore their 
representativeness will vary according to the proportion of fishermen in an area that agreed to 
participate, and the reliability of the data is not clear.  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 is £5,999 per year per 1/200th of an ICES rectangle (Figure 3.5).  The total value from 
under-15m vessels between 2004 and 2010 was £359,923.36. 
 

 

Figure 3.5 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 
Margate and Long Sands SCI were considered for the assessment.  
 
The data show tracks for beam trawls and bottom trawls in the northern part of the site, through 
channels such as Fisherman’s Gat and the North Edinburgh Channel (see Figure 2.1). There are also a 
few tracks relating to ‘other trawl’ in the southern part of the site, in channels around Margate Sand. 
Some marks appear to show depth contours.  However, the data do not provide a comprehensive 
picture either of areas where fishing activity occurs, or where it does not occur.  For the larger vessels, 
the plotter data do not add any additional information over and above that provided by the VMS 
data.  For the smaller vessels, the data do not appear to reflect their fishing areas. 
 
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. In the vicinity of the site, the majority of vessels that provided data were beam trawls, and may 
have been non-UK vessels, therefore it is not clear how representative the data are of fishing activity in 
the site.  Additionally, drawing conclusions from the data must be done with care, as it was not always 
clear what the plotter marks represent (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. 

3.7 Interviews 

Interviews were carried out with skippers of under-10m vessels during June and 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 SCI.  The interview proforma is provided in the 
Final Project Report (Appendix A, ABPmer & Ichthys Marine, 2015). 
 
Twelve interviews were carried out with skippers of vessels based at the following ports: 
 

 West Mersea (2); 
 Southend-on-Sea and Leigh-on-Sea (2); 
 Whitstable (4); 
 Ramsgate (2); 
 Queenborough (2). 

 
There are approximately 20 UK vessels on the Kent and Essex coasts that may fish with otter trawls in 
the area (section 3.1), therefore the interviews represented 60% of the under-15m fleet.   
 
The interviews gathered information on the dimensions, configurations and weights of the gear in use 
by the under-10m vessels, which were used in the modelling of the physical impacts of the gears (see 
section 3.9).  Information on fishing patterns (length of tow, 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, scaled up and used to assess the exposure 
of different biotopes to fishing from under-10m vessels. 
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Consultations were also carried out with the skippers of a UK 15m otter trawler from Harwich, and of a 
Belgian otter trawler, to obtain information on the gear dimensions used by UK VMS vessels, and non-
UK vessels, respectively. 

3.8 Gear Details 

Otter trawls consist of a large, cone-shaped net attached to two lateral wings extending forward of the 
opening.  The net is kept open horizontally by an otter board on either side.  The boards are made of 
timber or steel and are positioned so that hydrodynamic forces separate them and keep the net open.  
In demersal trawls, the boards also act to maintain the trawl footrope in contact with the seabed, such 
that the seabed may be scoured and lighter sediments placed into suspension.  The net is kept open 
vertically by floats on the upper edge.  The ground gear can consist of bobbins, rollers, and 
‘rockhoppers’ depending on the substrate type.  Either single otter trawl rigs, or in some 
circumstances multi-rig set-ups, can be trawled by stern or outrigger trawling vessels of varying size 
(FAO, 2015) (Figure 3.6).  In multi-rig set-ups, (twin rig or triple rig otter trawls), a ‘clump’ or ‘skid’ is 
used between each net, to maintain contact with the seabed and help keep each individual net open.  
 

Figure 3.6 Diagrams showing otter trawls and examples of multi-rig set-ups 

Source: Curtis and Myers (2006); Universita degli Studi di Padova (n.d) 
 
Interviews with fishermen demonstrate that under-10m otter trawl vessels fishing in the Margate and 
Long Sands SCI use either single rig nets with sweeps (long wires or ropes situated between the otter 
doors and the net that help to herd fish into the net) for targeting cod and bass, or triple rig nets 
without sweeps for targeting sole (Figure 3.7).  Fishermen report that they have modified their gear 
over the years to make it lighter.  As such, they believe it has minimal impact on the seabed, and 
would be difficult to further lighten the gear or reduce its physical impact.  The triple rig gear that is 
most commonly used has rubber discs on the ground rope (Figure 3.8), while the single rig gear is 
fitted with a simple rope and chain ground rope.  
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Figure 3.7 Single and triple trawl gears similar to the ones fished in Margate and Long Sands 

 
 

 
An over-10m otter trawler in Queenborough 
 

 
An under-10m trawler in Ramsgate (usually 
based at Whitstable) 

 
Example of one net of a triple rig otter trawl used 
by an under-10m vessel 

 
Example of triple rig ground gear showing rubber 
discs and chain 

Photos by: S.F.Walmsley. 

Figure 3.8 Photographs of examples of otter trawl vessels and gears in use at the Margate and 
Long Sands SCI 

The typical dimensions of the single and triple rig gears used by under-10m vessels in the Margate 
and Long Sands SCI are presented in Table 6.  Values for UK over-15m vessels, and non-UK vessels are 
also shown, but these are based on individual vessels5 and therefore there is some uncertainty 
surrounding the average values for typical vessels of these types.  Nevertheless, the overall door 
spread of the larger vessels is not considerably greater than the smaller vessels.  Importantly, while 
otter trawls in general may have a door-spread of up to 100m (Seafish 2015), the use of site-specific 

5 UK over-15m otter trawler gear details based on a UK 15, otter trawler operating from Harwich. Non-UK over-15m gear details 
based on a Belgian otter trawler of length 25.94 m.  
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information allows the assessment of fishing footprints and swept areas within the Margate and Long 
Sand SCI to be determined more precisely.  
 
Figure 3.9 demonstrates that the overall swept area between the single and triple rig gears used by 
the under-10m vessels are similar, but differences exist at the level of individual gear components.  For 
example, the sweeps make up approximately 60% of the swept area of the single rig, whereas 
approximately 85% of the swept area of the triple rig is that of the ground gear.  The ground gears are 
light and those of the single rig are predominantly made up of rope and chain while those of the triple 
rig are chain with rubber discs (which have positive buoyancy in water).  There are also differences in 
the speeds at which the gears are towed — interview data indicate that single rigs are towed at 
approximately 2.9 knots (1.5 ms-1) and triple rigs at approximately 1.5 knots (0.7 ms-1).  This has 
implications for the physical impacts, as for gears of the same weight, slower towing speeds result in 
less hydrodynamic drag, and less sediment resuspension; but higher towing speeds will tend to lift the 
gear off the seabed, resulting in less penetration into the sediment. 

Figure 3.9 A schematic of the typical single and triple rigs used in Margate and Long Sands by 
UK under-10m vessels 

Source: ABPmer & Ichthys Marine, 2015. 
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Table 6 Typical dimensions and weights of the trawl gears used in Margate and Long Sands SCI 

Vessel 
type 

Gear 
type 

Vessel 
length 

(m) 

Vessel 
power 
(kW) 

Footrope 
Length 

(m) 
Ground gear 

Sweep 
length 

(m) 
Door type 

Door size (l 
x h) 

Door 
weight 

(kg) 

Door 
spread 

(m) 

Clump size 
(l x w) 

Clump 
weight 

(kg) 

Net 
material 

Towing 
speed 
(knots) 

n 

UK 
under-10m 

Single 
rig 

9.8 101 17.3 Rope and chain 34 
No typical 

type 
1.5 x 1.05 80 22.5 None None 

Nylon 
2mm 

2.9 6 

UK 
under-10m 

Triple 
rig 

10.3 113 33 
Rubber discs 

(7cm) and chain 
None Wooden 1.7 x 1.2 106 21 0.75 x 0.25 60 

Nylon 
2mm 

1.4 9 

UK 
over-15m 

Twin rig 15 214 - 
Rubber discs 

(15cm) and chain 
None Bison No 6 1.63 x 1.07 250 30 ? x 0.2 - - - 1 

Non-UK 
over-15m 

Triple 
rig 

26 518 45 
Discs (10-15cm) 

with chain 
   400   100 - - 1 
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3.9 Modelling of Physical Impacts of the Gears 

Modelling of the physical impacts of the otter trawls used by under-10m vessels was carried out by 
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 3.7 and 3.8).   
 
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 7) show that the amount of sediment mobilised behind the under-10m 
single rig gear is 8.7 kg per metre towed (for sediment with a 2% silt fraction), rising to 35.6 kg per 
metre towed (for sediment with a 20% silt fraction).  These values equate to a depth of sediment 
mobilised of 0.3 mm and 1.0 mm, respectively.  The gear components that mobilise the greatest 
amount of sediment are the trawl doors and the net. 
 
For the under-10m triple rig, the amount of sediment mobilised behind the gear is 6.3 kg per metre 
towed (2% silt fraction), rising to 32.9 kg per metre towed (20% silt fraction), equating to a depth of 
sediment mobilised of 0.2 mm and 1.0 mm, respectively.  The gear components that mobilise the 
greatest amount of sediment are the ground gear and the net.  The values for individual gear 
components of the triple rig are lower than the single rig due to the slower speed at which the net is 
towed. 
 
It should be noted that these values relate to the gears used by the under-10m vessels.  Values for 
larger vessels may be greater, due to the slightly larger gears used, but it is again noted that towing 
speed (rather than weight) is an important factor in determining the quantity of sediment mobilised.  
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Table 7 Sediment mobilised behind each gear component in contact with the seabed of UK 
under-10m single rigs and triple rigs, for sediments with different levels of silt 
content 

Gear 
component 

Number 
of 

compo-
nents 

2% silt fraction  5% silt fraction 10% silt fraction 20% silt fraction 
Sediment 
mobilised 

(kg/m) 

Depth of 
sediment 

(mm) 

Sediment 
mobilised 

(kg/m) 

Depth of 
sediment 

(mm) 

Sediment 
mobilised 

(kg/m) 

Depth of 
sediment 

(mm) 

Sediment 
mobilised 

(kg/m) 

Depth of 
sediment 

(mm) 
Single rig towed at 2.9 knots 
Door 2 2.5 1.8 3.3 2.4 4.5 3.3 6.9 5.1 
Sweep 2 0.4 0.0 1.0 0.1 1.9 0.2 3.8 0.3 
Ground gear 1 0.9 0.1 1.7 0.1 3.0 0.2 5.7 0.4 
Net 1 2.0 0.1 3.1 0.2 4.9 0.4 8.5 0.6 
Total  8.7 0.3 13.2 0.4 20.7 0.6 35.6 1.0 
Triple rig towed at 1.5 knots 
Door 2 0.8 0.5 1.1 0.7 1.6 1.0 2.5 1.6 
Ground gear 3 0.5 0.0 1.0 0.1 1.9 0.2 3.8 0.4 
Net 3 1.0 0.1 1.7 0.2 2.8 0.3 5.2 0.5 
Skid 2 0.2 0.4 0.2 0.6 0.3 0.8 0.5 1.3 
Total  6.3 0.2 10.7 0.3 18.1 0.5 32.9 1.0 

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.  
 
The modelling results (Table 8) show that the penetration depth of the different gear components 
varies considerably, with the sweeps, skids and ground gear penetrating less than 1 cm into the 
sediment, and the trawl doors penetrating up to 4 cm in sand, and up to 5.5 cm in muddy sand. 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 trawl doors is the deepest, but this occurs over a 
very small proportion (approximately 8%) of the overall gear footprint.  Penetration depth for the 
ground gear and skids on muddy sand are not reported as models were not available for this gear 
component on this sediment type, however, it is likely to be slightly greater (of the order of a few 
millimetres) than the penetration on sand.  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.   
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Table 8 Penetration depth of individual gear components in contact with the seabed of 
typical under-10m single rig and triple rig trawls in sand and muddy sand 

Gear component Swept width (m) 
Penetration depth (mm) 

Sand Muddy sand 
Single rig    
Door 2 x 0.9 40 55 
Sweep 2 x 7 1 1 
Ground gear 1 x 8.5 2  
Average across whole gear  4.5 7.1 
Triple rig    
Door 2 x 1 40 55 
Ground gear 1 x 6.7 2  
Skid 2 x 0.25 6  
Average across whole gear  5.4 9.4 

Source: ABPmer & Ichthys Marine, 2015.  
It should be noted that these values relate to the gears used by the under-10m vessels.  Larger 
vessels’ gears may penetrate no further into the sediment than those of smaller vessels, because the 
force applied by the gear may be spread over a larger area. 
 
Figure 3.10 summarises the penetration depth and sediment mobilisation results as modelled for the 
single and triple rig trawls used by under-10m vessels on sand.  The following is noted: 
 

 The greatest physical impact comes from the penetration of the trawl doors into the 
sediment, which is up to 4 cm depth, however, this occurs over a very small proportion of the 
overall swept area of the gear (approximately 1.5–2 m of a 22.5 m gear spread).  

 The penetration depths of the ground gear, skids and sweeps, are 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 3.10 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 under-10m single rig and triple rig trawls across their swept path (in 
metres) 

Source: ABPmer & Ichthys Marine, 2015. 

Single rig Triple rig 
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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 centimetre s) and length (tens of centimetres) of these features means that migration of 
the ripple crest 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. 
 
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 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 SCI 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 
and 5 km respectively).  The tidal current frequency data were spatially interpolated firstly to a higher 
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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: 
ˉ sediments are disturbed by currents, by waves, and by currents or waves; 
ˉ 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:  
ˉ sediments are disturbed by currents, by waves, and by currents or waves; 
ˉ 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 3.11 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 
3.12 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 even in the least-disturbed south-west part of the site, active bedforms of 
2.5 cm height are present around 20% of the time.  In the northern part of the site, active bedforms 
are present 60–70% of the time, indicating a highly dynamic environment.  Figure 3.12 shows that 
active bedforms are present across most of the site every day of the year (for an unspecified duration 
of time each day).  Even in the south-west les disturbed part of the site, active bedforms are present 
for around 150 days in each year. 
 
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 Appendix G, ABPmer and Ichthys Marine (2015). 
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Figure 3.11 Natural disturbance modelling outputs for Margate and Long Sands SCI, showing percentage of time that sediments are mobile and that 
active bedforms are present due to waves or currents for a uniform grainsize of 250 μm  
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Figure 3.12 Natural disturbance modelling outputs for Margate and Long Sands SCI, showing number of days per year that sediments are mobile, and 
that active bedforms are present due to waves or currents, for uniform grain size of 250 μm  
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3.11 Literature on the Impact of Fishing Activity on 
Designated Features 

A large number of studies have been conducted globally into the physical impacts of demersal 
trawling on benthic habitats and communities. As described by CEEF (2002), these studies show 
trawling can reduce habitat complexity, sort surficial sediments, cause changes in benthic community 
structure and function, and reduce the productivity of benthic habitats, and that the effects are 
compounded in areas where trawling occurs repeatedly. However, site-specific responses to trawling 
occur because of differences in physical regimes (e.g., the level of natural disturbance or substrate 
properties) and faunal composition between sites (McConnaughey et al. 2000; Hiddink et al. 2006), 
such that the initial response of a system to trawling, as well as its subsequent recovery times, can vary 
greatly (Kaiser et al. 2006).  
 
A literature review was undertaken as part of this shadow assessment (included as an Appendix to 
ABPmer & Ichthys Marine, 2015), and concluded that no studies were available that specifically 
considered the effects of otter trawling in habitats similar to those in the Margate and Long Sands SCI. 
Instead, published studies have been conducted in areas with dissimilar benthic habitats to the 
Margate and Long Sands SCI, in deeper water (such that they are likely to be subject to lower levels of 
natural disturbance), and/or were undertaken with heavier and larger otter trawl gears than those 
used in the site (or the gears were not described).  
 
Nevertheless, various studies have been undertaken which provide information that is useful in 
understanding the likely impact of the otter trawling undertaken in the Margate and Long Sands SCI. 
These include work from the Grand Bank (Schwinghamer et al. 1998; Gordon et al. 2002), the Eastern 
Bering Sea (McConnaughey and Syrjala 2014) and the North Sea (Tillin et al. 2006).  
 
Trawling 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 habitat-
dependent, 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).  
 
Schwinghamer et al. (1998) reported the physical environmental results of a large-scale experiment to 
investigate impacts of otter trawling on the northern part of the Grand Bank, Newfoundland, in an 
area of relatively stable sand. The study was undertaken in deeper water (c. 130 m) than is present in 
the Margate and Long Sands SCI, using a trawl with a footrope of 30 m and otter doors of 1,450 kg 
each. For the experiment, three 13 km-long corridors were trawled 12 times each year over three years 
to create a disturbance zone 120–250 m wide.  The experiment found that trawling had no detectable 
effect on sediment grain size, and that only some tracks from the otter doors were still faintly visible 
after one year. Acoustic data indicated that trawling increased the topographic relief or roughness of 
surficial sediments and changed small-scale biogenic sediment structures down to depths of 4.5 cm. 
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The physical effects of otter trawling observed in the experiment were described as ‘moderate’, with 
recovery occurring in about a year. 
 
Gordon et al. (2002) then reported the biological community results of the Grand Bank experiment. 
Their study concluded that the rich macrobenthic community in the area had recovered fully within 
one year after intensive fishing, although immediate impacts were readily identifiable. These visible 
impacts included damage to biogenic structures such as tubes, burrows and mounds, the creation of 
trawl tracks and the destruction of epibenthic and shallow burrowing infauna.  
 
The McConnaughey and Syrjala (2014) study was undertaken in sandy habitats that had not previously 
been subjected to otter trawling, in water depths of 45-57 m, using four passes of an otter trawl with a 
43 m footrope and otter doors of approximately 1,500 kg each. The deeper water and large/heavier 
gear used in the study, as well as the absence of previous trawling, suggest that the immediate 
impacts would be greater than would be observed in the Margate and Long Sand SCI. The study 
found that biomass immediately after the trawling disturbance was lower for 15 of the 24 taxa 
identified, and higher for the other nine (median change = −14.2%), but that the effect of trawling on 
invertebrate biomass after one year was not statistically significant for any of the taxonomic groups. 
Their analyses also indicated that storms have an overall greater effect on the benthos than do 
bottom trawls at this location.  
 
Tillin et al. (2006) investigated the effects of trawling (beam trawling and otter trawling) in four areas 
of the North Sea, including at a sandy site on the Dogger Bank that was sampled at depths of 25-
30 m. Of the four areas studied, the Dogger Bank site was the only one where no apparent differences 
were found in the functional composition of communities that experienced different levels of trawling. 
The study also found no effects of trawling on the relative biomass of different functional groups. The 
authors noted that the Dogger Bank area was sandy and the shallowest of those sampled in the study, 
and hence may be subjected to greater disturbance due to currents and waves than the other areas 
that have similar sediments but are deeper. They concluded that the benthic communities at the 
Dogger Bank site may display fewer functional changes due to trawling effects because they are 
already adapted to high levels of natural disturbance. 
 
A number of meta-analyses of the impacts of towed fishing gears have also been undertaken (e.g., 
Collie et al. 2000, Kaiser et al. 2006). Their reviews of an extensive published literature from across 
different types of fishing gears support the findings of the individual otter trawling studies listed. For 
example, Collie et al. (2000) reported that their results showed sandy sediment communities are able 
to recover within 100 days, implying that they could withstand perhaps 2-3 incidents of physical 
disturbance per year without changing markedly in character, although they also noted that some 
areas may be fished more frequently, and that this could result in a resident community that is not 
representative of the fauna that originally occurred in the site.  Kaiser et al. (2006) reported that the 
direct effects of different types of fishing gear were strongly habitat-specific, but that there was no 
good evidence that otter trawling on sandy habitats causes an initial drop or subsequent change in 
the abundance of the taxa for which data were available. In general, these meta-analyses indicated 
that community responses to otter trawling are lower than for other towed demersal fishing gear 
types in the same habitats, and lower in sand habitats in comparison to other habitat types, with 
biogenic habitats being the most vulnerable and slowest recovering habitat type.  
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4 Assessment of Likely Significant Effect 
Table 9 provides the shadow test of likely significant effect (LSE) for otter trawling on sandbanks in the 
Margate and Long Sands SCI. 

Table 9 Assessment of LSE 

Question Response  
1.  Is the activity/activities directly 

connected with or necessary to the 
management of the site for nature 
conservation? 

No. 

2.  What pressures (such as abrasion, 
disturbance) are potentially exerted 
by the gear type(s)? 

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

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

Yes. Sandbanks and associated features have the 
potential to be exposed to the pressures. 

4.  What are the potential 
effects/impacts of the pressure(s) 
on the feature2, taking into account 
the exposure level? 

 
(Reference to conservation objectives) 

There is potential for a change in physical structure, 
diversity, community structure and typical species 
representative of the sandbanks. A change to these 
attributes could hamper the ability of the site to 
‘maintain’ a favourable condition, as stated in the 
Conservation Objectives.  

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

Alone 
 
LSE cannot be excluded. 
 
Pressure overlaps sand 
bank feature. 

OR In-combination4 
 
LSE cannot be excluded. 
 

6.  Have NE been consulted on this LSE 
test?  
If yes, what was NE’s advice? 

N/A. This project constitutes a shadow assessment and 
therefore NE have not been consulted.  

1. Provide overview of activity levels, including current management measures that reduce/remove the feature’s exposure 
to the activity. 

2 Consider the sensitivity of the feature to that pressure (where available). 
3  Yes: completion of AA required. If no: LSE required only. 
4  If conclusion of LSE alone an in-combination assessment is not required. 
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5 Information for Appropriate Assessment 
This assessment considers the vulnerability of the subtidal sandbanks feature within Margate and 
Long Sands SCI to otter trawling.  This is based on the feature’s sensitivity to pressures that might 
arise from otter 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 5.3, and the assessment of exposure in section 5.4. 

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 are currently in a favourable condition (Natural England, 2012), and the 
conservation objective is expected to remain as ‘maintain’ in the updated advice (Elaine Young, MMO, 
pers. comm.). At the time of writing, Natural England is updating its conservation advice packages for 
all of its marine sites.  As part of this work they have produced updated standardised sub-feature 
maps, which have been incorporated into this assessment. The full set of updated information for the 
site will not be available until early 2016, therefore Natural England supplied the project team with 
draft generic SAT (Natural England, 2015a) and Advice on Operations (Natural England, 2015b) for 
Margate and Long Sands SCI.  A list of pressures associated with various activities, including demersal 
trawling, is included as part of the Advice on Operations and this forms the basis on which to 
determine the impact pathways to include in the assessment.  
 
The impact pathways specified in relation to demersal trawling are:  
 

 Abrasion/disturbance of the substrate on the surface of the seabed (surface disturbance); 
 Penetration and/or disturbance of the substrate below the surface of the seabed, including 

abrasion (deep disturbance); 
 Changes in suspended solids (water clarity); 
 Siltation rate changes, including smothering (depth of vertical sediment overburden); and 
 Removal of non-target species.  

5.1.1 Physical Damage and Disturbance — surface abrasion, penetration (shallow 
and deep), water clarity and siltation 

The sandbanks of the Margate and Long Sands SCI are dynamic sandbank habitats and the 
communities are characterised by high energy tidal currents which cause the natural suspension, 
erosion, and accretion of sediment. Organisms such as polychaetes and amphipods are able to re-
burrow rapidly following disturbance. Communities can also quickly re-establish after significant 
disturbances through migration or planktonic larvae from nearby areas. 
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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. 
 
Changes in suspended solids (water clarity) may occur due to sediment re-suspension in the wake 
behind the gear components.  The amount of sediment mobilised behind each gear component is 
dependent upon the hydrodynamic drag of the component and the sediment type (O’Neill & 
Summerbell, 2011).  Greater hydrodynamic drag and finer sediment will result in more sediment being 
mobilised.  Sediment mobilised will result in a short-term change in suspended solids that will then 
disperse and resettle over a wider area.  Therefore, for changes in water clarity and siltation, the 
average depth of sediment mobilised across the overall gear width is considered (as this may reflect 
the maximum depth of sediment overburden subsequently created).  Full details of the modelling of 
sediment mobilisation are provided in Section 3.9.  Modelling indicates that a typical single rig otter 
trawl used within the site and being towed at 2.9 knots will mobilise sediment equating to a depth of 
0.4 mm (average, across the swept area of the gear, for sediment with a 5% silt fraction), up to a depth 
of 1.0 mm (for sediment with a 20% silt fraction).  A triple rig travelling at 1.5 knots is expected to 
mobilise sediment equating to a depth of 0.3 mm (5% silt fraction) to 1.0 mm (20% silt fraction).  The 
sediment that is resuspended will then disperse and resettle over a wider area, creating a layer of 
siltation, which may affect the habitats and species present.  
 
The water conditions at the site are naturally very turbid, due to high sediment loads from the Thames 
Estuary, and levels of natural disturbance which result in mobilisation of sediments from currents and 
waves.  The habitats and their characterising species that are present in the site are therefore adapted 
to living in turbid water conditions.  There are no species that are photosynthetic and rely on water 
clarity and light penetration for their survival. The ‘changes in suspended sediment concentration’ 
pressure has therefore been scoped out of the assessment.  
 
Trawling also has the potential to reduce benthic habitat complexity and increase homogeneity of the 
sediment topography and reduce species abundance, however effects are habitat-dependent.  Further 
information is provided in Section 3.11. 

5.1.2 Biological Disturbance — Removal of non-target species  

There is potential for impacts to the biological communities through the selective extraction of species 
during a trawl event. None of the features associated with the sub-tidal sandbanks are target species 
(e.g. sole, thornback ray, cod, bass and plaice), and the habitats and species associated with the 
features are not considered to be dependent on the target species. However, as outlined above (in the 
physical disturbance pressures), the removal of target and non-target characterising species has the 
potential to result in changes to the biological community and hence the character of the assemblage 
type (ABPmer, 2013). 
 
The sensitivities of both the habitats and species associated within the subtidal biotopes are assessed 
in section 5.3.  

5.2 Assessment Methodology 

5.2.1 Sensitivity 

The assessment of sensitivity 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 
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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 the Final Project Report (ABPmer & 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, 2015c) 
was also used to identify relevant evidence sources on impacts of otter 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 sandbanks’ 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 
has been used extensively by regulators to support decisions on UK MPA planning and management. 
The tolerance scale is shown in Table 10. 

Table 10 Tolerance scale 

Tolerance Description 

None 

Key structural or characterising species severely in decline and/or physico-
chemical 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). 

Low 

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. 

Medium 

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.  

High 

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. 

Source: ABPmer, 2013. 
 
The recovery category is based on the time scale needed for full recovery (Table 11). 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. 
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Table 11 Recovery categories and descriptions 

Recovery Category Description 
Low Full recovery 6+ years 
Medium Full recovery within 3–5 years 
High Full recovery within ≤ 2 years 
Very High Full recovery within 6 months 

Source: ABPmer, 2013. 
 
To assess sensitivity the tolerance and recovery times are combined as shown in Table 12. 

Table 12 Sensitivity, based on tolerance and recoverability  

Recovery 
Tolerance 

None Low Medium High 
Low Very High High Low Not Sensitive 
Medium High Medium Low Not Sensitive 
High Medium Medium Low Not Sensitive 
Very High Low Low Low Not Sensitive 

Source: ABPmer, 2013. 
 
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. 
 
 

ABPmer, November 2015, RR.2551C | 37 



Supporting Risk-Based Fisheries  Assessments for MPAs National Federation of Fishermen’s Organisations 

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.  
 
To calculate swept area on each biotope, the VMS ‘fishing’ pings6 were intersected with the biotopes 
in ArcGIS, and the time associated with the pings was summed to obtain the time fishing on each 
biotope.  Taking a 2.3 knot towing speed (average speed calculated from non-UK bottom otter trawl 
pings, which had speed associated with them), and gear width of 30.5 m for UK vessels and 29.9 m for 
non-UK vessels, 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 a UK over-15m otter trawler 
and a Belgian otter trawler) 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 over-15m UK and non-UK otter trawlers (Figure 5.1).  
 
A polygon was then created for each gear component by joining together the respective individual 
tracks, and overlain on the biotope map.  Where polygons for different gear components overlapped, 
the component with greater impact (trawl doors > skids > ground gear) was used, with overlapping 
areas subtracted from the lower impact polygons.  The polygons were clipped to the SAC area, the 
area of individual habitats and biotopes impacted by the individual gear components was then 
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, provides 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. 
 

6 For otter trawls, demersal otter trawls, ‘unknown’ (UK)  and blank (non-UK) gear types.  Due to the likely over-estimate of over-
15m fishing activity due to the inclusion of pings from vessels on guard ship duty (see section on ‘London Array Offshore Wind 
Farm’ in section 5.4.1), the swept area analyses were repeated with the UK ‘unknown’ pings removed. 
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UK over-15m otter trawl 
 

 
 
 

Key 

1. Full gear width to outer edges of gear = 30.5m 

2. Full width of each net = 15.25m 

3. Otter doors = 0.75m 

4. Skids = 0.2m 

5. Ground rope = 14.4m 
 

 Non-UK over-15m otter trawl 
 

 
 

 
Key 

1. Full gear width to outer edges of gear = 29.9m 

2. Full width of each net = 10.25m 

3. Otter doors = 1.0m 

4. Skids = 0.3m 

5. Ground rope = 9.1m 
 

UK under-15m triple rig otter trawl 
 

 
 

 
Key 

1. Full gear width to outer edges of gear = 21m 

2. Full width of each net = 7.4m 

3. Otter doors = 0.95m 

4. Skids = 0.25m 

5. Ground rope = 6.2m 
 

UK under-15m single rig otter trawl 
 

 

 
 

Key 

1. Full gear width to outer edges of gear = 22.5m 

2. Sweeps = 6.5m 

3. Otter doors = 0.8m 

4. Ground rope = 7.9m 
 

Figure 5.1 Widths of individual gear components used to buffer VMS tracks for UK and non-
UK over-15m otter 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 eight 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, and unrealistic since the tracks between VMS pings do not necessarily 
represent the exact path of the vessel. 
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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: 
 

Swept area (km2) = 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, and scaled up (by a factor of two) to reflect the whole under-15m fleet.  The resulting 
number of fishing days per month by under-15m vessels are shown in Table 13.  These relate to 
fishing within and close to the SCI (where a fishing area indicated by an interviewee included areas 
within and outside of the SCI).  These estimates should be cross-checked with other data sources and 
verified with the industry, and the scaling factor used should be adjusted, if necessary.  This was not 
possible during the timeframe of the project. 

Table 13 Scaled-up number of days fishing per month by under-15m vessels 

Gear  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Single rig  36 36 58 44 54 60 60 62 50 46 50 54
Triple rig  50 123 154 163 164 156 148 156 147 114 74 0
Total  72 86 181 198 218 225 217 211 207 193 164 127
 
The swept area calculation provided an estimate of the swept area of each biotope impacted by the 
individual gear components, per month (and per quarter, or per year), which can be 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 biotope 
affected by the pressure (from the relevant gear component), 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 5.4. 

5.2.3 Vulnerability 

Based on sensitivity and exposure the vulnerability of the assessed features can be described 
generically as set out in Table 14. 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 impacted by the fishing-related pressures under consideration in this shadow assessment.   
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Table 14 Vulnerability, based on sensitivity and exposure  

Exposure 
Sensitivity 

None Low Medium High 
Low Not Vulnerable Not Vulnerable Low Moderate 
Moderate Not Vulnerable Low Moderate High 
High Not Vulnerable Moderate Moderate High 
Very High Not Vulnerable Moderate  High High 

Source: ABPmer, 2013. 

5.3 Sensitivity Assessment 

The pressures that are considered in the assessment are: 
 

 Abrasion/disturbance of the substrate on the surface of the seabed (surface abrasion); 
 Penetration and/or disturbance of the substrate below the surface of the seabed:  

ˉ Shallow disturbance (less than 25 mm depth) 
ˉ Deep disturbance (more than 25 mm depth)7; 

 Siltation rate changes, including smothering (depth of vertical sediment overburden); and 
 Removal of non-target species.  

 
Impacts to the sandbanks from otter trawling could result from physical damage to the sandbanks 
through abrasion and penetration, causing changes to the physical structure, diversity, community 
structure and typical species representative of sandbanks which are indicators for the conservation 
objectives.  In addition, changes to siltation rate may result from the sediment mobilised re-settling.  
Dependent upon the volume of sediment mobilised, this has the potential to bury some species, 
hampering their ability to feed and respire.  Impacts could also result from biological disturbance 
through the selective extraction of species.  
 
These impacts are considered for each biotope in turn below.  For each biotope, 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 A. 

5.3.1 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).  

7 Shallow and deep benchmarks are taken from ABPmer (2013) and are consistent with Tillin et al. (2010) and benchmarks used 
by JNCC. 
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Table 15. Summary sensitivity table for dense Lanice conchilega and other polychaetes in 
tide-swept infralittoral sand and mixed gravelly sand (SS.SCS.ICS.SLan) 

Impact Pathway Impact due to pressure from   Sensitivity 
Surface abrasion Single rig: ground gear  

Triple rig: ground gear 
Not Sensitive 

Shallow disturbance Triple rig: skids Low 
Deep disturbance Triple rig: trawl doors 

Single rig: trawl doors 
Low  

Siltation rate changes  Resettlement of sediment mobilised in the 
wake of the gear 

Not Sensitive 

Removal of non-target species By-catch of organisms in the gear Not Sensitive 
 
A summary of the sensitivity of this biotope to each pressure is provided below. See Appendix A for 
the full sensitivity assessment for this biotope to demersal otter trawl gears, including tolerance and 
recoverability of both the habitat, and its characterising species. 
 
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.  As described in Section 3.10 
(and in more detail in Appendix G of ABPmer & Ichthys Marine, 2015) using the modelled data for the 
500 μm grain size (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 is disturbed by waves or 
currents between 20–50% of the time.  The characterising species (L. conchilega) is a tube-dwelling 
polychaete that can retreat into its long tube.  Any damage to the tube can be repaired quickly, and 
recovery of populations can be rapid.  
 
Shallow disturbance: This biotope has a low sensitivity 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 trenches.  Infralittoral sand and mixed gravelly sand have a medium 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 at the site.  As described in Section 3.10 (and in 
more detail in Appendix G of ABPmer & Ichthys Marine, 2015) using the modelled data for the 500 μm 
grain size (L. conchilega are found to have a preference for fine to medium-grained sediment 100–
500 μm Degraer et al., 2006) for the area where this biotope is present, the surface sediments are 
disturbed by waves or currents between 20–50% of the time and also form mobile bedforms (ripples) 
2.5 cm in height.  As such, this habitat has a low sensitivity to shallow disturbance.  The tubes of 
L. conchilega can extend down into the sediment up to 65 cm (Ager, 2008), beyond the depth at which 
the trawl doors are expected to penetrate.  Although there may be some mortality of individuals in the 
path of the trawl doors, recovery of populations can be rapid, therefore this species has a low 
sensitivity to shallow disturbance. 
 
Deep disturbance: The sensitivity of the biotope to deep disturbance ranges from not sensitive to 
low sensitivity, and therefore low sensitivity is used in the assessment.  The impact pathways for deep 
disturbance are the same as described for shallow disturbance, but the subsequent impact will be 
greater.  However, given the bench marks used in this assessment, the sensitivity is the same for both 
shallow and deep disturbance.  
 
Siltation: Both the habitat and species of this biotope are not sensitive to changes in the rate of 
siltation at the levels expected from the gears used in this site (see Section 3.9.1).  The amount of 
material mobilised by the gear is very small and within the limits of natural disturbance (see Section 
3.10).  It originates from within the site and therefore the gross sediment composition will not change. 
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L. conchilega is able to tolerate siltation and smothering and is therefore not sensitive to changes in 
siltation rates.  
 
Removal of non-target species: This biotope is assessed as not sensitive to removal of 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 otter trawling, as it is able to retreat into its tube, and has a 
very high recovery rate.  

5.3.2 Hesionura elongata and Microphthalmus similis with other interstitial 
polychaetes in infralittoral mobile coarse sand (SS.SCS.ICS.HeloMsim) 

This biotope consists of loosely packed sand grains (JNCC, 2015) and is found in areas with other 
mobile medium–coarse sand.  Hesionura elongata is a small bristle worm with the ability to rapidly 
burrow and Microphthalmus similis is a small deposit-feeding polychaete, again with the ability to 
rapidly burrow.  In Margate and Long Sands SCI, this biotope is found in the central north region.  

Table 16. Summary sensitivity table for Hesionura elongata and Microphthalmus similis with 
other interstitial polychaetes in infralittoral mobile coarse sand 
(SS.SCS.ICS.HeloMsim)  

Impact Pathway Impact due to pressure from   Sensitivity 
Surface abrasion Single rig: ground gear  

Triple rig: ground gear 
Not Sensitive  

Shallow disturbance Triple rig: skids Low 
Deep disturbance Triple rig: trawl doors 

Single rig: trawl doors 
Low 

Siltation rate changes  Resettlement of sediment mobilised in the wake 
of the gear 

Not Sensitive 

Removal of non-target species By-catch of organisms in the gear Not Sensitive 
 
A summary of the sensitivity of this biotope to each pressure is provided below. See Appendix A for 
the full sensitivity assessment for this biotope to demersal otter trawl gears, including tolerance and 
recoverability of both the habitat, and its characterising species. 
 
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.  As described in Section 3.10 
(and in more detail in Appendix G of ABPmer & Ichthys Marine, 2015) using the modelled data for the 
500 μm grain size (medium coarse sands according the Wentworth scale are between 250 μm and 
500 μm) the area where this habitat is present is disturbed by waves or currents between 10–30% of 
the time.  The characterising species (H. elongata and M. similis) are both small (18–20 mm) worms 
that can burrow rapidly and are able to withstand extreme physical disturbance.  
 
Shallow disturbance: This habitat has a low sensitivity to shallow disturbance whereas the two 
characterising species are assessed as 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 trenches.  Infralittoral mobile coarse sand has a medium tolerance to shallow disturbance as 
the habitat type has the potential to be affected, and recovery is expected to be very rapid, particularly 
in view of the levels of natural disturbance at the site.  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) with active ripple bedforms (2.5 cm) present 10%–30% of the 
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time.H. elongata and M. similis are both small (18–20 mm) worms that can burrow rapidly and are able 
to withstand extreme physical disturbance. 
 
Deep disturbance: Deep disturbance is assessed the same as shallow disturbance. The habitat has  a 
low sensitivity to deep disturbance whereas the two species, H. elongata and M. similis,  are assessed 
as not sensitive to deep disturbance,  
 
Siltation: Both the habitat and species of this biotope are not sensitive to changes in the rate of 
siltation at the levels expected from the gears used in this site.  The amount of material mobilised by 
the gear is very small and within the limits of natural disturbance (see Section 3.9.1).  It originates from 
within the site and therefore the gross sediment composition will not change. H. elongata and 
M. similis are species which able to tolerate continual sediment disturbance and have the ability to 
rapidly move through the sediment.  
 
Removal of non-target species: This biotope is assessed as not sensitive to removal of non-target 
species.  The infralittoral sand habitat will not be altered by removal of non-target species.  
H. elongata and M. similis are not dependent on any other species to provide or maintain their habitat. 
As they are small and infaunal, they are unlikely to be removed in significant numbers from otter 
trawling.  

5.3.3 Infralittoral Fine Sand (SS.SSa.IFiSa) 

This is a well-sorted habitat typical of tidal swept channels (JNCC, 2015).  This broadscale habitat is 
present in the north-eastern and central sections of the Margate and Long Sands SCI.  
 
A summary of the sensitivity of this habitat to each pressure is provided below. See Appendix A for 
the full sensitivity assessment for this habitat to demersal otter trawl gears, including tolerance and 
recoverability of both the habitat. 

 

Table 17. Summary sensitivity table for infralittoral fine sand (SS.SSa.IFiSa) 

Impact Pathway Impact due to pressure from   Sensitivity 
Surface abrasion Single rig: ground gear  

Triple rig: ground gear 
Not Sensitive  

Shallow disturbance Triple rig: skids Low 
 Deep disturbance Triple rig: trawl doors 

Single rig: trawl doors 
Low 

Siltation rate changes  Resettlement of sediment mobilised in the 
wake of the gear 

Not Sensitive 

Removal of non-target species By-catch of organisms in the gear 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. As described in Section 3.10 
(and in more detail in Appendix G of ABPmer & Ichthys Marine, 2015) using the 250 μm modelled 
data, the area where this habitat is present is disturbed by waves or currents between 60%–90% of the 
time. 
 
Shallow disturbance: This habitat has a low sensitivity 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 trenches.  However, the dynamic environment and mobility of the sands mean 
that any pits or trenches will be rapidly infilled.  As described in Section 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) with active ripple bedforms (2.5 cm) present 60%–90% of the time.   
Deep disturbance: The sensitivity of the habitat to deep disturbance is assessed as low, and therefore 
low sensitivity is used in the assessment. The impacts of deep disturbance are the same as described 
for shallow disturbance, but the impact will be greater. However, given the bench marks used in this 
assessment, the sensitivity is the same for both shallow and deep disturbance. 
 
Siltation: This habitat is not sensitive to changes in the rate of siltation.  The infralittoral sands are 
regularly mobilised by natural processes within the site at the levels expected from the gears used in 
this site (see Section 3.9.1).  The amount of material mobilised by the gear is very small and within the 
limits of natural disturbance.  It originates from within the site and therefore the gross sediment 
composition will not change.  
 
Removal of non-target species: This habitat is assessed as not sensitive to removal of non-target 
species.  The infralittoral sand habitat will not be altered by removal of non-target species.  

5.3.4 Infralittoral mobile clean sand with sparse fauna (SS.SSa.IFiSa.IMoSa) 

This is a medium to fine sands biotope which supports a depauperate infauna due to the high 
mobility of the sands (JNCC, 2015).  Within Margate and Long Sands SCI it is situated in the middle 
and northern areas of the site (Figure 2.2). 

Table 18. Summary sensitivity table for infralittoral mobile clean sand with sparse fauna 
(SS.SSa.IFiSa.IMoSa)  

Impact Pathway Impact due to pressure from   Sensitivity 
Surface abrasion Single rig: ground gear  

Triple rig: ground gear 
Not Sensitive 

Shallow disturbance Triple rig: skids Not Sensitive 
Deep disturbance  Triple rig: trawl doors 

Single rig: trawl doors 
Low  

Siltation rate changes  Resettlement of sediment mobilised in the 
wake of the gear 

Not Sensitive 

Removal of non-target species By-catch of organisms in the gear Not Sensitive 
 
A summary of the sensitivity of this biotope to each pressure is provided below. See Appendix A for 
the full sensitivity assessment for this biotope to demersal otter trawl gears, including tolerance and 
recoverability of both the habitat, and its characterising species. 
 
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.  As described in Section 3.10 
(and in more detail in Appendix G of ABPmer & Ichthys Marine, 2015) using the 250 μm modelled 
data, the area where this habitat is present is disturbed by waves or currents between 80% and 100% 
of the time.   
 
Shallow disturbance: This biotope 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 trenches.  However, the dynamic environment and mobility of the sands mean that any pits or 
trenches will be rapidly infilled. As described in Section 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) with active ripple bedforms (2.5 cm) present 80%–100% of the time.   
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Deep disturbance: The assessment of deep and shallow disturbance is the same for this habitat, not 
sensitive. The impacts of deep disturbance are the same as described for shallow disturbance, but the 
impact will be greater. However, given the bench marks used in this assessment, the sensitivity is the 
same for both shallow and deep disturbance. 
 
Siltation: This biotope is not sensitive to changes in the rate of siltation.  The infralittoral sands are 
regularly mobilised by natural processes within the site. The amount of material mobilised by the gear 
is very small and within the limits of natural disturbance.  It originates from within the site and 
therefore the gross sediment composition will not change.  
 
Removal of non-target species: This biotope is assessed as not sensitive to removal of non-target 
species; the infralittoral sand habitat will not be altered by removal of non-target species.  

5.3.5 Nephtys cirrosa and Bathyporeia spp. in infralittoral sand 
(SS.SSaIFiSa.NcirBat) 

This is a biotope occurring in well-sorted medium and fine sands, characterised by Nephtys cirrosa and 
Bathyporeia spp. and dominated by actively-swimming amphipods.  These species occur in sediments 
subject to physical disturbance, as a result of wave action and, as is the case at the Margate and Long 
Sands SCI, strong tidal streams.  Because it is so regularly disturbed, this biotope has a low species 
diversity (JNCC, 2015), only supporting those species able to withstand high levels of disturbance.  

Table 19. Summary sensitivity table for Nephtys cirrosa and Bathyporeia spp. in infralittoral 
sand (SS.SSaIFiSa.NcirBat) 

Impact Pathway Impact due to pressure from Sensitivity  
Surface abrasion Single rig: ground gear  

Triple rig: ground gear 
Not sensitive 

Shallow disturbance Triple rig: skids Low 
Deep disturbance  Triple rig: trawl doors 

Single rig: trawl doors 
Low 

Siltation rate changes  Resettlement of sediment mobilised in the 
wake of the gear 

Not Sensitive 

Removal of non-target species By-catch of organisms in the gear Not Sensitive 
 
A summary of the sensitivity of this biotope to each pressure is provided below. See Appendix A for 
the full sensitivity assessment for this biotope to demersal otter trawl gears, including tolerance and 
recoverability of both the habitat, and its characterising species. 
 
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 habitat is widespread over 
the site and so using the modelled data for 250 μm grain size, the amount of time the surface layer of 
sediment is naturally disturbed is up to 100% on the top of the sandbanks.  In the troughs in the 
southern part of the site, mobile bedforms of 2.5 cm height are present 50–60% of the time falling to 
10–20% of the time in the south-west(see section 3.10 and more detail in Appendix G of ABPmer & 
Ichthys Marine, 2015).  The characterising species (N. cirrosa and Bathyporeia) are also not sensitive to 
surface abrasion as they are both infaunal (Bathyporeia living at 1 cm depth and N. cirrosa at 5–15 cm 
depth) and are therefore unlikely to be affected by 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 
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and trenches.  Infralittoral sands have a medium tolerance and a high to very high recovery to shallow 
disturbance, particularly in view of the levels of natural disturbance at the site. This habitat is 
widespread throughout the whole site and so using the modelled data for 250 μm grain size the 
amount of time the surface layer of sediment is mobilised is up to 100% on the top of the sandbanks.  
In the troughs in the southern part of the site, mobile bedforms of 2.5 cm height are present 50–60% 
of the time falling to 10–20% of the time in the south-west.Bathyporeia spp. have a medium tolerance 
to shallow disturbance as they are mobile and can move out of the path of a trawl, but mortality has 
been recorded to occur.  However, 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 trawl doors of the otter trawls), 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 
 
Deep disturbance: The sensitivity of the biotope to deep disturbance ranges from not sensitive to 
low sensitivity, and therefore low sensitivity is used in the assessment. Deep disturbance has the 
potential for changes in the topography of the habitat to occur which may cause the formation of pits 
and trenches.  Infralittoral sands have a medium tolerance and a high to very high recovery to deep 
disturbance, particularly in view of the levels of natural disturbance at the site; even in the troughs and 
more sheltered areas in the southern part of the site, surface sediments are mobile 20–50% of the 
time, indicating that furrows will be rapidly infilled. Bathyporeia spp. has a medium tolerance to deep 
disturbance as they are mobile and can move out of the path of a trawl, but mortality has been 
recorded to occur.  However, their abundance recovers very rapidly, therefore they have a low 
sensitivity to deep disturbance.  N cirrosa lives infaunally (below the depth expected to be affected by 
the trawl doors of the otter trawls), 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 deep 
disturbance. 
 
Siltation: Both the habitat and species of this biotope are not sensitive to changes in the rate of 
siltation at levels expected from the gears used in this site.  The amount of material mobilised by the 
gear is very small and within the limits of natural disturbance (see Sections 3.9.1. and 3.10) and 
originates from within the site and therefore the gross sediment composition will not change. 
Bathyporeia and N. cirrosa are able to tolerate high levels of siltation.  
 
Removal of non-target species: This biotope is assessed as not sensitive to removal of 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 otter trawling, and have a very high 
recovery rate.  

5.3.6 Infralittoral Muddy Sand (SS.SSa.IMuSa) 

Infralittoral muddy sand is a non-cohesive muddy sediment (JNCC, 2015) which is situated in two 
pockets within the Margate and Long Sands SCI, one in the centre of the SCI and the other to the 
south-east.  
 
A summary of the sensitivity of this habitat to each pressure is provided below. See Appendix A for 
the full sensitivity assessment for this habitat to demersal otter trawl gears, including tolerance and 
recoverability of both the habitat. 
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Table 20. Summary sensitivity table for infralittoral muddy sand (SS.SSa.IMuSa)  

Impact Pathway Impact due to pressure from   Sensitivity 
Surface abrasion Single rig: ground gear  

Triple rig: ground gear 
Not Sensitive  

Shallow disturbance Triple rig: skids Low 
Deep disturbance  Triple rig: trawl doors 

Single rig: trawl doors 
Low 

Siltation rate changes  Resettlement of sediment mobilised in 
the wake of the gear 

Not Sensitive 

Removal of non-target species By-catch of organisms in the gear 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.  As described in Section 3.10 
(and in more detail in Appendix G of ABPmer & Ichthys Marine, 2015) using the modelled data for the 
125 μm grain size, in the area where this habitat is present, surface sediments are disturbed by waves 
or currents between 50%–60% of the time. 
 
Shallow disturbance: This biotope is assessed as having a low sensitivity 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 trenches.  However, the dynamic environment and mobility of the 
sands mean that any pits or trenches will be rapidly infilled.  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) 50% to 60% of the time, with active ripple bedforms (2.5 cm) present 0%–
20% of the time and so recovery will be high. 
 
Deep disturbance: This habitat has a low sensitivity to deep disturbance.  Deep disturbance has the 
potential for changes in the topography of the habitat to occur which may cause the formation of pits 
and trenches.  However, the regular mobilisation of surface sediments means that any pits or trenches 
will be fairly rapidly infilled.  
 
Siltation: This habitat is not sensitive to changes in the rate of siltation at the levels expected from the 
gears used in this site (see Section 3.9.1).  The infralittoral muddy sands can be mobilised by natural 
processes within the site.  The amount of material mobilised by the gear is very small and within the 
limits of natural disturbance.  It originates from within the site and therefore the gross sediment 
composition will not change.  
 
Removal of non-target species: This habitat is assessed as not sensitive to removal of non-target 
species.  The infralittoral muddy sand habitat will not be altered by removal of non-target species.  

5.3.7 Fabulina fabula and Magelona mirabilis with venerid bivalves and 
amphipods in infralittoral compacted fine muddy sand 
(SS.SSa.IMuSa.FfabMag) 

In comparison to other biotopes within the Margate and Long Sands SCI, this habitat is stable, 
however, numbers of Magelona and F. fabulina (both indicative of wave-disturbed conditions) tend to 
fluctuate (JNCC, 2015).  This biotope is located in the northern part of the site and the central 
southern area (Figure 2.2).  
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Table 21. Summary sensitivity table for Fabulina fabula and Magelona mirabilis with venerid 
bivalves and amphipods in infralittoral compacted fine muddy sand 
(SS.SSa.IMuSa.FfabMag)  

Impact Pathway Impact due to pressure from   Sensitivity 
Surface abrasion Single rig: ground gear  

Triple rig: ground gear 
Low 

Shallow disturbance Triple rig: skids Low 
Deep disturbance  Triple rig: trawl doors 

Single rig: trawl doors 
Medium 

Siltation rate changes  Resettlement of sediment mobilised in the wake 
of the gear 

Not Sensitive 

Removal of non-target species By-catch of organisms in the gear Not Sensitive 
 
A summary of the sensitivity of this biotope to each pressure is provided below. See Appendix A for 
the full sensitivity assessment for this biotope to demersal otter trawl gears, including tolerance and 
recoverability of both the habitat, and its characterising species. 
 
Surface abrasion: The sensitivity of this biotope to surface abrasion ranges from not sensitive to low 
sensitivity, and therefore low sensitivity is used in the assessment.  Surface abrasion is unlikely to alter 
the habitat type and there would be a high recovery from any changes. As described in Section 3.10 
(and in more detail in Appendix G of ABPmer & Ichthys Marine, 2015) using the modelled data for the 
63 μm grain size, the surface sediment where this habitat is present is disturbed by waves or currents 
between 60%–70% of the time.  The characterising species have low or no sensitivity to surface 
abrasion: F. fabula is a burrow-dwelling bivalve that will not be exposed to surface abrasion and 
therefore is not sensitive; M. mirabilis is a surface deposit-feeding polychaete that may suffer mortality 
from surface abrasion, but recovery of populations can be very rapid and therefore sensitivity is low.  
 
Shallow disturbance: The sensitivity of the biotope to shallow disturbance ranges from not sensitive 
to medium sensitivity, 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 and trenches.  Infralittoral compacted fine muddy sand has a medium tolerance 
to shallow disturbance as the habitat type will not be affected, and recovery (infilling of any furrows 
created) is expected to be high.  As described 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) 60%–70% of 
the time, with active ripple bedforms (2.5 cm) present 0%–5% of the time, highlighting that this 
biotope is considered more stable than other biotopes within the site.  As such, this habitat has low 
sensitivity to shallow disturbance.  F. fabula lives within the sediment at up to 10 cm depth, and due to 
its small size (up to 2 cm Rayment, 2008), will either be missed by the gear or pushed aside.  It 
therefore has a high tolerance, and high recoverability, and therefore is not sensitive to shallow 
disturbance.  M. mirabilis has been shown to suffer mortality of 30% following the passage of a (beam) 
trawl, and mortality would be lower from an otter trawl.  Based on established benchmarks it therefore 
has medium tolerance to shallow disturbance.  The species is adapted to live in unstable and 
disturbed environments and has a very high recoverability following disturbance, therefore sensitivity 
is low.   
 
Deep disturbance: The sensitivity of the biotope to deep disturbance ranges from not sensitive to 
low sensitivity, and therefore low sensitivity is used in the assessment.  Deep disturbance has the 
potential for changes in the topography of the habitat to occur which may cause the formation of pits 
and trenches.  Infralittoral compacted fine muddy sand has a medium tolerance to deep disturbance 
as the habitat type will not be affected, and recovery (infilling of any furrows created) is expected to 
be high due to the regular mobilisation of surface sediments.  As such, this habitat has low sensitivity 
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to deep disturbance.  F. fabula lives within the sediment at up to 10 cm depth, and due to its small 
size (up to 2 cm, Rayment, 2008), will either be missed by the gear or pushed aside.  It therefore has a 
high tolerance, and high recoverability, and therefore is not sensitive to deep disturbance.  M. mirabilis 
can suffer mortality of 30% following the passage of a (beam) trawl, and therefore has low tolerance 
to deep disturbance.  The species is adapted to live in unstable and disturbed environments and has a 
very high recoverability following disturbance, therefore sensitivity is low.   
 
Siltation: Both the habitat and species of this biotope are not sensitive to changes in the rate of 
siltation at the levels expected from the gears used in this site (see Section 3.9.1).  The amount of 
material mobilised by the gear is very small and within the limits of natural disturbance.  It originates 
from within the site and therefore the gross sediment composition will not change.  F. fabula can 
withstand up to 5 cm of sediment overburden, and therefore has a high tolerance and no sensitivity to 
the levels of siltation (less than 0.6 mm) expected to arise from otter trawling in the site.  M. mirabilis 
also has a high tolerance to the levels of siltation expected from the gears, and can quickly relocate to 
its preferred depth following siltation, and is therefore not sensitive to this pressure.  
 
Removal of non-target species: This biotope is assessed as not sensitive to removal of non-target 
species.  The compacted infralittoral fine muddy sand habitat will not be altered by removal of non-
target species.  F. fabula and M. mirabilis are not dependent on any other species to provide or 
maintain their habitat.  Given their small size and sediment position, they are unlikely to be removed 
in significant numbers from otter trawling, and therefore have a high tolerance and are not sensitive 
to the removal of non-target species. 

5.3.8 Circalittoral fine sand (SS.SSa.CFiSa) 

This habitat is made up of fine clean sands in tide-swept areas.  Within the Margate and Long Sands 
SCI it is primarily located on the north-west and south-east edges of the site.  
 
A summary of the sensitivity of this habitat to each pressure is provided below. See Appendix A for 
the full sensitivity assessment for this habitat to demersal otter trawl gears, including tolerance and 
recoverability of both the habitat. 
 

Table 22. Summary sensitivity table for circalittoral fine sand (SS.SSA.CFiSa)   

Impact Pathway Impact due to pressure from   Sensitivity 
Surface abrasion Single rig: ground gear  

Triple rig: ground gear 
Not Sensitive 

Shallow disturbance Triple rig: skids Low 
Deep disturbance Triple rig: trawl doors 

Single rig: trawl doors 
Low  

Siltation rate changes  Resettlement of sediment mobilised in the 
wake of the gear 

Not Sensitive 

Removal of non-target species By-catch of organisms in the gear 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. As described in Section 3.10 
(and in more detail in Appendix G of ABPmer & Ichthys Marine, 2015) using the modelled data for the 
grain size of 125 μm,  the surface sediments where this habitat is present is disturbed by waves or 
currents between 60%–70% of the time. 
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Shallow disturbance: This habitat has a low sensitivity 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 trenches.  As described in Section 3.10 and in detail in Appendix G of ABPmer 
and Ichthys Marine (2015), the top sediment layer is mobilised by natural processes (currents) 60%–
70% of the time, with active ripple bedforms (2.5 cm) present 0%–30% of the time. Therefore, the 
dynamic environment and mobility of the sands mean that any pits or trenches will be rapidly infilled. 
 
Deep disturbance: The sensitivity of the habitat to deep disturbance is assessed as low, and therefore 
low sensitivity is used in the assessment.  The impacts of deep disturbance are the same as described 
for shallow disturbance, but the impact will be greater.  However, given the bench marks used in this 
assessment, the sensitivity is the same for both shallow and deep disturbance. 
 
Siltation: This habitat is not sensitive to changes in the rate of siltation.  The circalittoral sands are 
regularly mobilised by natural processes within the site. The amount of material mobilised by the gear 
is very small and within the limits of natural disturbance.  It originates from within the site and 
therefore the gross sediment composition will not change.  
 
Removal of non-target species: This habitat is assessed as not sensitive to removal of non-target 
species.  The circalittoral sand habitat will not be altered by removal of non-target species.  

5.3.9 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 bivalves Abra alba and Nucula nitidosa (Budd, 2006).  These are small bivalves 
which are able to burrow.  This biotope is located in isolated patches on the eastern edge of the 
Margate and Long Sands SCI. 

Table 23. Summary sensitivity table for Abra alba and Nucula nitidosa in circalittoral muddy 
sand or slightly mixed sediment (SS.SSa.CMuSa.AalbNuc) 

Impact Pathway Impact due to pressure from   Sensitivity 
Surface abrasion Single rig: ground gear  

Triple rig: ground gear 
Not Sensitive 

Shallow disturbance Triple rig: skids Low 
Deep disturbance Triple rig: trawl doors 

Single rig: trawl doors 
Low 

Siltation rate changes  Resettlement of sediment mobilised in the 
wake of the gear 

Not Sensitive 

Removal of non-target species By-catch of organisms in the gear Not Sensitive 
 
A summary of the sensitivity of this biotope to each pressure is provided below. See Appendix A for 
the full sensitivity assessment for this biotope to demersal otter trawl gears, including tolerance and 
recoverability of both the habitat, and its characterising species. 
 
Surface abrasion: The sensitivity of this biotope to surface abrasion ranges from not sensitive to low 
sensitivity, and therefore low sensitivity is used in this assessment.  Surface abrasion is unlikely to alter 
the habitat type. As described in Section 3.10 (and in more detail in Appendix G of ABPmer & Ichthys 
Marine, 2015) using the modelled data for grain size of 250 μm  the surface sediments where this 
habitat is present is disturbed by waves or currents 50–70% of the time.  The characterising species 
(A. alba and N. nitidosa) have low and no sensitivity, respectively, to surface abrasion.  A. alba is a 

ABPmer, November 2015, RR.2551C | 51 



Supporting Risk-Based Fisheries  Assessments for MPAs National Federation of Fishermen’s Organisations 

shallow-burrowing bivalve with a fragile shell that may be damaged by demersal trawling.  N. nitidosa 
is a small bivalve with a hard shell that lives within the sediment.  
 
Shallow disturbance: This biotope has a low sensitivity 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 trenches.  Circalittoral muddy sand or slightly mixed sediment has a medium 
tolerance to shallow disturbance as the habitat type has the potential to be affected, and recovery is 
expected to be very rapid, particularly in view of the levels of natural disturbance of surface sediments 
in the area of this biotope.  As described in Section 3.10 and in detail in Appendix G of ABPmer & 
Ichthys Marine (2015), active ripple bedforms (of 2.5 cm height) are present 40–60% of the time, and 
more regularly in the north-east corner of the site.   
 
 A alba and N. nitidosa are both small bivalves that can burrow below the surface. However they are 
located within the shallow sediment and so have the potential to be impacted by shallow disturbance 
and their shells have the potential to be crushed and tolerance is assessed as medium.  Recovery is 
assessed as high and therefore sensitivity is assessed as low.  
 
Deep disturbance: This biotope has a low sensitivity to deep disturbance.  Deep disturbance has the 
potential for changes in the topography of the habitat to occur which may cause the formation of pits 
and trenches.  Circalittoral muddy sand or slightly mixed sediment has a medium tolerance to deep 
disturbance as the habitat type will not be affected, and recovery (infilling of any furrows created) is 
expected to be high.  As such, this habitat has low sensitivity to deep disturbance.  A. alba is a shallow 
burrower with a fragile shell and therefore is likely to be affected by deep disturbance, but is able to 
recolonise and populations recover rapidly, therefore sensitivity is low.  N. nitidosa has a hard shell but 
may be damaged by deep disturbance; direct mortality of 4% has been recorded following the 
passage of a 4 m beam trawl.  However, populations are able to recover quickly, therefore sensitivity is 
low. 
 
Siltation: Both the habitat and species of this biotope are not sensitive to changes in the rate of 
siltation at the levels expected from the gears used in this site (see Section 3.9.1).  The amount of 
material mobilised by the gear is very small and within the limits of natural disturbance.  It originates 
from within the site and therefore the gross sediment composition will not change.  A. alba needs to 
be able to access the sediment surface for feeding and respiration which can be affected by a 
sediment layer of 5 cm. However, the expected sediment overburden from otter trawls is less than 
0.4 mm. Therefore, it is not sensitive to the levels of siltation anticipated from otter trawling within the 
site.  N. nitidosa is not sensitive to siltation, as it is insensitive to higher amounts of sedimentation, and 
its population size has been recorded to increase following a sedimentation event. 
 
Removal of non-target species: This biotope is assessed as not sensitive to removal of non-target 
species.  The circalittoral muddy sand or slightly mixed sediment will not be altered by removal of 
non-target species.  A. alba and N. nitidosa are not dependent on any other species to provide or 
maintain their habitat.  Their small size means they are unlikely to be removed in significant numbers 
from otter trawling, and their rapid recovery rates mean they are not sensitive to the removal or non-
target species.  

5.3.10 Polychaete worm reefs on subtidal sediment (SS.SBR.PoR) 

This biotope is typically found on mixed sediments in a range of hydrodynamic conditions.  It is 
possible that a number of polychaete worms can be present within this biotope.  The most abundant 
according to JNCC (2015) are the tube-buliding Sabellaria spinulosa, Sabellaria alveolata and the 
deposit-feeding Mediomastus fragilis.  
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A summary of the sensitivity of this biotope to each pressure is provided below. See Appendix A for 
the full sensitivity assessment for this biotope to demersal otter trawl gears, including tolerance and 
recoverability of both the habitat, and its characterising species. 
 

Table 24. Summary sensitivity table for polychaete worm reefs on subtidal sediments 
(SS.SBR.PoR)  

Impact Pathway Impact due to pressure from   Sensitivity  
Surface abrasion Single rig: ground gear  

Triple rig: ground gear 
Low 

Shallow disturbance  Triple rig: skids Low–Medium 
Deep disturbance Triple rig: trawl doors 

Single rig: trawl doors 
Medium 

Siltation rate changes  Resettlement of sediment mobilised in the wake 
of the gear 

Not Sensitive 

Removal of non-target species By-catch of organisms in the gear Not Sensitive 
 
Surface abrasion: The sensitivity of this biotope to surface abrasion ranges from not sensitive to low 
sensitivity, and therefore low sensitivity is used in this assessment.  The coarse sediment habitat will 
not be altered by surface abrasion. As described in Section 3.10 (and in more detail in Appendix G of 
ABPmer & Ichthys Marine, 2015) using modelled data for the 250 μm grain size, the surface sediments 
where this habitat is present is disturbed by waves or currents approximately 60% of the time. 
Polychaete worm reefs (e.g. S. spinulosa and S. alveolata) may suffer from damage from surface 
abrasion by components of trawls, but rapid recovery (between 3 and 23 days) has been recorded.  
Therefore, sensitivity to surface abrasion is low. 
 
Shallow disturbance: The sensitivity of the biotope to shallow disturbance ranges from low to low-
medium and so is assessed as low-medium.  The coarse sediment habitat has a low sensitivity to 
shallow disturbance as there is potential for the formation of pits and trenches, however it is expected 
to recover quickly.  )  The polychaetes worms are assessed as low-medium sensitivity as the tubes are 
expected to be damaged as a result of shallow disturbance, but the tubes would be re-built and 
repaired within 6 months.  Therefore it is assessed that they have a low–medium tolerance and very 
high recovery, resulting in low–medium sensitivity. 
 
Deep disturbance: The sensitivity of the biotope to deep disturbance is assessed as a range of low to 
medium, and therefore medium sensitivity is used in the assessment. The impacts of deep disturbance 
are the same as described for surface abrasion and shallow disturbance, but the impact will be greater. 
As such, sensitivity is assessed as medium.  
 
Siltation: Both the habitat and species of this biotope are not sensitive to changes in the rate of 
siltation at the levels expected from the gears used in this site (see Section 3.9.1).  The amount of 
material mobilised by the gear is very small and within the limits of natural disturbance.  It originates 
from within the site and therefore the gross sediment composition will not change.  Sabellaria species 
build reef tubes in areas of high levels of suspended sediment, and an increase of sediment is 
expected to of benefit to these species (ABPmer, 2013).  The expected sediment overburden from 
otter trawls is less than 0.6 mm, which is unlikely to affect Sabellaria.  
 
Removal of non-target species: This biotope is assessed as not sensitive to removal of non-target 
species.  The coarse sediment will not be altered by removal of non-target species.  Sabellaria are not 
dependent on any other species to provide or maintain their habitat.  They are unlikely to be removed 
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in significant numbers from otter trawling, and their rapid recovery rates mean they are not sensitive 
to the removal or non-target species.  

5.4 Exposure Assessment 

This assessment considers the exposure of the individual biotopes to otter trawling.   

5.4.1 Physical damage and disturbance 

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. 

Over-15m vessels 

Swept area 
The average area trawled per year (the ‘swept area’) has been calculated from the VMS data.  Table 24 
presents the area of each biotope, and the annual average swept area from otter trawling between 
2009 and 2013 that each of the biotopes within the site boundary is exposed to, based on VMS 
‘fishing’ pings for UK and non-UK vessels over-15m in length.   
 

Table 25 Average swept area of each biotope from otter trawling per year based on VMS 
data (over-15 m vessels), UK and non-UK combined (2009–2013) 

Biotope 
Habitat 

area (km2) 

Swept area 
(annual 

average) 
(km2) 

Swept area 
as % of 
habitat 

area 

Swept area as % of habitat area, 
by gear component 

Overall Trawl doors Skids Ground 
gear 

SS.SCS.ICS.SLan 112 60.5  54% 3% <1% 51% 
SS.SCS.ICS.HeloMsim 2 0.0 0% 0% 0% 0% 
SS.SSa.IFiSa 17 0.2  1% <1% <1% 1% 
SS.SSa.IFiSa.IMoSa 19 0.1  0% <1% <1% <1% 
SS.SSa.IFiSa.NcirBat 292 12.1  4% <1% <1% 4% 
SS.SSa.IMuSa 15 1.1  7% <1% <1% 7% 
SS.SSa.IMuSa.FfabMag 80 26.7  33% 2% <1% 31% 
SS.SSa.CFiSa 58 4.8  8% 1% <1% 8% 
SS.SSa.CMuSa.AalbNuc 42 11.2  26% 1% <1% 25% 
SS.SBR.PoR 9 5.7  63% 4% 1% 57% 
Total 648 122.3  19% 1% 0% 18% 

Note: includes otter trawl, demersal otter trawl, ‘unknown’ and blank gear types. 
 
The biotope where the majority of fishing takes place is dense Lanice conchilega and other 
polychaetes in tide-swept infralittoral sand and mixed gravelly sand.  The swept area is 60.5 km2 per 
year, equivalent to 54% of the area of the habitat.  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 trawl doors is equivalent to 3% of the 
L. conchilega habitat area, and the area from the skids is equivalent to <1%, and the area from the 
ground rope is 51%. 
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This is likely to overestimate the actual area exposed to otter trawling, because fishing is likely to be 
concentrated in particular areas.  Additionally, the inclusion of pings where the gear type is blank or 
‘unknown’ (69% of the UK pings, and 36% of the non-UK pings) means that these swept area 
estimates are likely to significantly over-estimate otter trawling impact.  
 
When the UK ‘unknown’ pings are excluded from the analysis, the biotope with the greatest amount 
of fishing remains dense Lanice conchilega and other polychaetes in tide-swept infralittoral sand and 
mixed gravelly sand, with an annual average swept area of 14.9 km2, equivalent to 13% of the biotope 
area (Table 25).  The biotope with the largest swept area in relation to the biotope area is polychaete 
worm reefs on subtidal sediments.  The swept area is 5.2 km2 per year, equivalent to 57% of the 
biotope area.  
 
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. 2009 and 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.  However, the apparently higher level of 
activity in 2010–2012 is an artefact of ‘unknown’ pings being included in the analysis, which were likely 
to be vessels on guard ship duty (see section on London Array Offshore Wind Farm, below).  When 
these pings are excluded (Figure 5.3(b)), this shows a very low level of otter trawling in most years, 
with a peak in 2010. 

Table 26 Average swept area of each biotope from otter trawling per year based on VMS 
data (over-15 m vessels), UK and non-UK combined (2009–2013) 

Biotope 
Habitat 

area (km2) 

Swept area 
(annual 

average) 
(km2) 

Swept area as % of habitat area 
Overall Trawl doors Skids Ground 

gear 

SS.SCS.ICS.SLan 112 14.9  13% 1% 0% 13% 
SS.SCS.ICS.HeloMsim 2   0% 0% 0% 0% 
SS.SSa.IFiSa 17 0.2  1% 0% 0% 1% 
SS.SSa.IFiSa.IMoSa 19 0.1  0% 0% 0% 0% 
SS.SSa.IFiSa.NcirBat 292 9.6  3% 0% 0% 3% 
SS.SSa.IMuSa 15 0.3  2% 0% 0% 2% 
SS.SSa.IMuSa.FfabMag 80 10.5  13% 1% 0% 12% 
SS.SSa.CFiSa 58 4.2  7% 0% 0% 7% 
SS.SSa.CMuSa.AalbNuc 42 5.5  13% 1% 0% 12% 
SS.SBR.PoR 9 5.2  57% 4% 1% 52% 
Total 648 50.5  8% 0% 0% 7% 

Note: includes otter trawl, demersal otter trawl and blank gear types; excludes ‘unknown’. 
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Figure 5.2 Swept area by gear component (annual average) in relation to biotope area, for 
over-15m vessels, UK and non-UK combined (a) for otter trawl, demersal otter 
trawl and ‘unknown’ gear types; (b) for otter trawl and demersal otter trawl 
(excluding ‘unknown’) 
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Figure 5.3 Swept area by habitat type for UK and non-UK over-15m vessels combined (km2) 
(2009–2013) (a) for otter trawl, demersal otter trawl and ‘unknown’ or blank gear 
types; (b) for UK otter trawl and demersal otter trawl gears, and non-UK otter trawl 
and blank gear types 
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Seasonality 
Figure 5.4 illustrates the average number of hours fished monthly by UK and non-UK otter trawls 
between 2009 and 2013 in the site.  The effort in terms of hours displays two main peak periods 
between February and April, and in November–December. Between May and October, and in January, 
effort is much lower.  When the UK ‘unknown’ pings are excluded (Figure 5.4(b)), the majority of 
fishing time over the winter and spring months is removed, leaving a peak in June and in October–
November. 
 

 
 

 

Figure 5.4 Hours trawling by otter trawls per month, over-15m vessels (UK and non-UK) 
(average, 2009–2013) (a) for otter trawl, demersal otter trawl and ‘unknown’ or 
blank gear types; (b) for UK otter trawl and demersal otter trawl gears, and non-UK 
otter trawl and blank gear types 
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Area impacted by individual gear components, from VMS 
The analysis of buffered tracks from VMS ping data for over-15m vessels (see section 5.2.2) shows that 
only 12% of the Margate and Long Sands SCI habitat area is impacted by over-15m otter trawls over a 
five-year period, with only 1% being impacted by the trawl doors (Table 26).  The impact from otter 
doors, skids and ground gear polygons, created from the tracks between VMS fishing pings, are 
shown in Figure 5.5 (UK vessels) and Figure 5.6 (non-UK vessels).  This shows the cumulative fishing 
effort over a five-year period (2009–2013) and shows that fishing appears to be concentrated in 
particular parts of the site, namely the channels in the southern part of the site for UK vessels (but see 
section on London Array Offshore Wind Farm below), and the north-east corner of the site at Long 
Sands Head for non-UK vessels.  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.  It is difficult to see 
the impact polygons for the otter doors and skids, because the width of the components is so small. 
 

Table 27 Area of each habitat impacted by individual gear components of over-15m otter 
trawls (UK and non-UK) in Margate and Long Sands SCI from VMS footprint 
polygons (2009–2013) 

Biotope 
Habitat 

Area 
(km2) 

Area impacted 
Total Trawl doors Skids Ground rope 
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SS.SCS.ICS.SLan 112.3 20.6 18% 2.6 2% 0.3 <1% 17.7 16% 
SS.SCS.ICS.HeloMsim 2.4 0.0 0% 0.0 0% 0.0 0% 0.0 0% 
SS.SSa.IFiSa 16.9 0.3 2% 0.0 0% 0.0 0% 0.2 1% 
SS.SSa.IFiSa.IMoSa 19.3 0.2 1% 0.0 0% 0.0 0% 0.2 1% 
SS.SSa.IFiSa.NcirBat 291.9 18.2 6% 1.1 <1% 0.2 <1% 16.9 6% 
SS.SSa.IMuSa 14.9 0.9 6% 0.1 <1% 0.0 0% 0.9 6% 
SS.SSa.IMuSa.FfabMag 80.5 17.7 22% 1.7 2% 0.3 <1% 15.7 19% 
SS.SSa.CFiSa 58.0 7.1 12% 0.5 1% 0.1 <1% 6.4 11% 
SS.SSa.CMuSa.AalbNuc 42.5 11.1 26% 1.1 3% 0.3 1% 9.7 23% 
SS.SBR.PoR 9.1 7.2 79% 0.9 10% 0.3 3% 6.0 66% 
Total 647.6 83.2 13% 8.1 1% 1.5 <1% 73.6 11% 

Note: These figures sum together the area impacted by UK and by non-UK vessels. Overlaps between the UK and non-UK 
polygons have not been accounted for. In general, the fishing areas do not overlap, but there may be an over-estimation of 
area impacted, particularly for the habitats in the north-east corner of the site, notably SS.SBR.PoR.  
 
The biotopes that are impacted over the largest area are ‘dense Lanice conchilega and other 
polychaetes in tide-swept infralittoral sand and mixed gravelly sand’ (SS.SCS.ICS.SLan) (20.6 km2), 
‘Nephtys cirrosa and Bathyporeia spp. in infralittoral sand’ (SS.SSaIFiSa.NcirBat) (18.2 km2), and 
‘Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral 
compacted fine muddy sand’ (SS.SSa.IMuSa.FfabMag) (17.7 km2).  
 
The habitats and biotopes that are impacted over the largest proportion of their area are ‘Polychaete 
worm reefs on subtidal sediment’ (SS.SBR.PoR) (10% of the biotope area is impacted by the trawl 
doors over the five-year period), ‘Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly 
mixed sediment’ (SS.SSa.CMuSa.AalbNuc) (3% of the biotope area is impacted by the trawl doors), 
‘dense Lanice conchilega and other polychaetes in tide-swept infralittoral sand and mixed gravelly 
sand’ (SS.SCS.ICS.SLan) (2% of the biotope area is impacted by trawl doors), and ‘Fabulina fabula and 
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Magelona mirabilis with venerid bivalves and amphipods in infralittoral compacted fine muddy sand’ 
(2% of the habitat area is impacted by trawl doors).  These percentages represent the proportion of 
each habitat area that is impacted by the otter doors over the five-year period (2009–2013).  It does 
not take account of multiple passes of the gear, i.e. it does not represent the overall swept area by the 
gear. This is considered in the swept area calculations above, and frequency of impact figures below.  
This indicates that, over a five-year period, 90% of the polychaete worm reefs on subtidal sediment 
biotope has not been impacted by the trawl doors.  Larger proportions of the other biotopes have not 
been impacted by the otter doors over the five-year period (typically 97–100%). 
 
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, the analysis provides a useful measure that more clearly represents the 
actual area impacted (and consequently, the area not impacted) by the gears.  It should be noted that 
the pings analysed include otter trawl, blank and unknown gear types. Of these, only 37% were 
identified as otter trawls. Therefore it is likely that the areas have been over-estimated due to the 
inclusion of blank and unknown gears.  This is particularly the case for the biotopes ‘dense Lanice 
conchilega and other polychaetes in tide-swept infralittoral sand and mixed gravelly sand’, ‘Fabulina 
fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral compacted fine 
muddy sand’ and ‘Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed 
sediment’, which coincide with the unknown pings (see Figure 5.9). 
 
Frequency of impact 
The frequency with which certain areas are impacted by otter trawling is shown in Figure 5.7.  This 
shows that large parts of the site are not fished at all, other areas may be trawled once per year or 
once every few years, and there are small areas where fishing activity appears to be more 
concentrated.  The data include identified otter trawls and ‘unknown’ or blank gear types.  
Consideration of the pattern of unknown gear types in relation to the London Array windfarm 
construction schedule and cable routes (see below) indicates that these areas of frequent trawl passes 
are likely to be associated with guard ship activity during cable laying.  It is therefore reasonable to 
assume that normal fishing activity is better represented by the annual density grids for 2009, 2010 
and 2013.   
 
The frequency of impact from over-15m vessels on different biotopes is therefore highest in the 
north-east of the site, predominantly on the polychaete worm reefs on subtidal sediments, where the 
analysis indicates up to four to six trawl passes of a 30m wide trawl take place per year within a 250 m 
by 250 m area.  Assuming that fishing activity within each 250 m by 250 m square is evenly 
distributed, an individual area would be expected to be impacted once per year or less (six passes of a 
30 m trawl equates to a 180 m swept width in a 250 m by 250 m area).  The probability of the highest-
impacting gear components (trawl doors, representing 7% of the gear footprint) impacting the same 
area is correspondingly lower. 
 
The seasonal density grids (Figure 5.8) show most activity occurs during December to February, and to 
a lesser extent, March to May.  However, given the timing of installation of export cables (see Table 
27), this is also likely to be an artefact of possible guard ship duties. 
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Figure 5.5 VMS footprint polygons from trawl doors, skids and ground gear by UK otter trawls 
in Margate and Long Sands SCI (combining fishing pings from otter trawl, blank 
and ‘unknown’ gear types) 
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Figure 5.6 VMS footprint polygons from trawl doors, skids and ground gear by non-UK otter 
trawls in Margate and Long Sands SCI (combining fishing pings from otter trawl, 
blank and ‘unknown’ gear types 
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Figure 5.7 Density grids showing frequency of trawl passes (annual, and annual average) 

(2009–2013)  
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Figure 5.8 Density grids showing frequency of trawl passes on a seasonal basis (average 
number of passes for each three-month period) (2009–2013)  
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London Array Offshore Wind Farm 
Consideration of fishing vessel monitoring system (VMS) pings in relation to the London Array 
windfarm (see section 3.3 and Figure 5.9) indicates that there was a low level of activity in the 
windfarm area prior to its construction (in 2009 and 2010) along the edge of Long Sand, and in Knock 
Deep, which ceased with the construction of the windfarm in 2011, confirming that the area effectively 
acts as an exclusion zone for fisheries.  Additionally it indicates that a significant proportion of the 
‘unknown’ pings are likely to be related to export cable installation (‘unknown’ pings run along the 
cable route in 2011 and 2012, the years in which cables were being installed, and the timing of most 
of the VMS passes (see ‘Frequency of impact’) occur during the winter months, coinciding with the 
installation of the first and second export cable in November and December 2011 and February and 
March 2012.  Table 27 details the timeline of construction of the London Array Offshore Wind Farm. 
This confirms that the estimates of swept area and footprint of the over-15m vessels are likely to over-
estimate the actual area impacted, due to the inclusion of the ‘unknown’ gear type pings, which are 
clearly associated spatially and temporally with cable installation for the London Array.  The ‘unknown’ 
pings that coincide with guard ship pings in 2012 are in the location of a four-way cable crossing 
(Thanet Fishermen’s Association, pers. comm.). 
 
This implies that the estimates of swept area and VMS footprint polygons over-estimate the areas 
impacted by over-15m fishing vessels, in particular for the biotopes dense Lanice conchilega and 
other polychaetes in tide-swept infralittoral sand and mixed gravelly sand, Fabulina fabula and 
Magelona mirabilis with venerid bivalves and amphipods in infralittoral compacted fine muddy sand, 
and Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment.  The areas 
of apparently high frequency of impact from over-15m vessels in the southern part of the site are also 
an artefact of the ‘unknown’ pings associated with guard ship duty. 
 

Table 28 Timeline of London Array Offshore Wind Farm Construction 

Period Construction details 
March 2011 First foundation installed 
July 2011 Array cable installation started 
October 2011 70 monopiles and transition pieces had been installed 
November – December 2011 Export cable installed from Eastern Swale to offshore substation #1 
Dec 2011 Turbine installation started 
February – March 2012 Second export cable installed 
June – July 2012 Third export cable installed 
September – October 2012 Fourth export cable installed 
October 2012 Some of the turbines started to produce power to the grid 
December 2012 Final turbine installed 
January 2013 Array cable burial and surveys of export/array cabling continues, 

along with seabed monitoring of a section of the four export cable 
routes 

April 2013 Fully commissioned 
Source: http://www.4coffshore.com/windfarms/project-dates-for-london-array-uk14.html. 
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Figure 5.9 VMS pings by UK and non-UK over-15m vessels by year (otter trawls, guardship, and unknown gears), in relation to the London Array 
offshore wind farm (2009–2013) 

2009 2010 2011 

2012 2013 
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Under-15m vessels 

Sightings and ICES rectangle data all indicate a large proportion of the otter trawl vessels active in the 
site are under-15m vessels, and it is necessary to also consider the potential area trawled by these 
vessels for the assessment. 
 
Analysis of the MCZ Fisheries Model data (representing under-15m vessels only) (Figure 3.5), indicates 
that within the ICES rectangles, the average value of landings is greatest in the southern part of the 
site (Figure 3.2).  While there are a high number of VMS pings from over-15m vessels in this area, the 
majority are ‘unknown’ gear type, and are likely to be associated with guardship duties during cable 
laying for the London Array windfarm.  
 
Seasonality 
Interview data show that the monthly pattern of fishing by under-15m vessels.  Fishing occurs 
throughout the year, with a low over the winter (Figure 5.10).  The peak in September and October 
derives from a single vessel, the skipper of which indicated that he fishes quite a lot in those months.  
Discounting this, most effort takes place from spring (March or April) and through the summer (until 
August). 
 

 

Figure 5.10 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 100 km2 per month.  When the 
individual gear components are taken into account, the area impacted by the otter doors is much 
smaller, only a maximum of 10 km2 per month, average 7.1 km2 (85 km2 per year); the area impacted 
by the skids on the triple rigs is only 1.2 km2 per month (15 km2 per year); and the area impacted by 
the ground rope is 59.4 km2 per month (713 km2 per year). 
 
Figure 5.11 shows the area of each habitat type in the SAC, and the area of each impacted by 
individual gear components for under-15m vessels.  Whilst the overall swept area by under-15m 
vessels of some sublittoral habitats (SS.SCS.ICS.SLan, SS.SSa.CMuSa.AalbNuc, SS.SSa.IFiSa.NcirBat, 
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SS.SSa.IMuSa.FfabMag) is greater than the habitat areas, the amount that is actually impacted by the 
highes-impacting gear components (otter doors) is a small proportion of the habitat area (maximum 
of 27% for Lanice conchilega), indicating that individual areas are not impacted every year.   
 

 

Figure 5.11 Swept area by gear component (annual average) in relation to biotope area, for 
under-15m vessels, from interviews (takes account of non-interviewed vessels) 

 

5.4.2 Bycatch 

Exposure to bycatch is assessed by analysing catch from each trawl. This information is not within the 
data available for this project.  It is not possible to analyse bycatch from within the site and so it is not 
possible to fully understand the extraction levels that typical species of sandbanks features are 
exposed to.  Nevertheless, because of the expected low levels of penetration of the otter trawl ground 
gear into the sediment, bycatch of characterising species of the biotopes, which are predominantly 
infaunal polychaetes and bivalves, is expected to be low.  The level of bycatch will depend on the 
number of hours and area trawled, and therefore the assessment is related to the assessment of 
surface abrasion, which takes into account the full width of the gear.  

5.4.3 Overall assessment 

The exposure assessment in this study has calculated the area impacted by the over-15m vessels’ trawl 
doors as 8 km2 over a five-year period, with 1.5 km2 impacted by the skids and 74 km2 impacted by 
the ground rope. This represents 1%, <1% and 11% of the subtidal habitat areas, respectively.  
However, these figures are expected to be over-estimates of the actual area impacted by over-15m 
vessels, since the large number of ‘unknown’ UK pings which occur in the southern part of the site are 
likely to be guard ship vessels associated with cable laying for the London Array windfarm. 
 
The swept area calculations for the under-15m vessels indicate that an area 85 km2 per year is 
impacted by the trawl doors, with 15 km2 per year impacted by the skids, and 713 km2 per year 
impacted by the ground gear.   
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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 28.  Because the areas calculated for 
over-15m vessels include a large number of pings with ‘unknown’ gear type, predominantly in the 
southern part of the site (where the under-15m vessels predominantly fish), it is assumed that there is 
a significant degree of overlap between the over-15m and under-15m vessels’ fishing footprints, 
although it is recognised that the area calculated for the over-15m vessels is an over-estimate 
(because of the guard ship pings). 
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Table 29 Summary of exposure assessment for each biotope and pressure 

Biotope Pressure Over-15m vessels Under-15m vessels Exposure 

SS.SCS.ICS.SLan 

Surface abrasion (ground 
rope) 

Swept area 51% of biotope area. 
Footprint 16% of biotope area. 
Frequency of disturbance up to 10 times per year. 
Area and frequency likely to be over-estimate due to 
guard ship duty included in ‘unknown’ pings. 

Swept area 223% of biotope area.  
Actual footprint likely to be less. 
 

Very high 

Physical damage – shallow 
disturbance (skids) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 
Area and frequency likely to be over-estimate due to 
guard ship duty included in ‘unknown’ pings. 

Swept area 5% of biotope area.  
Actual footprint likely to be less. 

Low 

Physical damage – deep 
disturbance (otter doors) 

Swept area is 3% of biotope area. 
Footprint is 2% of biotope area. 
Frequency of disturbance up to 10 times per year. 
Area and frequency likely to be over-estimate due to 
guard ship duty included in ‘unknown’ pings. 

Swept area 27% of biotope area. 
Actual footprint likely to be less. 

Moderate 

Siltation The amount of siltation will be a function of the amount of fishing and is therefore given the same level of exposure 
as shallow disturbance. 

Very high 

Removal of non-target species The removal of 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 

High 

SS.SCS.ICS.HeloMsim 

Surface abrasion (ground 
rope) 

Not exposed Swept area 20% of biotope area. 
Actual footprint likely to be less. 

Low 

Physical damage – shallow 
disturbance (skids) 

Not exposed Swept area <1% of biotope area.  
Actual footprint likely to be less. 

Low 

Physical damage – deep 
disturbance (otter doors) 

Not exposed Swept area 3% of biotope area.  
Actual footprint likely to be less. 

Low 

Siltation The amount of siltation will be a function of the amount of fishing and is therefore given the same level of exposure 
as shallow disturbance. 

Low 

Removal of non-target species The removal of 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 

Low 

SS.SSa.IFiSa 

Surface abrasion (ground 
rope) 

Swept area 1% of biotope area. 
Footprint 1% of biotope area. 

Swept area 34% of biotope area. 
Actual footprint likely to be less. 

Moderate 

Physical damage – shallow 
disturbance (skids) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 

Swept area 1% of biotope area.  
Actual footprint likely to be less. 

Low 

Physical damage – deep 
disturbance (otter doors) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 

Swept area 5% of biotope area. 
Actual footprint likely to be less. 

Low 

Siltation The amount of siltation will be a function of the amount of fishing and is therefore given the same level of exposure 
as shallow disturbance. 

Moderate 

Removal of non-target species The removal of non-target species is a function of the level of bycatch per haul, and the amount of fishing. Bycatch Low 
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Biotope Pressure Over-15m vessels Under-15m vessels Exposure 
levels are low, therefore the exposure is given as less than the shallow disturbance exposure 

SS.SSa.IFiSa.IMoSa 

Surface abrasion (ground 
rope) 

Swept area <1% of biotope area. 
Footprint 1% of biotope area. 

Swept area 10% of biotope area. 
Actual footprint likely to be less. 

Low 

Physical damage – shallow 
disturbance (skids) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 

Swept area <1% of biotope area.  
Actual footprint likely to be less. 

Low 

Physical damage – deep 
disturbance (otter doors) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 

Swept area 2% of biotope area. 
Actual footprint likely to be less. 

Low 

Siltation The amount of siltation will be a function of the amount of fishing and is therefore given the same level of exposure 
as shallow disturbance. 

Low 

Removal of non-target species The removal of 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 

Low 

SS.SSa.IFiSa.NcirBat 

Surface abrasion (ground 
rope) 

Swept area 4% of biotope area. 
Footprint 6% of biotope area. 

Swept area 91% of biotope area. 
Actual footprint likely to be less. 

High 

Physical damage – shallow 
disturbance (skids) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 

Swept area 2% of biotope area.  
Actual footprint likely to be less. 

Low 

Physical damage – deep 
disturbance (otter doors) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 

Swept area 11% of biotope area. 
Actual footprint likely to be less. 

Low 

Siltation The amount of siltation will be a function of the amount of fishing and is therefore given the same level of exposure 
as shallow disturbance. 

High 

Removal of non-target species The removal of 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 

Moderate 

SS.SSa.IMuSa 

Surface abrasion(ground rope) Swept area 7% of biotope area. 
Footprint 6% of biotope area. 

Swept area 107% of biotope area. 
Actual footprint likely to be less. 

High 

Physical damage – shallow 
disturbance (skids) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 

Swept area 2% of biotope area.  
Actual footprint likely to be less. 

Low 

Physical damage – deep 
disturbance (otter doors) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 

Swept area 13% of biotope area. 
Actual footprint likely to be less. 

Low 

Siltation The amount of siltation will be a function of the amount of fishing and is therefore given the same level of exposure 
as shallow disturbance. 

High 

Removal of non-target species The removal of 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 

Moderate 

SS.SSa.IMuSa.FfabMag 

Surface abrasion (ground 
rope) 

Swept area 31% of biotope area. 
Footprint 19% of biotope area. 
Area and frequency likely to be over-estimate due to 
guard ship duty included in ‘unknown’ pings. 

Swept area 113% of biotope area. 
Actual footprint likely to be less. 
Frequency of impact likely to be similar as for 
SS.SSa.IMuSa.AalbNuc (swept area is a lower proportion 
of the biotope area, but concentrated in that part of the 
biotope in the southern part of the site). 

High 

Physical damage – shallow 
disturbance (skids) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 

Swept area 2% of biotope area.  
Actual footprint likely to be less. 

Low 
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Biotope Pressure Over-15m vessels Under-15m vessels Exposure 
Area and frequency likely to be over-estimate due to 
guard ship duty included in ‘unknown’ pings. 

Physical damage – deep 
disturbance (otter doors) 

Swept area 2% of biotope area. 
Footprint 2% of biotope area. 
Area and frequency likely to be over-estimate due to 
guard ship duty included in ‘unknown’ pings. 
 

Swept area 13% of biotope area. 
Actual footprint likely to be less. 
 

Low 

Siltation The amount of siltation will be a function of the amount of fishing and is therefore given the same level of exposure 
as shallow disturbance. 

High 

Removal of non-target species The removal of 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 

Moderate 

SS.SSa.CFiSa 

Surface abrasion (ground 
rope)  

Swept area 8% of biotope area. 
Footprint 11% of biotope area. 

Swept area 28% of biotope area. 
Actual footprint likely to be less. 

Moderate 

Physical damage – shallow 
disturbance (skids) 

Swept area <1% of biotope area. 
Footprint <1% of biotope area. 

Swept area <1% of biotope area.  
Actual footprint likely to be less. 

Low 

Physical damage – deep 
disturbance (otter doors) 

Swept area 1% of biotope area. 
Footprint 1% of biotope area. 

Swept area 4% of biotope area. 
Actual footprint likely to be less.  

Low 

Siltation The amount of siltation will be a function of the amount of fishing and is therefore given the same level of exposure 
as shallow disturbance. 

Moderate 

Removal of non-target species The removal of 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 

Low 

SS.SSa.CMuSa.AalbNuc 

Surface abrasion (ground 
rope) 

Swept area 25% of biotope area. 
Footprint 23% of biotope area. 
Area and frequency likely to be over-estimate due to 
guardship duty included in ‘unknown’ pings. 

Swept area 150% of biotope area. 
Actual footprint likely to be less. 
Frequency of impact estimated at 3–4 times per year 
(assuming swept area is concentrated in 50% of the 
habitat area). 

Very high 

Physical damage – shallow 
disturbance (skids) 

Swept area <1% of biotope area. 
Footprint 1% of biotope area. 
Area and frequency likely to be over-estimate due to 
guardship duty included in ‘unknown’ pings. 

Swept area 3% of biotope area.  
Actual footprint likely to be less. 

Low 

Physical damage – deep 
disturbance (otter doors) 

Swept area 1% of biotope area. 
Footprint 3% of biotope area. 
Area and frequency likely to be over-estimate due to 
guardship duty included in ‘unknown’ pings. 

Swept area 17% of biotope area. 
Actual footprint likely to be less. 
 

Moderate 

Siltation The amount of siltation will be a function of the amount of fishing and is therefore given the same level of exposure 
as shallow disturbance. 

High 

Removal of non-target species The removal of 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 

Moderate 

SS.SBR.PoR 
Surface abrasion (ground 
rope) 

Swept area 57% of biotope area. 
Footprint 66% of biotope area. 

Swept area 37% of biotope area. 
Actual footprint likely to be less. 

Moderate 
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Biotope Pressure Over-15m vessels Under-15m vessels Exposure 
Frequency of impact estimated at once per year or less. 

Physical damage – shallow 
disturbance (skids) 

Swept area 1% of biotope area. 
Footprint 3% of biotope area. 

Swept area 1% of biotope area.  
Actual footprint likely to be less. 

Low 

Physical damage – deep 
disturbance (otter doors) 

Swept area 4% of biotope area. 
Footprint 10% of biotope area. 

Swept area 4% of biotope area. 
Actual footprint likely to be less. 

Low 

Siltation The amount of siltation will be a function of the amount of fishing and is therefore given the same level of exposure 
as shallow disturbance. 

Moderate 

Removal of non-target species The removal of 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 

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 29 below. 
 
Most biotopes are not vulnerable to all pressures at the assessed levels of exposure, which take into 
account both over-15m and under-15m fishing patterns.   
 
One biotope has a moderate vulnerability: 
 

 Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral 
compacted fine muddy sand has a moderate vulnerability to surface abrasion, due to the high 
level of exposure by under-15m vessels; Magelona mirabilis is a surface deposit-feeder that 
may be affected by surface abrasion.  

 
There are some pressures and biotopes for which the assessment is of ‘low vulnerability’. They are: 
 

 Dense L. conchilega and other polychaetes in tide-swept infralittoral sand and mixed gravelly 
sand has a low vulnerability to deep disturbance, due to the large amount of fishing that takes 
place on this biotope, predominantly from the under-15m vessels.   

 Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral 
compacted fine muddy sand has a low vulnerability to deep disturbance, due to its medium 
sensitivity to this pressure.   

 Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment has a low 
vulnerability to deep disturbance, due to its low sensitivity but moderate level of exposure.   

 Polychaete worm reefs on subtidal sediment have a low vulnerability to surface, and up to low 
vulnerability to shallow and deep disturbance. 

 
A summary is provided in Table 30. 
 
The assessments of low 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.  Fishing activity has 
declined, rather than increased over recent decades, and the exposure assessment is likely to over-
estimate exposure, due to the inclusion of ‘unknown’ pings and the scaling factor used for under-15m 
activity, which should be further ground-truthed by the industry. 

ABPmer, November 2015, RR.2551C  | 74 



Supporting Risk-Based Fisheries Assessments for MPAs   National Federation of Fishermen’s Organisations 

 

Table 30. Summary of sensitivity, exposure and vulnerability 

Biotope Impact Pathway Sensitivity Exposure Vulnerability 
Dense Lanice 
conchilega and other 
polychaetes in tide-
swept infralittoral 
sand and mixed 
gravelly sand 
   

Surface abrasion Not sensitive Very high Not vulnerable 
Shallow disturbance Low Low Not vulnerable 
Deep disturbance Low Moderate Low 
Siltation Not Sensitive Very high Not vulnerable 

Removal of non-target species Not Sensitive High Not vulnerable 

Hesionura elongata 
and Microphthalmus 
similis with other 
interstitial 
polychaetes in 
infralittoral mobile 
coarse sand 
   

Surface abrasion Not Sensitive  Low Not vulnerable 
Shallow disturbance Low Low Not vulnerable 
Deep disturbance Low Low Not vulnerable 
Siltation Not Sensitive Low Not vulnerable 

Removal of non-target species Not Sensitive Low Not vulnerable 

Infralittoral fine sand 
   

Surface abrasion Not Sensitive Moderate Not vulnerable 
Shallow disturbance Low Low Not vulnerable 
Deep disturbance Low Low Not vulnerable 
Siltation Not Sensitive Moderate Not vulnerable 
Removal of non-target species Not Sensitive Low Not vulnerable 

Infralittoral mobile 
clean sand with sparse 
fauna 
   

Surface abrasion  Not Sensitive Low Not vulnerable 
Shallow disturbance Not Sensitive Low Not vulnerable 
Deep disturbance Low Low Not vulnerable 
Siltation Not Sensitive Low Not vulnerable 
Removal of non-target species Not Sensitive Low Not vulnerable 

Nephtys cirrosa and 
Bathyporeia spp. in 
infralittoral sand 
   

Surface abrasion Not Sensitive High Not vulnerable 
Shallow disturbance Low Low Not vulnerable 
Deep disturbance Low Low Not vulnerable 
Siltation Not Sensitive High Not vulnerable 
Removal of non-target species Not Sensitive Moderate Not vulnerable 

Infralittoral muddy 
sand 
   

Surface abrasion Not Sensitive High Not vulnerable 
Shallow disturbance Low Low Not vulnerable 
Deep disturbance Low Low Not vulnerable 
Siltation Not Sensitive High Not vulnerable 
Removal of non-target species Not Sensitive Moderate Not vulnerable 

Fabulina fabula and 
Magelona mirabilis 
with venerid bivalves 
and amphipods in 
infralittoral 
compacted fine 
muddy sand 
   

Surface abrasion Low High Moderate 
Shallow disturbance Low Low Not vulnerable 
Deep disturbance Medium  Low Low 
Siltation Not Sensitive High Not vulnerable 

Removal of non-target species Not Sensitive Moderate Not vulnerable 

Circalittoral fine sand 
   

Surface abrasion Not sensitive Moderate Not vulnerable 
Shallow disturbance Low Low Not vulnerable 
Deep disturbance Low Low Not vulnerable 
Siltation Not Sensitive Moderate Not vulnerable 
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Biotope Impact Pathway Sensitivity Exposure Vulnerability 
Removal of non-target species Not Sensitive Low Not vulnerable 

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

Surface abrasion Not sensitive Very high Not vulnerable 
Shallow disturbance Low Low Not vulnerable 
Deep disturbance Low Moderate Low 
Siltation Not Sensitive High Not vulnerable 

Removal of non-target species Not Sensitive Moderate Not vulnerable 

Polychaete worm 
reefs on subtidal 
sediments 
   

Surface abrasion Low Moderate Low 

Shallow disturbance Low–Medium Low 
Not 
vulnerable–Low 

Deep disturbance Medium Low Low 
Siltation Not Sensitive Moderate Not vulnerable 
Removal of non-target species Not Sensitive Low Not vulnerable 
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Table 31 Summary of impacts 

Feature/ Sub-
Feature(s) 

Conserva
tion 

Objective 

Potential 
Pressure  
(Such as 

Abrasion, 
Disturbanc
e) Exerted 
by Otter 
Trawling 

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

Feature 
(Reference to  

Conservation Objectives) 

Sensitivity 
Level of Exposure 

of Feature to 
Pressure 

Vulnerability 
Assessment 

Mitigation Measures 

Subtidal sandbanks: 
Subtidal sand 
communities 
[Biotopes: 
SS.SSa.IFiSa 
SS.SSa.IFISa.IMoSa 
SS.SSa.IFiSa.NcirBat 
SS.SSa.CFiSa 

Maintain Physical 
damage 
 

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

Not sensitive to 
surface abrasion as 
species are infaunal; 
low sensitivity to 
shallow and deep 
disturbance. 

Low to moderate, 
rising to high for 
SS.SSa.IFiSa.NcirBat 
for surface abrasion. 

Not vulnerable. Not required since biotopes are not vulnerable. 

Siltation Not sensitive to 
siltation due to high 
levels of natural 
disturbance and 
sediment 
mobilisation. 

Exposure ranges 
from low to high. 

Not vulnerable due 
to being not 
sensitive to the 
pressure. Biotopes 
are subject to high 
levels of natural 
disturbance and 
siltation. 

Not required since biotopes are not vulnerable. 

Biological 
disturbance 

Not sensitive to 
removal of non-target 
species. 

Exposure ranges 
from low to 
moderate. 

Not vulnerable due 
to being not 
sensitive to the 
pressure. 

Not required since biotopes are not vulnerable. 

Subtidal sandbanks: 
Subtidal coarse 
sediment 
[Biotopes: 
SS.SSa.ICS.SLan 
SS.SCS.ICS.HeloMsim 
 
 

Maintain Physical 
damage 
 

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

Not sensitive to 
surface abrasion as 
damage to tubes can 
be repaired rapidly; 
low sensitivity to 
shallow and deep 
disturbance. 

Exposure ranges 
from very high 
(surface) to low 
(shallow) on 
SS.SSa.ICS.SLan. 

Not vulnerable, to 
low vulnerability for 
deep disturbance 
on SS.SSa.ICS.SLan. 

Mitigation options include: 
 Do nothing; 
 Reduce/limit pressure; and/or 
 Remove/avoid pressure. 
 
Reducing or limiting the pressure could be 
achieved by reducing otter trawling activity 
across the biotope; closing some areas to otter 
trawling; or implementing gear modifications 
that reduce the level of abrasion.  Adaptive Risk 
Management can also be used to 
reduce/alleviate uncertainty in impacts. This 
should be implemented with appropriate 
monitoring, ensuring using the most up to date 
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Feature/ Sub-
Feature(s) 

Conserva
tion 

Objective 

Potential 
Pressure  
(Such as 

Abrasion, 
Disturbanc
e) Exerted 
by Otter 
Trawling 

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

Feature 
(Reference to  

Conservation Objectives) 

Sensitivity 
Level of Exposure 

of Feature to 
Pressure 

Vulnerability 
Assessment Mitigation Measures 

techniques and the long term implications of 
otter trawling are fully considered. 
 
Before mitigation options are considered, 
further ground-truthing of under-15m effort 
levels should be carried out to refine the 
exposure assessment. 

Siltation Not sensitive to 
siltation due to high 
levels of natural 
disturbance and 
sediment 
mobilisation. 

Exposure ranges 
from low to very 
high between 
biotopes. 

Not vulnerable due 
to being not 
sensitive to the 
pressure. 

Not required since biotopes are not vulnerable. 

Biological 
disturbance 

Not sensitive to 
removal of non-target 
species. 

Exposure ranges 
from low to high. 

Not vulnerable due 
to being not 
sensitive to the 
pressure. 

Not required since biotopes are not vulnerable. 

Subtidal sandbanks: 
Subtidal mud 
[Biotopes: 
SS.SSa.IMuSa 
SS.SSA.IMuSa.FfabMag 
SS.SSa.CMuSa.AalbNuc  
 

Maintain Physical 
damage 
 

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

Not sensitive to low 
sensitivity, rising to 
medium for deep 
disturbance for 
SS.SSa.IMuSa.FfabMa
g. 

Exposure high to 
very high for surface 
abrasion, low to 
moderate for 
shallow and deep 
disturbance. 

Low vulnerability for 
deep disturbance 
on 
SS.SSa.CMuSa.Aalb
Nuc and 
SS.SSa.IMuSa.FfabM
ag and surface 
abrasion on the 
latter. Others are 
not vulnerable. 

Mitigation options include: 
 Do nothing; 
 Reduce/limit pressure; and/or 
 Remove/avoid pressure. 
 
Reducing or limiting the pressure could be 
achieved by reducing otter trawling activity 
across the biotope; closing some areas to otter 
trawling; or implementing gear modifications 
that reduce the level of abrasion.  Adaptive Risk 
Management can also be used to 
reduce/alleviate uncertainty in impacts. This 
should be implemented with appropriate 
monitoring, ensuring using the most up to date 
techniques and the long term implications of 
otter trawling are fully considered. 
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Feature/ Sub-
Feature(s) 

Conserva
tion 

Objective 

Potential 
Pressure  
(Such as 

Abrasion, 
Disturbanc
e) Exerted 
by Otter 
Trawling 

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

Feature 
(Reference to  

Conservation Objectives) 

Sensitivity 
Level of Exposure 

of Feature to 
Pressure 

Vulnerability 
Assessment Mitigation Measures 

Before mitigation options are considered, 
further ground-truthing of under-15m effort 
levels should be carried out to refine the 
exposure assessment. 

Siltation Not sensitive to 
siltation due to high 
levels of natural 
disturbance and 
sediment 
mobilisation. 

High exposure. Not vulnerable due 
to being not 
sensitive to the 
pressure. 

Not required since biotopes are not vulnerable. 

Biological 
disturbance 

Not sensitive to 
removal of non-target 
species. 

Moderate exposure. Not vulnerable due 
to being not 
sensitive to the 
pressure. 

Not required since biotopes are not vulnerable. 

Subtidal sandbanks: 
Subtidal mixed 
sediment  
[Biotopes: 
SS.SBR.PoR  
 

Maintain Physical 
damage 
 

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

Sensitivity ranges 
from low to medium. 

Exposure ranges 
from low (shallow 
and deep 
disturbance) to 
moderate (surface 
abrasion). 

Not vulnerable to 
low vulnerability.  

Mitigation options include: 
 Do nothing; 
 Reduce/limit pressure; and/or 
 Remove/avoid pressure. 
 
Reducing or limiting the pressure could be 
achieved by reducing otter trawling activity 
across the biotope; closing some areas to otter 
trawling; or implementing gear modifications 
that reduce the level of abrasion.  Adaptive Risk 
Management can also be used to 
reduce/alleviate uncertainty in impacts. This 
should be implemented with appropriate 
monitoring, ensuring using the most up to date 
techniques and the long term implications of 
otter trawling are fully considered. 
 
Before mitigation options are considered, 
further ground-truthing of under-15m effort 
levels should be carried out to refine the 
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Feature/ Sub-
Feature(s) 

Conserva
tion 

Objective 

Potential 
Pressure  
(Such as 

Abrasion, 
Disturbanc
e) Exerted 
by Otter 
Trawling 

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

Feature 
(Reference to  

Conservation Objectives) 

Sensitivity 
Level of Exposure 

of Feature to 
Pressure 

Vulnerability 
Assessment Mitigation Measures 

exposure assessment. 
Siltation Not sensitive to 

siltation due to high 
levels of natural 
disturbance and 
sediment 
mobilisation. 

Moderate. Not vulnerable due 
to being not 
sensitive to the 
pressure. 

Not required since biotopes are not vulnerable. 

Biological 
disturbance 

Not sensitive to 
removal of non-target 
species. 

Low. Not vulnerable due 
to being not 
sensitive to the 
pressure. 

Not required since biotopes are not vulnerable. 
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6 Conclusion 
There are three potential pressure categories which may cause deterioration of the features and 
disturbance of species as a result of mobile benthic fishing within the Margate and Long Sands SCI. 
These pressures are:    
 

• Physical damage and disturbance through abrasion (surface abrasion, shallow disturbance and 
deep disturbance);  

• Changes in siltation rate; and 
• Biological disturbance through the selective extraction of species.  

 
Based on existing evidence, biological traits and expert opinion (ABPmer, 2013) the sensitivity of the 
features to the pressures from otter trawling has been assessed.  The pressures from otter 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 
otter trawlers in Margate and Long Sands SCI.  
 
Subtidal sand habitats in Margate and Long Sands SCI are generally regularly disturbed, with biotopes 
characteristic of wave-exposed conditions and characterising species adapted to high levels of 
disturbance.  Therefore they are tolerant of disturbance, characterised by predominantly infaunal 
species, and able to recover rapidly from physical damage caused by abrasion.  Areas of coarser and 
finer sediments, and areas in troughs between sandbanks are relatively more stable, but are still 
subject to regular natural disturbance.  The habitats and biotopes associated with the feature are 
assessed as being not sensitive to surface abrasion, with the exception of polychaete worm reefs on 
subtidal sediments, and Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods 
in infralittoral compacted fine muddy sand, which are assessed as low sensitivity.  Sensitivity to shallow 
and deep disturbance ranges from not sensitive to low sensitivity, with the exception of Magelona 
mirabilis with venerid bivalves and amphipods in infralittoral compacted fine muddy sand, which has 
medium sensitivity to deep disturbance.  All biotopes are assessed as not sensitive to changes in the 
level of siltation, for levels expected to be generated by the gears in use at the site, and considering 
the natural levels of disturbance and siltation.  All biotopes are also considered to be not sensitive to 
the removal of non-target species. 
 
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 in the northern part of the site, active bedforms are present around 60% of 
the time.  In the least-disturbed south-west part of the site, active bedforms are present around 10–
30% of the time.  In areas of muddier sediments in the troughs in the southern part of the site, mobile 
bedforms of 2.5 cm height may not form, but surface sediments are mobile 50–70% of the time. 
 
Exposure levels to otter 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 19% of 
the area of the SCI area (annual average), although if ‘unknown’ gears (likely to be vessels on guard 
ship duty) are removed from the analysis, this falls to 8%.  The actual footprint of the fishing activity, 
based on VMS footprint polygons was 83 km2 (13% of the site), with 8 km2 from the higher impact 
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trawl doors, 1.5 km2 from the skids, and 74 km2 from the lower impact ground gear.  Due to the 
inclusion of pings with ‘unknown’ gear type, which are likely to have been involved in guard ship 
duties, it is likely that the exposure for over-15m vessels has been over-estimated. 
 
Analysis of the frequency of impact from VMS data indicates that large parts of the site are not fished 
at all, other areas may be trawled once per year or once every few years, and there are small areas 
where fishing activity appears to be more concentrated (the channels in the southern part of the site, 
and to a lesser extent in the north-east corner).  However, these data are also affected by the inclusion 
of ‘unknown’ pings and therefore are likely to over-estimate frequency of impact, particularly in the 
southern part of the site.  Taking account of this, the frequency of impact from over-15m vessels is 
therefore highest in the north-east of the site, predominantly on the polychaete worm reefs on 
subtidal sediments, where the analysis indicates up to four to six trawl passes of a 30 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 once per year or less, with the probability of the highest-impacting gear components 
(trawl doors, 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 813 km2 per year, with 85 km2 per year from the otter doors, 
15 km2 from the skids, and 713 km2 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 those biotopes with a low or 
moderate vulnerability to otter trawling impacts are: 
 

 Dense L. conchilega and other polychaetes in tide-swept infralittoral sand and mixed gravelly 
sand has a low vulnerability to deep disturbance, due to the large amount of fishing that takes 
place on this biotope, predominantly from the under-15m vessels.   

 Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral 
compacted fine muddy sand has a low vulnerability to deep disturbance, due to its medium 
sensitivity to this pressure, and a moderate vulnerability to surface abrasion, due to the high 
level of exposure.   

 Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment has a low 
vulnerability to deep disturbance, due to its low sensitivity but moderate level of exposure.   

 Polychaete worm reefs on subtidal sediment have a low vulnerability to surface abrasion, 
shallow and deep disturbance, due to moderate levels of exposure to surface abrasion, and 
medium sensitivity to shallow and deep disturbance. 

 
The significance of these effects will depend on the baseline against which achievement of the 
conservation objectives is assessed, particularly whether this baseline includes existing levels of fishing 
activity.  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.  For ‘low’ impacts 
managers and Competent Authorities will need to decide whether these constitute an AEOI, 
particularly where these areas are subject to much higher levels of natural disturbance.   
 
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. 
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Options for reducing physical damage include reducing the depth of penetration of the otter boards, 
for example by using pelagic otter boards (although this may not be possible for under-15m vessels 
as their use requires sensors to monitor the position of the otter boards in the water) or by using otter 
boards with a larger footprint area, which will spread the weight across a larger area and reduce the 
level of penetration into the sediment. 
 
There are a number of uncertainties in the data used for the assessment. These are explored in Table 
31. 
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Table 32 Summary of available evidence and gaps 

Issue 
Availability of  

Data and 
Information 

Gaps In Evidence Confidence in Assessment Recommendations 

Fishing area and 
intensity for over-
15m vessels 
 

ICES rectangle 
landings data   

Very coarse resolution. From the ICES rectangles it is not 
possible to identify what data is from within the SCI 
boundary and what data is from outside.  

Medium – High 
 
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 otter trawling.  

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. 
 

Sightings data 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 data 
 

VMS pings are typically 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. 
 
VMS (UK): Fishing gear is not specified for 69% of the UK 
pings and 36% of the non-UK pings considered in the 
assessment (otter trawling and ‘unknown’). A large 
number of ‘unknown’ pings are likely to relate to 
guardship duty, and therefore the area impacted is over-
estimated. 
 
Estimates of swept area have been improved through the 
use of information on towing speed (from VMS) and gear 
configuration (from skippers). 
 
Estimates of actual footprint have been improved 
through the analysis of VMS tracks between pings, 
buffered to reflect width of individual gear components. 

Fishing area and 
intensity for under-
15m vessels 
 

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

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.  

Medium  
 
Information from interviews and 
mapping exercises with under-
15m vessels’ skippers has 
provided good information on 

  
Further interviews could be 
carried out to incorporate 
information from the under-
15m vessel skippers that were 
not interviewed. The results of 
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Issue 
Availability of  

Data and 
Information 

Gaps In Evidence Confidence in Assessment Recommendations 

 
There is no VMS information for vessels under 15m in 
length. VMS has been in place for vessels 12–15m since 
2013, but MMO have not yet released these data. Spatial 
patterns of fishing intensity for vessels under 12m will still 
remain. 

spatial patterns and intensity of 
fishing activity, however, the 
scaling factor used to uprate the 
estimates to cover the whole 
under-15m fleet need to be 
checked and ground-truthed 
with the industry.  ICES rectangle 
data indicate that under-15m 
activity in the area is high, and 
sightings and Fishermap data 
indicate that their area of 
activity coincides with the over-
15m vessels. 
 
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. 
 
 

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. 

Sightings data 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. 

MCZ Fisheries Model 
— provides 
information on 
fishing patterns for 
under-15m vessels to 
a resolution of 
1/200th of an ICES 
rectangle  

Not at a sufficient resolution to be able to analyse clearly 
the fishing impact on particular interest features or 
habitats. Information on fishing areas was collected in 
2008–2010 and may not reflect current fishing patterns or 
intensity. Confidence in the data is dependent on the 
participation rate and motives of fishermen in the MCZ 
process. 

Interviews with 
under-15m fishermen 

Comprehensive survey was not carried out, but an 
estimated 50% of under-15m fishermen were 
interviewed. Estimates were therefore scaled up by a 
factor of 2 to take into account activity by fishermen that 
were not interviewed. 
 
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. 

Gear type and 
operation 

ICES rectangle 
landings data 

In the EU gear codes, bottom otter trawls are identified as 
OTB. The specific type and size of otter trawl is not 

High 
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Issue 
Availability of  

Data and 
Information 

Gaps In Evidence Confidence in Assessment Recommendations 

 
Publically-available 
literature 

known. Different trawling techniques will have differing 
impacts on the habitats and associated species. 

The size of the otter 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. 
 

Interviews with 
fishermen 

 

Impacts of gears 
and sensitivity of 
habitats and 
communities 

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 and 
aquaculture on 
benthic habitats has 
been developed by 
ABPmer (2013). 

Lack of long-term in-situ studies looking at the long-term 
impacts of fishing.  
 
Although the short-term effects of fishing are well 
studied, the long-term effects are less well understood. It 
may be more important to understand long term 
tolerance and recovery rates as these are instrumental to 
understanding a feature’s vulnerability to a pressure and 
so, the overall long-term condition.  
 
Not all habitats are included within the key literature 
resources such as ABPmer (2013). 

High 
 
There is a good understanding 
of the short-term effects of otter 
trawling and studies are 
emerging which are looking at 
the long-term effects.  
 
Modelling of sediment 
resuspension and penetration of 
individual gear components 
provides gear-specific pressure 
levels for the under-15m gear. 

Further research into actual 
impacts of the gears in use in 
the site. 

Modelling of gear 
impacts 

Modelling of gear impacts has provided specific pressure 
levels for the under-15m gears, but empirical evidence is 
lacking.  

Biological extraction 
of target and non-
target species 

Exposure intensity 
 
Sensitivity 

The lack of bycatch data makes it hard to analyse 
extraction rate of non-target species within the site.  
 
Different gear types will have differing extraction rates, 
but given the lack of detail regarding gear type it is not 

Medium 
 
There is a lack of information 
regarding extraction and 
bycatch rates.  
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Issue 
Availability of  

Data and 
Information 

Gaps In Evidence Confidence in Assessment Recommendations 

possible to quantify this.  
 
However, given the assessment of not sensitive, there is 
moderate confidence in the overall assessment of 
vulnerability. 

 
Rates will be gear- and habitat-
specific.  

Habitat and biotope 
information 

Biotope map Extent of some biotopes should be checked and 
confirmed. Some biotopes have been modelled to occur 
across fairly large areas from limited survey points, and 
no underlying EUNIS data. 

Medium 
There is good survey data from 
the site, which has been used to 
compile the biotope map, but 
some uncertainties in relation to 
the true extent of some 
biotopes 

Further ground-truthing to 
confirm the extent of biotopes. 

Levels of natural 
disturbance at the 
site 

Natural disturbance 
modelling 

Lack of information of sediment grain size in areas of the 
site, which affects the assessment of mobility. 

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). 

 

Conservation 
objectives and 
designated 
features/sub-
features 

Original site selection 
documents 
 
Draft generic SAT 
from Natural England  

It is understood that Natural England are updating their 
advice on this site, which may include adjustment of the 
designated sub-features and biotopes. 

Medium 
The assessment was based on 
the habitats and biotopes 
present in the habitat data 
provided by Natural England. 

Update and release of 
conservation advice. 
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7 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 AA of 
the otter trawling at the Margate and Long Sands SCI, a review of existing and relevant plans and 
projects that may potentially affect the same interest features of the European sites has been 
undertaken. A list of the relevant projects and plans is provided in Table 32.  
 
The potential sources of in-combination effects to the Margate and Long Sands SCI include the 
following relevant projects, plans and activities (the plans and projects which spatially overlap the SCI 
are shown on Figure 7.1): 
 
▪ Fishing activity (beam trawling and pelagic); 
▪ London Array OWF; 
▪ Kentish Flats OWF; 
▪ Gunfleet Sands OWF; 
▪ Shipping; 
▪ Active and Disused Cables;  
▪ Aggregate Licence Areas; 
▪ Aggregate Application and Option Areas; and 
▪ Capital Dredging.  
 
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. 
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Figure 7.1 Margate and Long Sands SCI In-Combination Activities 
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Table 33 Plans or projects with potential in-combination effects at the site 

Plan or Project In-combination Effect Pathway 
Fishing activity (beam trawling) Beam trawling accounts for half of the VMS fishing pings within the 

boundary of the site as presented in Figure 5.9. Beam trawling occurs 
in similar areas to otter trawling in the north of the site and will cause 
the same pressures (Natural England, 2012).  Therefore there is 
potential for in-combination effects as a result of physical 
disturbance from abrasion and biological disturbance due to the 
selective extraction of species.  Within this assessment, biotopes have 
been assessed as not vulnerable to low vulnerability to physical 
disturbance, depending on the depth of disturbance and the 
biotope, and not vulnerable to biological disturbance.  Given the 
overlap of the two fishing methods there will be an increased level of 
exposure to these pressures.  However, fishing does not occur 
uniformly throughout the entire site, rather it is concentrated in 
certain areas. Therefore exposure frequency may increase, but the 
area exposed to fishing may not increase to the same extent. 
Therefore it is assessed that there is a moderate level of vulnerability 
to the in-combination effects of physical disturbance due to 
abrasion. 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.  
Vulnerability to biological disturbance due to the in-combination 
effects is assessed as not vulnerable to low.    

Fishing activity (pelagic) This activity does not interact directly with the benthic habitats, 
therefore there is no direct in-combination effect.  

London Array Offshore Windfarm 
 

This windfarm and its cable directly overlaps with the SCI. Cable 
installation started in Autumn 2011 and turbine installation started in 
January 2012, completed in December 2012.  Fishing is prohibited 
where the turbines are located and so there is no potential for in-
combination effects within the direct footprint of the turbines. There 
is spatial overlap with windfarm cables. Therefore there is potential 
for in-combination effects as a result of physical disturbance from 
abrasion. The location of the cable overlaps with areas of under-15m 
fishing activity. 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 in-
combination effects. 

Kentish Flats and Gunfleet Sands 
Offshore wind farms 
 

The windfarms to not directly overlap with the SCI, therefore there is 
no direct impact.  Given the distance from the site there is no 
potential for indirect effects caused by potential changes in the 
hydrodynamic nature of the region which could lead to changes in 
sediment transport processes.  

Shipping Navigation of vessels does not interact directly with the benthic 
habitats, therefore there is no direct in-combination effect.  The 
navigation chart indicates ‘bunkering anchorages’ in the Queens 
Channel area in the southern part of the site, but the specific area is 
not defined and there is no information on the level of anchoring.  
There may be potential for an in-combination effect, but there with 
uncertainties. 

Cables  There is no mention within the formal advice under Regulation 35(3) 
of the Conservation of Habitats and Species Regulations 2010 from 
Natural England (2012) 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 
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Plan or Project In-combination Effect Pathway 
temporary.  

Aggregate extraction  There is a small overlap with the site and the Long Sands Aggregate 
dredge area. Therefore there is potential for in-combination effects 
from physical damage and disturbance to habitats and associated 
fauna and the potential extraction of the species present at the site.  
The aggregate dredge area overlaps with areas of the biotopes 
SS.SSa.IFiSa.NcirBat, SS.SSa.CFiSA and SS.SSa.ICS.SLan.  The area of 
the site where the aggregate dredge area is not an area of significant 
importance to the over-15 m vessels, and it is sufficiently far offshore 
to not be a key area for the under-15m vessels.  The actual areas of 
aggregate extraction will be small areas within the licenced area 
indicated.  Given the small areas affected, and the larger areas of 
these biotopes throughout the site, it is assessed that there is no 
potential for significant in-combination effects.  

Capital dredging As part of the construction work associated with the London Gateway 
port development, the approach navigation channel to the Thames 
has been subject to substantial capital dredging. This channel runs 
along the north-western boundary of the site. It is estimated that up 
to 250,000m3 per year may need to be dredged from the channel 
(pers. comm. HR Wallingford, 2014 in Port of London Authority, 2014) 
to ensure that the depth of the channel is maintained. It has not been 
confirmed, but it has been considered that the channel is dredged 
four times a year, through a combination of Water Injection 
Dredging and Trailer Suction Hopper Dredging methods (pers. 
comm. HR Wallingford, 2014 in Port of London Authority, 2014). 
There is very low otter trawling intensity along the north western 
boundary of the site and so there is no potential for significant in-
combination effects.   
 
There is also potential for maintenance dredging in the Princes 
Channel. This is an area of high fishing intensity and so there is 
potential for in-combination effects from physical damage and 
disturbance to habitats and associated fauna and the potential 
extraction of the species present at the site. However, currently PLA 
do not have a licence for maintenance dredging and would be 
required to carry out an Habitats Regulation Assessment should they 
want to apply for a licence. Therefore it has been assumed that there 
is potential for in-combination effects. However, the impacts of 
fishing in the area should be considered in the context of the 
frequency and quantity of dredging being carried out, and should be 
considered through a PLA HRA. 
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8 Integrity Test  
Based on the assessments of sensitivity and exposure of each habitat and biotope, in relation to the 
pressures exerted by individual gear components, one biotope has been identified as having a 
moderate vulnerability, and four biotopes have been identified as having a low vulnerability to otter 
trawling impacts: 
 

 Dense L. conchilega and other polychaetes in tide-swept infralittoral sand and mixed gravelly 
sand has a low vulnerability to deep disturbance, due to the large amount of fishing that takes 
place on this biotope, predominantly from the under-15m vessels.   

 Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral 
compacted fine muddy sand has a low vulnerability to deep disturbance, due to its medium 
sensitivity to this pressure 

 Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral 
compacted fine muddy sand has a moderate vulnerability to surface abrasion, due to its low 
sensitivity but high exposure to this pressure.   

 Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment has a low 
vulnerability to deep disturbance, due to its low sensitivity but moderate level of exposure.   

 Polychaete worm reefs on subtidal sediment have a low vulnerability to surface abrasion, 
shallow and deep disturbance, due to moderate levels of exposure to surface abrasion, and 
medium sensitivity to shallow and deep disturbance. 

 
It is unclear whether low vulnerability might constitute an adverse effect on the integrity of the site.  
 
The significance of these effects will depend on the baseline against which achievement of the 
conservation objectives is assessed, particularly whether this baseline includes existing levels of fishing 
activity. 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 based on evidence 
available to NE at the time, the sandbank feature was considered to be in favourable condition, given 
the existing levels of fishing activity in the site.  For ‘low’ impacts it is therefore arguable whether these 
constitute an AEOI, particularly where these areas are subject to much higher levels of natural 
disturbance.   
 
The low vulnerability to deep disturbance arises from the otter doors which can penetrate the 
sediment 4–5.5 cm.  The exposure to the pressures on these biotopes is predominantly from the 
under-15m vessels.  The methodology used to assess exposure of the under-15m vessels may result in 
the overestimation of exposure on some habitats, due to the pro-rating of swept area across biotopes 
present within a polygon drawn by the skipper.  The presence of the Lanice conchilega biotope in the 
area where much of the fishing occurs (although a large part of the exposure from over-15m vessels is 
a result of the inclusion of ‘unknown’ pings which are likely to have been on guard ship duty), 
suggests that the levels of fishing occurring in the site are not hampering the sustainability of this 
biotope. 
 
It is noted that there is also some potential for in-combination impacts to occur in association with 
beam trawling within the MLS site.  Beam trawling accounts for around 50% of VMS pings, 
predominantly in the north-east of the site, and would generally be expected to have slightly greater 
impacts on the relevant seabed habitats. However, as indicated above, the significance of the impacts 
needs to be considered in the light of the conservation objectives which are ‘to maintain’ the features.  
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This indicates that based on evidence available to NE at the time, the sandbank feature was 
considered to be in favourable condition, given the existing levels of fishing activity in the site. 
 
Confidence in the assessment and a list of key issues and gaps in evidence is summarised in Table 31. 
This provides an overview of information and data gaps, which reduce the confidence in the 
conclusions of the assessment. 
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10 Abbreviations 
AA Appropriate Assessment 
ABPmer ABP Marine Environmental Research Ltd 
AEOI Adverse effect on integrity 
cSAC Candidate Special Area of Conservation 
Cefas Centre for Fisheries, Environment and Aquaculture Science 
CFR Community Fleet Register 
EMS European Marine Site 
EU European Union 
EUNIS European Nature Information System 
FRA French 
HRA Habitats Regulations Assessment 
ICES International Commission for the Exploration of the Sea 
IFCA Inshore Fisheries and Conservation Authority 
JNCC Joint Nature Conservation Committee 
LSE Likely Significant Effect 
MarLIN The Marine Life Information Network 
MCZ Marine Conservation Zone 
MESH Mapping European Seabed Habitats 
MLS Margate and Long Sands 
MMO Marine Management Organisation  
MPA Marine Protected Area 
NAEOI No Adverse Effect on Integrity 
OSPAR Oslo-Paris Convention 
OTB Bottom otter trawl 
OWF Offshore Wind Farm 
SAC Special Area of Conservation 
SAT Statuory Advice Table 
SCI Site of Community Importance 
spp. Species 
UK United Kingdom 
VMS Vessel Monitoring System 
 
 
 
Cardinal points/directions are used unless otherwise stated. 
 
SI units are used unless otherwise stated. 
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A Biotope Sensitivity Assessment 

A.1 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).  

A.1.1 Physical Abrasion 

Surface abrasion 
Based on the penetration depth model (section 3.9), surface abrasion is expected to be caused by the 
ground gear and sweeps (for single rigs) or skids (for triple rigs).  As described in Table 33, infralittoral 
sand and mixed gravelly sand is considered to have a high tolerance to surface abrasion as it is 
unlikely to alter the habitat type.  In addition, the banks are regularly disturbed as they are located in 
an area of high energy at the tidally-influenced mouth of the Thames estuary, described as a dynamic 
structure (Natural England, 2013).  As described in Section 3.10 (and in more detail in Appendix G of 
ABPmer & Ichthys Marine, 2015) using the modelled data for the 500 μm grain size (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 habitat is present is disturbed by waves or currents is between 20–50% of the time.  
In addition, 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 abrasion.  
 
L. conchilega are robust, sessile, soft bodied tube-dwelling polychaetes as described in ABPmer (2013) 
and Appendix E, ABPmer & Ichthys Marine (2015).  The tube is tough and flexible and so is able to 
provide L. conchilega some protection from physical damage as the polychaete is able to retreat in the 
long tube (ABPmer, 2013).  Therefore tolerance to surface disturbance is assessed as high.  Any 
damage to the tubes can be repaired quickly as described in Ferns et al. (2000), Ager (2008). The 
ground gear of the single and triple rigs are expected to penetrate the infralittoral sand 0.2 cm and 
the skid on the triple rig are expected to penetrate 0.6 mm as described in section 3.9 and references 
therein, Rabaut et al. (2009), Callaway et al. (2010) and 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, 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   it is concluded that 
L. conchilega is not sensitive to surface disturbance.  
 
Shallow and Deep Disturbance  
Shallow disturbance occurs because the ground gear of the single and triple rigs are expected to 
penetrate the infralittoral sand 0.2cm and the skid on the triple rig are expected to penetrate 0.6 mm 
as described in section 3.9. Whereas deep disturbance occurs because the doors of both single and 
triple rigs are expected to penetrate the infralittoral sand to 4 cm as described in section 3.9. Both 
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shallow and deep disturbance have the potential to cause the same impacts, the only difference being 
deep disturbance will be to a greater degree.  There is the potential for changes in the topography of 
the habitat to occur which may cause the formation of pits and trenches (ABPmer, 2013).  However 
material is not removed from or added to the environment as a result of otter trawling, and as such, 
the habitat will remain intact.  In addition, the banks are regularly disturbed as they are located in an 
area of high energy at the tidally-influenced mouth of the Thames estuary as described as a dynamic 
structure (Natural England, 2013) and so the sand banks are regularly exposed to sub-surface 
disturbance. As described in Section 3.10 (and in more detail in Appendix G of ABPmer & Ichthys 
Marine, 2015) using the modelled data for the 500 μm grain size (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 
habitat is present the surface sediments are disturbed by waves or currents as well as often forming 
mobile bedforms (ripples) 2.5 cm in height between 20–50% 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 beam 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 such, infralittoral sands and mixed gravelly sands 
are considered to have medium tolerance to sub-surface abrasion as it is unlikely to alter the habitat 
type.  
 
Recovery is expected to be rapid as any trenches formed are expected to be infilled due to the 
dynamic nature of the site.  As described in ABPmer (2013), a study by Constantino et al. (2009) found 
that at a study site characterised by fine sand (40–70%) with some medium and very fine sand 
fractions (coarse sand <15%), there was a sudden decrease in grain size immediately after clam 
dredging followed by a slow increase; the sediments were 'quite similar' to control areas 17 days after 
dredging.  During the experiment, sediments were mobilised by storm events during the post-
dredging monitoring period and this may have aided sediment recovery.  The passage of the dredge 
on the bottom produced a slightly depressed track, about 10 cm deep (deeper than predicted at this 
site, and with different gear type) where the sedimentary structures were disrupted.  The tracks were 
no longer visible 24 hours after dredging at the shallow site (6 m) with the fine and medium sand.  At 
18 m depth, where the sediment type was coarser, tracks were still visible 13 days after dredging 
(Constantino et al., 2009). 
 
Further, Collie et al. (2000) reported that sandy sediment communities generally recover from physical 
disturbance from towed benthic fishing gear within 100 days, i.e. within 4 months.  This suggests that 
the community can withstand 2–3 fishing events per year without markedly changing the community 
structure and composition.  Again, the recovery time depends on the site characteristics with sandy 
sediment and high energy environments likely to recover at a faster rate (Dignan et al., 2014), 
although coarser sediments may take longer (Table 33). Therefore it is concluded that infralittoral sand 
and mixed gravelly sand habitat has a low sensitivity to deep disturbance.  
 
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 (Rabaut et 
al,)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. In addition it is documented that L. conchilega is able to retreat and repair its tube 
following damage.  Therefore, L. conchilega tolerance to deep disturbance is considered to be 
medium.  
 
Numerous studies (Ferns et al., 2000; Ager, 2008 and references therein; and Rabaut et al., 2009) 
provide evidence of L. conchilega demonstrating rapid recovery rates (within 2 years) following a trawl 
event (ABPmer, 2013).  A study described by Calloway et al. (2010) found that following disturbance by 
cultivation of Manila clams, measureable re-colonisation took place after one or two years (ABPmer, 
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2013).  Therefore, recovery is assessed as high.  Based on these assessments, it is concluded that 
L. conchilega has a low sensitivity to deep disturbance.  

A.1.2 Siltation  

Changes in siltation rate may result from the resettlement of sediment mobilised in the wake of the 
gear.  The amount of sediment expected to be mobilised by the gear has been modelled and the 
results are presented in section 3.9.  The single rig otter trawl mobilises more sediment than the triple 
rig, due to the faster speed it is towed at.  Modelling shows it will mobilise a sediment layer equivalent 
to an average depth of 0.4 mm across the swept area (assuming that this biotope has a 5% silt 
fraction).  Triple rigs travelling at 1.5 knots are expected to mobilise a smaller amount of sediment.  
The sediment mobilised is expected to disperse and settle over a wider area, therefore the depth of 
sediment overburden created would be less than 0.4 mm. 
 
Infralittoral sands and mixed gravelly sands are expected to have a high tolerance to this pressure.  
This is because only very thin layers are predicted to be mobilised, and any material that is mobilised 
will be from within the system and the site.  As such, there is no potential for the gross sediment 
composition to change.  Also, the sediments within the site are regularly mobilised due to the strong 
tidal currents at the site; the amount of material expected to be mobilised is very small and within the 
limits of natural disturbance. Therefore the recovery is assessed as being very high.  Based on these 
assessments it is concluded that infralittoral sand habitat is not sensitive to the levels of siltation 
expected at the site.  
 
L. conchilega is a tube dwelling polychaete which makes its tube out sands grains and shell fragments 
(MarLiN website). In addition, this species is known to dominate areas of Manila clam cultivation 
(Spencer et al., 1996 and ABPmer 2013) and sites where oysters were cultivated and sedimentation 
increased (Sylvand, 1995, ABPmer, 2013). Therefore this species has a high tolerance and recovery to 
changes in siltation and smothering caused by the mobilisation of sediments during a trawl event. As 
such, it is concluded that L. conchilega is not sensitive to change in siltation. 

A.1.3 Removal of non-target species 

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 non-target species.  
 
L. conchilega is not dependent on other species to provide or maintain its habitat (ABPmer, 2013) and 
therefore has a high tolerance to the removal of non-target species.  There is potential for this species 
to be caught as by-catch which in turn could alter the biological community.  However, given that it is 
able to retreat into its tube and recover quickly from physical disturbance (both rebuilding damaged 
tubes and/or re-colonising an area). In ABPmer, 2013 it is assessed that recovery is very high, within 6 
months. Therefore it is concluded that L. conchilega is not sensitive to the removal of non-target 
species.  
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Table 34. Sensitivity table for dense Lanice conchilega and other polychaetes in tide-swept infralittoral sand and mixed gravelly sand (SS.SCS.ICS) 

Impact Pathway Gear Elements Feature Tolerance Recoverability Sensitivity 
Abrasion/disturbance of 
the substrate on the surface 
of the seabed 
 
Surface Abrasion 

Ground gear Habitat High Very High Not Sensitive 
Considered to have high tolerance to surface 
abrasion as it is unlikely to alter the habitat 
type. In addition, the banks are regularly 
disturbed as they are located in an area of 
high energy at the tidally-influenced mouth 
of the Thames estuary as described as a 
dynamic structure (Natural England, 2013). 
In addition, as described in Appendix G of 
ABPmer & Ichtys Marine, 2015, using the 
modelled data for the 500 μm grain size (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 habitat is present is disturbed by waves 
or currents is between 20–50% of the time. 
Therefore tolerance to surface abrasion is 
considered to be high.  

Studies by Collie et al., (2000) and 
Collie et al., (2000) 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 
that lower energy environments 

Infralittoral sands and mixed gravelly 
sands have a high tolerance to surface 
abrasion and the ability to be able to 
recover readily, therefore this habitat is 
not sensitive to surface abrasion from 
the sweep and ground-floor elements 
of the gear. 

Lanice 
conchilega 

High Very High Not Sensitive 
Lanice conchilega are sessile soft bodied 
tube dwelling species (Appendix E, ABPmer 
& Ichtys Marine, 2015). These tubes are 
tough, flexible and which give L. conchilega a 
degree of protection from surface abrasion 
(ABPmer, 2013).  

These tubes can be repaired very 
quickly Ferns et al., (2000), Ager, 2008, 
references therein and Rabaut et al., 
(2009) Callaway et al., 2010 and 
ABPmer, 2013). L. conchilega spends 
up to 60 days on the plankton and so 
could disperse a wide area (Ager, 
2008). Also, it is understood that this 
species is able to settle in areas where 
aggregations of tubes suffered 
physical damage or eradication 
(Calloway et al., 2010 and references 
therein).  Therefore recovery is 
assessed as very high following a 
single event of surface abrasion.  
 
 
 
 

This species is able to have some 
natural protection from surface 
abrasion from its tubes which are also 
rapidly repaired if damaged, therefore 
it is considered that L. conchilega are 
not sensitive to surface abrasion.  
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Penetration and/or 
disturbance of the 
substrate below the surface 
of the seabed, including 
abrasion 
 
Shallow disturbance (<25mm) 

Skids Habitat Medium High - Very High Low 

 

There is the potential for changes in the 
topography of the habitat to occur which 
may cause the formation of pits and 
trenches (ABPmer, 2013).  However material 
is not removed from or added to the 
environment as a result of otter trawling, 
and as such, the habitat will remain intact.  
 
In addition, the banks are regularly disturbed 
as they are located in an area of high energy 
at the tidally-influenced mouth of the 
Thames estuary as described as a dynamic 
structure (Natural England, 2013) and so the 
sand banks are regularly exposed to sub-
surface disturbance. In addition, as described 
in Appendix G of ABPmer & Ichtys Marine, 
2015, using the modelled data for the 
500 μm grain size (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 habitat is 
present is disturbed by waves or currents is 
between 20 -50% of the time  
Infralittoral sand and mixed gravelly sand is 
therefore considered to have a medium 
tolerance to shallow disturbance as there is 
potential for the formation of pits and 
trenches to occur. 

This is a dynamic environment and so 
any pits or trenches will be readily 
infilled.  

Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Infralittoral sands are expected to have 
a low sensitivity to shallow disturbance 
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. 

Lanice 
conchilega 

Medium Very High Low 
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.   

Numerous studies (Ferns et al., (2000), 
Ager, 2008, references therein and 
Rabaut et al., (2009)) provide evidence 
of L.conchilega demonstrating rapid 
recovery rates following a trawl event 
(ABPmer, 2013). A study described by 
Calloway et al, 2010 references therein, 
found that following  disturbance by 
cultivation of Manila clams, 
measureable re-colonization took 
place after one or two years (ABPmer, 
2013).  Therefore recovery is assessed 

This species is categorised as AMBI 
fisheries Group IV – a second order 
opportunistic species which are 
sensitive to fisheries (ABPmer, 2013). 
However, the species is able to recover 
quickly and benefit from the 
disturbance. A study by Callaway et al., 
(2010) show that populations of 
L.conchilega are prone to large 
fluctuations on populations and the 
stability of the populations depend on 
environmental factors and on 
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as very high recruitment. However the study did 
demonstrate that L.conchilega 
populations are able to recover from 
disturbance. Further, Gittenberger and 
van Loon (2011) have reported 
evidence that disturbance has caused a 
population increase significantly in 
areas with intense fisheries. Therefore 
the sensitivity of L.conchilega is low. 

Deep disturbance (>25mm) Doors Habitat Medium High Low 
The tolerance of the habitat is the same as 
described above in shallow disturbance 

Due to the area being a high energy 
area recovery is expected within 2 
years. 

Infralittoral sands are expected to have 
a low sensitivity to deep disturbance 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. 

Lanice 
conchilega 

Medium High Low 
A study by Bullimore (1985) found that after 
a dredge event where 2-4cm were removed 
from the sediment, broken tops of L. 
conchilega tubes were found. After 24 hours 
large numbers of intact tubes were found 
suggesting that the worms were still alive 
(ABPmer, 2013). Therefore tolerance is 
assessed as medium.  

Numerous studies (Ferns et al., (2000), 
Ager, 2008, references therein and 
Rabaut et al., (2009)) provide evidence 
of L.conchilega demonstrating rapid 
recovery rates following a trawl event 
(ABPmer, 2013). A study described by 
Calloway et al, 2010 references therein, 
found that following  disturbance by 
cultivation of Manila clams, 
measureable re-colonization took 
place after one or two years (ABPmer, 
2013).  Therefore recovery is assessed 
as high 

Evidence suggested that although the 
tubes may get broken during a trawl 
event, because the organisms are able 
to retreat into the tubes, and rebuild 
any damage to the tubes, sensitivity is 
assessed as low.  

Removal of non-target 
species 
 
Pressure may be exerted by 
by-catch associated with 
fishing activities. However, 
vulnerability of feature to 
pressure will need to be 
considered on a case-by-case 
basis. 

N/A Habitat High Very High Not Sensitive 
This pressure is not considered to alter the 
physical habitat, therefore high tolerance. 

This pressure is not considered to alter 
the physical habitat. 

The habitat is not dependent upon any 
species it is therefore concluded that 
infralittoral sands are not sensitive to 
the removal of non-target species. 

Lanice 
conchilega 

High Very High Not Sensitive 

This species is not dependent on other 
species to provide or maintain its habitat 
(ABPmer, 2013) and therefore has a high 

This species is not dependent on other 
species to provide or maintain its 
habitat (ABPmer, 2013) and therefore 

Tolerance is assessed as high and 
recovery as very high, therefore 
L.conchilega is assessed as not 
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tolerance to the removal of non-target 
species. 

has a very high recovery to the 
removal of non-target species. 

sensitives to the removal of non-target 
species.   

Siltation rate changes , 
including smothering 
(depth of vertical sediment 
overburden) 
 
May result from sediment 
mobilisation in wake behind 
gear components. The extent 
of the changes would depend 
on intensity/scale, substratum 
type (particle size) and 
hydrographic conditions. 

Average 
equivalent 
sediment layer 
across swept 
area (0.4 mm 
(5% silt 
fraction) 

Habitat High High Not Sensitive 
As the gear travels over the sand habitat 
there will be some mobilisation of material. 
As the sediment will be from the system the 
sediment character will not change and so 
tolerance is assessed as high. 

Given the small amount of mobilised 
sediment predicted from the doors 
and the fact that the material 
originates within the system and so 
recovery will be very rapid 

Given the small amount of mobilised 
sediment predicted from the doors and 
the fact that the material originates 
within the system meaning the 
composition of the sediment will not 
alter it is predicted that infralittoral 
sands are not sensitive to siltation rate 
changes. 

Lanice 
conchilega 

High Very high Not Sensitive  
This species is a tube dwelling polychaete 
which makes its tube out sands grains and 
shell fragments (MarLiN website). In 
addition, this species is known to dominate 
areas of Manila clam cultivation (Spencer et 
al., 1996 and ABPmer 2013) and sites where 
oysters were cultivated and sedimentation 
increased (Sylvand, 1995, ABPmer, 2013). 
Therefore this species has a high tolerance 
to changes in siltation and smothering 
caused by the mobilisation of sediments 
during a trawl event. 

L. conchilage is a tube dwelling 
polychaete which makes in tube from 
sediment in the water column, 
therefore has a very high capability of 
recovering from increased siltation 
and smothering. If siltation occurred 
with finer sediments not suitable for 
tube building occurred (which is very 
unlikely to occur as any material 
mobilised would be within the 
immediate vicinity of the aggregation 
and so would be suitable for tube 
building), due to the high energy 
environment, this material would be 
removed rapidly. Therefore recovery is 
assessed as very high. 

Given the small amount of material 
predicted to be mobilised by the gear 
door and the high tolerance and very 
high recovery, it is assessed that L. 
conchilega is not sensitive to changes 
in siltation and smothering 
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A.2 Hesionura elongata and Microphthalmus similis with 
other interstitial polychaetes in infralittoral mobile 
coarse sand (SS.SCS.ICS.HeloMsim) 

This biotope consists of loosely packed sand grains (JNCC, 2015) and is found in areas with other 
mobile medium–coarse sands.  Hesionura elongata is a small bristle worm with the ability to rapidly 
burrow and Microphthalmus similis is a small deposit-feeding polychaete, again with the ability to 
rapidly burrow.  Within the Margate and Long Sands SCI, this biotope is found in the central north 
region. 

A.2.1 Physical Abrasion 

Surface abrasion 
Based on the penetration depth model (section 3.9), surface abrasion is expected to be caused by the 
ground gear and sweeps (for single rigs) or skids (for triple rigs).  As described in Table 34infralittoral 
mobile coarse sand habitat is considered to have a high tolerance to surface abrasion as it is unlikely 
to alter the habitat type.  In addition, the banks are regularly disturbed as they are located in an area 
of high energy at the tidally-influenced mouth of the Thames estuary as described as a dynamic 
structure (Natural England, 2013).  As described in Section 3.10 (and in more detail in Appendix G of 
ABPmer & Ichthys Marine, 2015) using the modelled data for the 500 μm grain size (medium coarse 
sands according the Wentworth scale are between 250 μm and 500 μm) the area where this habitat is 
present is disturbed by waves or currents between 10–30% of the time.  In addition, studies show that 
habitats in a high energy area 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 mobile coarse sand is not sensitive to 
surface disturbance.  
 
Hesionura elongata is a small bristle worm, measuring up to 20 mm long (WoRMS, 2015) which 
primarily lives in sandbanks or in the troughs in between the banks (WoRMS, 2015). H elongata is a 
rapid burrower which is able to withstand extreme physical disturbance (Vanosmael et al., 1982 cited 
in Marshall, 2007).  This community is dominated by physical influences rather than biological 
influences (Marshall, 2007).  Given its small size, mobility and ability to tolerance extreme physical 
disturbance, it is less likely to be impacted by trawling (Bolam et al., 2014).  Therefore it is assessed 
that H. elongata has a high tolerance to shallow disturbance. The high tolerance suggests that the 
impact would be negligible. Recovery is assessed as very high and it is concluded that H. elongata is 
not sensitive to surface disturbance.  
 
Microphthalmus similis is a small deposit feeding polychaete, measuring up to 18mm in length 
(Marine species identification portal, 2015) and is a rapid burrower which is able to withstand extreme 
physical disturbance (Vanosmael et al., 1982 cited in Marshell, 2007). Therefore it is expected that M. 
similis will have a high tolerance to surface abrasion. Given its high tolerance, recovery is assessed as 
very high. As such it is concluded that M. similis is not sensitive to surface disturbance. 
 
Shallow and Deep Disturbance  
Shallow disturbance occurs because the ground gear of the single and triple rigs are expected to 
penetrate the infralittoral sand 0.4cm and the skid on the triple rig are expected to penetrate 0.6 mm 
as described in section 3.9. Whereas deep disturbance occurs due to the doors of both single and 
triple rigs penetrating the infralittoral sand to 4 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 
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trenches (ABPmer, 2013).  However material is not removed from or added to the environment as a 
result of otter trawling, and as such, the habitat will remain intact.  In addition, the banks are regularly 
disturbed as they are located in an area of high energy at the tidally-influenced mouth of the Thames 
estuary as described as a dynamic structure (Natural England, 2013) and so the sand banks are 
regularly exposed to sub-surface disturbance. 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) with active ripple bedforms (2.5 cm) present 10%-30% 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 beam 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.. Therefore infralittoral mobile coarse 
sands are considered to have high tolerance to sub surface abrasion as it is unlikely to alter the habitat 
type.  
 
Recovery is expected to be very rapid as any trenches formed are expected to be infilled due to the 
dynamic nature of the site. As described in ABPmer (2013), a study by Constantino et al. (2009) found 
that at a study site characterised by fine sand (40–70%) with some medium and very fine sand 
fractions (coarse sand <15%), there was a sudden decrease in grain size immediately after dredging 
followed by a slow increase, the sediments were 'quite similar' to control areas 17 days after dredging.  
During the experiment, sediments were mobilised by storm events during the post-dredging 
monitoring period and this may have aided sediment recovery.  The passage of the dredge on the 
bottom produced a slightly depressed track, about 10 cm deep (deeper than predicted at this site) 
where the sedimentary structures were disrupted.  The tracks were no longer visible 24 hours after 
dredging at the shallow site (6 m) with the fine and medium sand.  At 18 m depth, where the sediment 
was coarser, tracks were still visible 13 days after dredging (Constantino et al., 2009). 
 
Further, Collie et al. (2000) reported that sandy sediment communities generally recover from physical 
disturbance from towed benthic fishing gear within 100 days, i.e. within 4 months.  This suggests that 
the community can withstand 2–3 fishing events per year without markedly changing the community 
structure and composition.  Again, the recovery time depends on the site characteristics with sandy 
sediment and high energy environments likely to recover at a faster rate (Dignan et al., 2014) (Table 
34). 
 
Therefore it is concluded that infralittoral mobile coarse sand habitat is not sensitive to deep 
disturbance as the physio-chemical character of the habitat type is not expected to be altered 
significantly.  
 
H. elongata is a rapid burrower which is able to withstand extreme physical disturbance (Vanosmael et 
al., 1982, cited in Marshall, 2007).  This community is dominated by physical influences rather than 
biological influences (Marshall, 2007).  Given its small size, mobility and ability to tolerance extreme 
physical disturbance, it is less likely to be impacted by trawling (Bolam et al., 2014). Therefore it is 
assessed that H. elongata has a high tolerance to deep disturbance. Given its ability to tolerate 
extreme conditions, and so there will be a lack of impact to recover from, recovery is assessed as very 
high.  Therefore it is concluded that this species is not sensitive to deep disturbance.  
 
M. similis is a rapid burrower which is able to withstand extreme physical disturbance (Vanosmael et 
al., 1982 cited in Marshall, 2007). Therefore it is expected that M. similis will have a high tolerance to 
deep abrasion and a very high recovery. As such it is concluded that M. similis is not sensitive to deep 
disturbance.  

A.2.2 Siltation  
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Changes in siltation rate may result from the resettlement of sediment mobilised in the wake of the 
gear.  The amount of sediment expected to be mobilised by the gear has been modelled and the 
results are presented in section 3.9. The single rig otter trawl mobilises more sediment than the triple 
rig, due to the faster speed it is towed at.  Modelling shows it will mobilise a sediment layer equivalent 
to an average depth of 0.3 mm across the swept area (assuming a silt fraction of 2%).  Triple rigs 
travelling at 1.5 knots are expected to mobilise a smaller amount of sediment due to the slower 
towing speeds.  
 
Infralittoral mobile coarse sands are expected to have a high tolerance to this impact.  This is because 
only very thin layers are predicted to be mobilised, and any material that is mobilised will be from 
within the system and the site.  As such, there is no potential for the sediment composition to change.  
Also, the sediments within the site are regularly mobilised due to the strong tidal currents at the site; 
the amount of material expected to be mobilised is very small and within the limits of natural 
disturbance.  Therefore the recovery is assessed as being very high.  Based on these assessments it is 
concluded that infralittoral mobile coarse sand is not sensitive to the levels of siltation expected at the 
site. 
 
This is a high energy area and H. elongata and M. similis are species which able to tolerate continual 
sediment disturbance (Elliot et al., 1998). They are infaunal and have the ability to rapidly move 
through the sediment (Marshall, 2007), therefore a small amount of siltation will not cause a 
significant impact, therefore tolerance is assessed as high and recovery very high. Therefore it is 
concluded that H. elongata and M. similis are not sensitive to the levels of siltation expected at the 
site. 

A.2.3 Removal of non-target species 

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 mobile coarse sands are not 
sensitive to the removal of non-target species.  
 
Both H. elongata and M. similis do not rely on other species to provide or maintain their habitat.  In 
addition, both species are infaunal predators targeting other polychaetes and small crustaceans 
(Marshall, 2007).  These are small and infaunal and as such are unlikely to be removed by an otter 
trawl, and therefore will not be removed at significant levels to affect the population.  Therefore 
tolerance to the removal of non-target species is expected to be high.  These characterising species 
are therefore not sensitive to the removal of non-target species.  
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Table 35. Sensitivity table for Hesionura elongata and Microphthalmus similis with other interstitial polychaetes in infralittoral mobile coarse sand 
(SS.SCS.ICS.HeloMsim)  

Impact Pathway Gear Elements Feature Tolerance Recoverability Sensitivity 
Abrasion/disturbance of 
the substrate on the 
surface of the seabed 
 
Surface abrasion 

Ground gear Habitat High Very High Not Sensitive 
Considered to have high tolerance to 
surface abrasion and it is unlikely to alter 
the habitat type. In addition, the banks are 
regularly disturbed as they are located in 
an area of high energy at the tidally-
influenced mouth of the Thames estuary as 
described as a dynamic structure (Natural 
England, 2013). As described in Section 
3.10 (and in more detail in Appendix G of 
ABPmer & Ichthys Marine, 2015) using the 
modelled data for the 500 μm grain size 
(medium coarse sands according the 
wentworth scale are between 250 μm and 
500 μm) the area where this habitat is 
present is disturbed by waves or currents is 
between 10 -30% of the time 

Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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 that lower energy 
environments.   

Infralittoral sands and mixed gravelly 
sands have a high tolerance to 
surface abrasion and the ability to be 
able to recover readily, therefore this 
habitat is not sensitive to surface 
abrasion from the sweep and 
ground-floor elements of the gear.  

Hesionura 
elongata 

High Very High Not Sensitive 
This is a small bristle worm, measuring up 
to 20mm long (WoRMS, 2015) which 
primarily lives in sandbanks or in the 
troughs in between the banks (WoRMS, 
2015). H. elongata is a rapid burrower 
which is able to withstand extreme 
physical disturbance (Vanosmael et al., 
1982 cited in Marshall, 2007). This 
community is dominated by physical 
influences rather than biological influences 
(Marshall, 2007). Given its small size, 
mobility and ability to tolerance extreme 
physical disturbance, it is less likely to be 
impacted by trawling (Bolam et al., 2014). 
Therefore it is assessed that H. elongata 
has a high tolerance to shallow 
disturbance. 
 

H. elongata has the ability to 
withstand extreme physical 
disturbance (Vanosmael et al., 1982 
cited in Marshall, 2007) and 
therefore has a high tolerance to 
surface disturbance, as such, 
recovery is assessed as very high.  
 

Based on available evidence it is 
expected that H. elongata has a high 
tolerance and very high recovery to 
shallow disturbance, therefore is a 
assessed that H. elongata is not 
sensitive to this impact. 
 

Microphthalmus High Very High Not Sensitive 
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similis This is a small deposit feeding polychaete, 
measuring up to 18mm in length (Marine 
species identification portal, 2015) and is a 
rapid burrower which is able to withstand 
extreme physical disturbance (Vanosmael 
et al., 1982 cited in Marshell, 2007). 
Therefore it is expected that M. similis will 
have a high tolerance to surface abrasion. 

M. similis has the ability to withstand 
extreme physical disturbance 
(Vanosmael et al., 1982 cited in 
Marshall, 2007) and therefore has a 
high tolerance to shallow 
disturbance, as such, recovery is 
assessed as very high.  
 

Based on available evidence it is 
expected that M. similis has a high 
tolerance and very high recovery to 
shallow disturbance, therefore it is 
assessed that M. similis is not 
sensitive to this impact. 
 

Penetration and/or 
disturbance of the 
substrate below the 
surface of the seabed, 
including abrasion 
 
Shallow  disturbance 
(<25mm) 

Skids 
 

Habitat Medium Very High Low 
There is the potential for changes in the 
topography of the habitat to occur which 
may cause the formation of pits and 
trenches (ABPmer, 2013).  However 
material is not removed from or added to 
the environment as a result of otter 
trawling, and as such, the habitat will 
remain intact.  
 
In addition, the banks are regularly 
disturbed as they are located in an area of 
high energy at the tidally-influenced 
mouth of the Thames estuary as described 
as a dynamic structure (Natural England, 
2013) and so the sand banks are regularly 
exposed to sub-surface disturbance.  
As described in Section 3.10 (and in more 
detail in Appendix G of ABPmer & Ichthys 
Marine, 2015) using the modelled data for 
the 500 μm grain size (medium coarse 
sands according the Wentworth scale are 
between 250 μm and 500 μm) the area 
where this habitat is present is disturbed 
by waves or currents is between 10–30% of 
the time. 
 
Infralittoral sands are considered to have 
medium tolerance to shallow disturbance 
as pits and trenches  may for but it is 
unlikely to alter the habitat type.  

This is a dynamic environment and 
so any pits or trenches will be readily 
infilled.  
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Infralittoral sands are expected to 
have a low sensitivity to shallow 
disturbance 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.  

Hesionura 
elongata 

High Very High Not Sensitive 
This is a small bristle worm, measuring up 
to 20mm long (WoRMS, 2015) which 

H. elongata has the ability to 
withstand extreme physical 

Based on available evidence it is 
expected that H. elongata has a high 
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primarily lives in sandbanks or in the 
troughs in between the banks (WoRMS, 
2015). H. elongata is a rapid burrower 
which is able to withstand extreme 
physical disturbance (Vanosmael et al., 
1982 cited in Marshall, 2007). This 
community is dominated by physical 
influences rather than biological influences 
(Marshall, 2007). Given its small size, 
mobility and ability to tolerance extreme 
physical disturbance, it is less likely to be 
impacted by trawling (Bolam et al., 2014). 
Therefore it is assessed that H. elongata 
has a high tolerance to deep disturbance.  

disturbance (Vanosmael et al., 1982 
cited in Marshall, 2007) and 
therefore has a high tolerance to 
deep disturbance, as such, recovery 
is assessed as very high.  
 

tolerance and very high recovery to 
deep disturbance, therefore is a 
assessed that H. elongata is not 
sensitive to this impact. 
 

Microphthalmus 
similis 

High Very High Not Sensitive 
This is a small deposit feeding polychaete, 
measuring up to 18mm in length (Marine 
species identification portal, 2015) and is a 
rapid burrower which is able to withstand 
extreme physical disturbance (Vanosmael 
et al., 1982 cited in Marshall, 2007). 
Therefore it is expected that M. similis will 
have a high tolerance to deep abrasion. 

M. similis has the ability to withstand 
extreme physical disturbance 
(Vanosmael et al., 1982 cited in 
Marshall, 2007) and therefore has a 
high tolerance to deep disturbance, 
as such, recovery is assessed as very 
high.  
 

Based on available evidence it is 
expected that M. similis has a high 
tolerance and very high recovery to 
deep disturbance, therefore it is 
assessed that M. similis is not 
sensitive to this impact. 
 

Penetration and/or 
disturbance of the 
substrate below the 
surface of the seabed, 
including abrasion 
 
Deep disturbance 
(>25mm) 
 

Otter doors Habitat Medium  High  Low 
There is the potential for changes in the 
topography of the habitat to occur which 
may cause the formation of pits and 
trenches (ABPmer, 2013).  However 
material is not removed from or added to 
the environment as a result of otter 
trawling, and as such, the habitat will 
remain intact.  
 
In addition, the banks are regularly 
disturbed as they are located in an area of 
high energy at the tidally-influenced 
mouth of the Thames estuary as described 
as a dynamic structure (Natural England, 
2013) and so the sand banks are regularly 
exposed to sub-surface disturbance.  
 
Infralittoral sands are considered to have 

This is a dynamic environment and 
so any pits or trenches will be readily 
infilled.  
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Infralittoral sands are expected to 
have a low sensitivity to deep 
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.  
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medium tolerance to sub surface abrasion 
as it is unlikely to alter the habitat type.  

Hesionura 
elongata 

High Very High Not Sensitive 
This is a small bristle worm, measuring up 
to 20mm long (WoRMS, 2015) which 
primarily lives in sandbanks or in the 
troughs in between the banks (WoRMS, 
2015). H. elongata is a rapid burrower 
which is able to withstand extreme 
physical disturbance (Vanosmael et al., 
1982 cited in Marshall, 2007). This 
community is dominated by physical 
influences rather than biological influences 
(Marshall, 2007). Given its small size, 
mobility and ability to tolerance extreme 
physical disturbance, it is less likely to be 
impacted by trawling (Bolam et al., 2014). 
Therefore it is assessed that H. elongata 
has a high tolerance to deep disturbance.  

H. elongata has the ability to 
withstand extreme physical 
disturbance (Vanosmael et al., 1982 
cited in Marshall, 2007) and 
therefore has a high tolerance to 
deep disturbance, as such, recovery 
is assessed as very high.  
 

Based on available evidence it is 
expected that H. elongata has a high 
tolerance and very high recovery to 
deep disturbance, therefore is a 
assessed that H. elongata is not 
sensitive to this impact. 
 

Microphthalmus 
similis 

High Very High Not Sensitive 
This is a small deposit feeding polychaete, 
measuring up to 18mm in length (Marine 
species identification portal, 2015) and is a 
rapid burrower which is able to withstand 
extreme physical disturbance (Vanosmael 
et al., 1982 cited in Marshall, 2007). 
Therefore it is expected that M. similis will 
have a high tolerance to deep abrasion. 

M. similis has the ability to withstand 
extreme physical disturbance 
(Vanosmael et al., 1982 cited in 
Marshall, 2007) and therefore has a 
high tolerance to deep disturbance, 
as such, recovery is assessed as very 
high.  
 

Based on available evidence it is 
expected that M. similis has a high 
tolerance and very high recovery to 
deep disturbance, therefore it is 
assessed that M. similis is not 
sensitive to this impact. 
 

Removal of non-target 
species 
 
Pressure may be exerted 
by by-catch associated 
with fishing activities. 
However, vulnerability of 
feature to pressure will 
need to be considered on 
a case-by-case basis. 

N/A Habitat High Very High Not Sensitive 
This pressure is not considered to alter the 
physical habitat, therefore high tolerance. 

This pressure is not considered to 
alter the physical habitat.  

The habitat is not dependent upon 
any species it is therefore concluded 
that infralittoral coarse sands are not 
sensitive to the removal of non-
target species.  

Hesionura 
elongata 

High Very High Not Sensitive 
H. elongata does not rely on other species 
to provide or maintain its habitat. In 
addition, H. elongata is an infaunal 
predator targeting other polychaetes and 
small crustaceans (Marshall, 2007). These 
are small and infaunal and as such are 

H. elongata is not reliant on any 
other species and will not be 
removed itself in sufficient numbers 
therefore recovery is very high.  

High tolerance and very high 
recovery leads to H. elongata being 
assessed as not sensitive to the 
removal of non-target species. 
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unlikely to be removed by an otter trawl.  
Given the small size of H. elongata, it will 
not be removed at significant levels to 
affect the population therefore, tolerance 
to the removal of non-target species is 
expected to be high. 

Microphthalmus 
similis 

High Very High Not Sensitive 
M. similis does not rely on other species to 
provide or maintain its habitat. In addition, 
M. similis is an infaunal predator targeting 
other polychaetes and small crustaceans 
(Marshall, 2007). These are small and 
infaunal and as such are unlikely to be 
removed by an otter trawl.  Given the small 
size of H. elongata, it will not be removed 
at significant levels to affect the 
population therefore, tolerance to the 
removal of non-target species is expected 
to be high. 

H. elongata is not reliant on any 
other species and will not be 
removed itself in sufficient numbers 
therefore recovery is very high. 

High tolerance and very high 
recovery leads to H. elongata being 
assessed as not sensitive to the 
removal of non-target species. 

Siltation rate changes 
 

Average equivalent 
sediment layer across 
swept area (0.4 mm 
(5% silt fraction) 
 
 

Habitat High High Not Sensitive 
As the gear travels over the sand habitat 
there will be some mobilisation of material. 
As the sediment will be from the system 
the sediment character will not change 
and so tolerance is assessed as high.  

Given the small amount of mobilised 
sediment predicted from the doors 
and the fact that the material 
originates within the system and so 
recovery will be very rapid 

Given the small amount of mobilised 
sediment predicted from the doors 
and the fact that the material 
originates within the system meaning 
the composition of the sediment will 
not alter it is predicted that 
infralittoral sands are not sensitive to 
siltation rate changes. 

Hesionura 
elongata 
 

High Very High Not Sensitive 
This is a high energy area and H. elongata 
is a species which is able to tolerate 
continual sediment disturbance (Elliot et 
al., 1998). They are infaunal and have the 
ability to rapidly move through the 
sediment (Marshall, 2007), therefore a 
small amount of siltation is not going lead 
to a significant impact, therefore tolerance 
is assessed as high.  

The levels of natural disturbance 
experienced at the site and the 
species ability to move within the 
sediment meaning the high 
tolerance levels result in a very high 
recovery.  

Given the small amount of mobilised 
sediment predicted from the doors 
and the fact that the environment is 
naturally continually disturbed lead 
to high tolerance and very high 
recovery therefore H. elongata is 
assessed as being not sensitive to 
siltation rate changes.  

Microphthalmus 
similis 

High Very High Not Sensitive 
This is a high energy area and M. similis is 
a species which is able to tolerate 

The levels of natural disturbance 
experienced at the site and the 

Given the small amount of mobilised 
sediment predicted from the doors 
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continual sediment disturbance (Elliot et 
al., 1998). They are infaunal and have the 
ability to rapidly move through the 
sediment (Marshall, 2007), therefore a 
small amount of siltation is not going lead 
to a significant impact, therefore tolerance 
is assessed as high.  

species ability to move within the 
sediment meaning the high 
tolerance levels result in a very high 
recovery.  
 
 

and the fact that the environment is 
naturally continually disturbed lead 
to high tolerance and very high 
recovery therefore M. similis is 
assessed as being not sensitive to 
siltation rate changes.  
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A.3 Infralittoral Fine Sand (SS.SSa.IFiSa) 

This is a well-sorted habitat typical of tidal swept channels (JNCC, 2015).  This habitat is present in the 
north-eastern and central sections of the Margate and Long Sands SCI.  

A.3.1 Physical Abrasion 

Surface abrasion  
Based on the penetration depth model (section 3.9), surface abrasion is expected to be caused by the 
ground gear and sweeps (for single rigs) or skids (for triple rigs). As described in Table 35the 
infralittoral fine sand habitat is considered to have high tolerance to surface abrasion as this pressure 
is unlikely to alter the habitat type.  In addition, the site is regularly disturbed (JNCC, 2015) as it is 
located in an area of high energy at the tidally-influenced mouth of the Thames estuary and is 
described as a dynamic structure (Natural England, 2013).  As described in Section 3.10 (and in more 
detail in Appendix G of ABPmer & Ichthys Marine, 2015) using the 250 μm modelled data, the area 
where this habitat is present is disturbed by waves or currents between 60%–90% of the time. 
Therefore, recovery is very high, and so it is assessed that infralittoral sands are not sensitive to surface 
abrasion (Table 35). 
 
Shallow and Deep Disturbance 
Shallow disturbance occurs because the ground gear of the single and triple rigs are expected to 
penetrate the infralittoral sand 0.2cm and the skid on the triple rig are expected to penetrate 0.6 mm 
as described in section 3.9. Whereas deep disturbance occurs due to the doors of both single and 
triple rigs are expected to penetrate the infralittoral fine sand to 4 cm as described in (Appendix B, 
ABPmer & Ichthys Marine, 2015).  There is the potential for changes in the topography of the habitat 
to occur which may cause the formation of pits and trenches (ABPmer, 2013).  As described in ABPmer 
(2013), a study by Constantino et al. (2009), found that at a study site characterised by fine sand (40–
70%) with some medium and very fine sand fractions (coarse sand <15%), there was a sudden 
decrease in grain size immediately after clam dredging followed by a slow increase; the sediments 
were 'quite similar' to control areas 17 days after dredging.  During the experiment, sediments were 
mobilised by storm events during the post-dredging monitoring period and this may have aided 
sediment recovery.  The passage of the dredge on the bottom produced a slightly depressed track, 
about 10 cm deep (deeper than predicted at this site due to the type of gear) where the sedimentary 
structures were disrupted. The tracks were no longer visible 24 hours after dredging at the shallow site 
(6 m) with the fine and medium sand.  At 18 m depth, where the sediment was coarser, tracks were 
still visible 13 days after dredging (Constantino et al., 2009). 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) with active ripple bedforms (2.5 cm) present 60%-90% 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 beam 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 and species are able to tolerate disturbance. 
 
Further, Collie et al. (2000) reported that sandy sediment communities generally recover from physical 
disturbance from towed benthic fishing gear within 100 days, i.e. within 4 months. This suggests that 
the community can withstand 2–3 fishing events per year without markedly changing the community 
structure and composition. Again, the recovery time depends on the site characteristics with sandy 
sediment and high energy environments likely to recover at a faster rate (Dignan et al., 2014) (Table 
35). 
 

ABPmer, November 2015, RR.2551C 

 | 120 



Supporting Risk-Based Fisheries Assessments for MPAs    National Federation of Fishermen’s Organisations 

Based on the evidence provided here and in Table 35it is assessed that infralittoral fine sands have a 
medium tolerance and a high to very high recovery to deep disturbance and as such, this habitat has a 
low sensitivity to shallow and deep disturbance.   

A.3.2 Siltation  

Changes in siltation rate may result from the resettlement of sediment mobilised in the wake of the 
gear.  The amount of sediment expected to be mobilised by the gear has been modelled and the 
results are presented in section 3.9.  The single rig otter trawl mobilises more sediment than the triple 
rig, due to the faster speed it is towed at.  Modelling shows it will mobilise a sediment layer equivalent 
to a 0.6 mm average depth across the swept area of the trawl.  Triple rigs travelling at 1.5 knots are 
expected to mobilise a smaller amount of sediment due to the slower towing speed.  
 
Infralittoral fine sands are expected to have a high tolerance to this impact.  This is because only very 
thin layers are predicted to be mobilised, and any material that is mobilised will be from within the 
system and the site.  As such, there is no potential for the sediment composition to change.  The 
sediments within the site are regularly mobilised due to the strong tidal currents at the site.  In 
addition, the amount of material expected to be mobilised is very small and within the limits of natural 
disturbance.  Therefore, recovery is assessed as being very high.  Based on these assessments, it is 
concluded that infralittoral fine sand is not sensitive to the levels of siltation expected at the site.  

A.3.3 Removal of non-target species 

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 fine sand habitats are not 
sensitive to the removal of non-target species.  
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Table 36. Sensitivity table for infralittoral fine sand (SS.SSa.IFiSa) 

Impact Pathway Gear Elements Feature Tolerance Recoverability Sensitivity 
Abrasion/disturbance of the substrate 
on the surface of the seabed 
 
Surface abrasion 

Ground gear Habitat High Very High Not Sensitive 
Considered to have high 
tolerance to surface abrasion and 
it is unlikely to alter the habitat 
type. In addition, the banks are 
regularly disturbed as they are 
located in an area of high energy 
at the tidally-influenced mouth 
of the Thames estuary as 
described as a dynamic structure 
(Natural England, 2013).  As 
described in Section 3.10 the 
area where this habitat is present 
is disturbed by waves or currents 
60%–90% of the time. Therefore 
tolerance to surface abrasion is 
considered to be high. 

Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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 that lower energy 
environments.   

Infralittoral fine sands have a 
high tolerance to surface 
abrasion and the ability to be 
able to recover readily, 
therefore this habitat is not 
sensitive to surface abrasion 
from the sweep and ground-
floor elements of the gear.  

Penetration and/or disturbance of the 
substrate below the surface of the 
seabed, including abrasion 
 
Shallow Disturbance(<25mm) 

Skids 
 

Habitat Medium Very High Low 
There is the potential for 
changes in the topography of 
the habitat to occur which may 
cause the formation of pits and 
trenches (ABPmer, 2013). 
However material is not removed 
from or added to the 
environment as a result of otter 
trawling, and as such, the habitat 
will remain intact.  
 
In addition, the banks are 
regularly disturbed as they are 
located in an area of high energy 
at the tidally-influenced mouth 
of the Thames estuary as 
described as a dynamic structure 
(Natural England, 2013) and so 
the sand banks are regularly 
exposed to sub-surface 

This is a dynamic environment and so 
any pits or trenches will be readily 
infilled. (ABPmer, 2013).   
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Infralittoral fine sands are 
expected to have a low 
sensitivity to deep 
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.  
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disturbance.  As described in 
Section 3.10 the area where this 
habitat is present is disturbed by 
waves or currents 60%–90%  of 
the time.. 
 
Infralittoral fine sands are 
considered to have medium 
tolerance to shallow disturbance 
as there is potential for the 
formation of pits and trenches to 
occur. 

Penetration and/or disturbance of the 
substrate below the surface of the 
seabed, including abrasion 
 
Deep Disturbance(>25mm) 

Otter doors 
 

Habitat Medium Very High Low 
There is the potential for 
changes in the topography of 
the habitat to occur which may 
cause the formation of pits and 
trenches (ABPmer, 2013). 
However material is not removed 
from or added to the 
environment as a result of otter 
trawling, and as such, the habitat 
will remain intact.  
 
In addition, the banks are 
regularly disturbed as they are 
located in an area of high energy 
at the tidally-influenced mouth 
of the Thames estuary as 
described as a dynamic structure 
(Natural England, 2013) and so 
the sand banks are regularly 
exposed to sub-surface 
disturbance.  
 
Infralittoral fine sands are 
considered to have medium 
tolerance to deep disturbance as 
there is potential for the 
formation of pits and trenches to 
occur. 
 

This is a dynamic environment and so 
any pits or trenches will be readily 
infilled. (ABPmer, 2013).   
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Infralittoral fine sands are 
expected to have a low 
sensitivity to deep 
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.  
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Removal of non-target species 
 
Pressure may be exerted by by-catch 
associated with fishing activities. However, 
vulnerability of feature to pressure will 
need to be considered on a case-by-case 
basis. 

N/A Habitat High 
 

Very High 
 

Not Sensitive 
 

This pressure is not considered 
to alter the physical habitat, 
therefore high tolerance. 

This pressure is not considered to 
alter the physical habitat. 

The habitat is not dependent 
upon any species it is 
therefore concluded that 
infralittoral fine sands are not 
sensitive to the removal of 
non-target species. 

Siltation rate changes , including 
smothering (depth of vertical sediment 
overburden) 
 
May result from sediment mobilisation in 
wake behind gear components. The extent 
of the changes would depend on 
intensity/scale, substratum type (particle 
size) and hydrographic conditions. 

Average equivalent 
sediment layer across 
swept area (0.6 mm 
(10% silt fraction) 

Habitat High High Not Sensitive 
As the gear travels over the sand 
habitat there will be some 
mobilisation of material. As the 
sediment will be from the system 
the sediment character will not 
change and so tolerance is 
assessed as high.  

Given the small amount of mobilised 
sediment predicted from the doors 
and the fact that the material 
originates within the system and so 
recovery will be very rapid 

Given the small amount of 
mobilised sediment predicted 
from the doors and the fact 
that the material originates 
within the system meaning 
the composition of the 
sediment will not alter it is 
predicted that infralittoral fine 
sands are not sensitive to 
siltation rate changes. 
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A.4 Infralittoral mobile clean sand with sparse fauna 
(SS.SSa.IFiSa.IMoSa) 

This is medium to fine sands biotope which supports a depauperate infauna due to the high mobility 
of the sands (JNCC, 2015).  Within Margate and Long Sands SCI it is situated in the middle and 
northern areas of the site (Figure 2.2). 

A.4.1 Physical Abrasion 

Surface abrasion 

Based on the penetration depth model (section 3.9), surface abrasion is expected to be caused by the 
ground gear and sweeps (for single rigs) or skids (for triple rigs). As described in Table 36, the 
infralittoral sand habitat is considered to have high tolerance to surface abrasion as this pressure is 
unlikely to alter the habitat type.  In addition, the site is regularly disturbed (JNCC, 2015) as it is 
located in an area of high energy at the tidally-influenced mouth of the Thames estuary and is 
described as having a dynamic structure (Natural England, 2013).  As described in Section 3.10 (and in 
more detail in Appendix G of ABPmer & Ichthys Marine, 2015) using the 250 μm modelled data, the 
area where this habitat is present is disturbed by waves or currents between 80% and 100% of the 
time.  Therefore, recovery is very high, and so it is assessed that infralittoral sands are not sensitive to 
surface abrasion (Table 36). 

Shallow and Deep Disturbance 

Shallow disturbance occurs because the ground gear of the single and triple rigs are expected to 
penetrate the infralittoral sand 0.4cm and the skid on the triple rig are expected to penetrate 0.6 mm 
as described in section 3.9. Whereas deep disturbance occurs due to the doors of both single and 
triple rigs are expected to penetrate the infralittoral sand to 4 cm as described in Appendix B, ABPmer 
& Ichthys Marine, 2015 and section 3.9.2.  There is the potential for changes in the topography of the 
habitat to occur which may cause the formation of pits and trenches (ABPmer, 2013).  However 
material is not removed from or added to the environment as a result of otter trawling, and as such, 
the habitat will remain intact.  In addition, the banks are regularly disturbed and very mobile as they 
are located in an area of high energy at the tidally-influenced mouth of the Thames estuary as 
described as a dynamic structure (Natural England, 2013).  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) with active ripple bedforms (2.5 cm) present 80%–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 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 .  Therefore the sand banks are 
regularly exposed to sub-surface disturbance (Table 36).  As such, infralittoral sands are considered to 
have high tolerance to sub-surface abrasion as it is unlikely to alter the habitat type. 
 
This is a dynamic environment and so any pits or trenches will be readily infilled.  Studies by Collie et 
al. (2000) and Constantino et al. (2009) report that sandy communities 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, and so recovery is 
assessed as very high.  Therefore it is concluded that infralittoral mobile clean sand with sparse fauna 
are not sensitive to shallow disturbance.  
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For deep disturbance the pathways are the same for shallow disturbance, but there is the potential for 
pits and trenches to occur, creating a change in the topography.  As such, tolerance is assessed as 
medium. This habitat is expected to 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, and so recovery is assessed as high and sensitivity as 
low.  

A.4.2 Siltation  

Changes in siltation rate may result from the resettlement of sediment mobilised in the wake of the 
gear.  The amount of sediment expected to be mobilised by the gear has been modelled and the 
results are presented in section 3.9.  The single rig otter trawl mobilises more sediment than the triple 
rig, due to the faster speed it is towed at.  Modelling shows it will mobilise a sediment layer equivalent 
to an average depth of 0.4 mm across the swept area (assuming that this biotope has a 5% silt 
fraction).  Triple rigs travelling at 1.5 knots are expected to mobilise a smaller amount of sediment.  
The sediment mobilised is expected to disperse and settle over a wider area, therefore the depth of 
sediment overburden created would be less than 0.4 mm. 
 
Infralittoral sands are expected to have a high tolerance to this impact.  This is because only very this 
layers are predicted to be mobilised, and any material that is mobilised will be from within the system 
and the site.  As such, there is no potential for the gross sediment composition to change.  Also, the 
sediments within the site are regularly mobilised due to wave action at shallow locations and because 
of strong tidal currents at the site.  The amount of material expected to be mobilised is very small and 
within the limits of natural disturbance.  Therefore the recovery is assessed as being very high.  Based 
on these assessments it is concluded that infralittoral sand is not sensitive to the levels of siltation 
expected at the site. 

A.4.3 Removal of non-target species 

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 mobile sand habitats are not 
sensitive to the removal of non-target species.  
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Table 37. Sensitivity table for infralittoral mobile clean sand with sparse fauna (SS.SSa.IFiSa.IMoSa)  

Impact Pathway Gear Elements Feature Tolerance Recoverability Sensitivity 
Abrasion/disturbance of the substrate on 
the surface of the seabed 
 
Surface abrasion 

Ground rope Infralittoral 
sand 

High Very High Not Sensitive 
This habitat is often formed on tide 
swept areas with high sediment 
mobility (JNCC, 2015). Therefore it is 
considered to have high tolerance to 
surface abrasion and it is unlikely to 
alter the habitat type. In addition, the 
banks are regularly disturbed as they 
are located in an area of high energy 
at the tidally-influenced mouth of the 
Thames estuary as described as a 
dynamic structure (Natural England, 
2013). As described in Section 3.10 
(and in more detail in Appendix G of 
ABPmer & Ichthys Marine, 2015) the 
area where this habitat is present is 
disturbed by waves or currents 
between 80%–100% of the time. 
Therefore tolerance is assessed as 
high. 

Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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 
that lower energy environments.   

Infralittoral sands have a high 
tolerance to surface abrasion 
and the ability to be able to 
recover readily, therefore this 
habitat is not sensitive to 
surface abrasion from the 
sweep and ground-floor 
elements of the gear. 

Penetration and/or disturbance of the 
substrate below the surface of the 
seabed, including abrasion 
 
Shallow disturbance (<25mm) 

Skids 
 

Infralittoral 
Sand 

High High – 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 trenches (ABPmer, 2013).  
However material is not removed 
from or added to the environment as 
a result of otter trawling, and as such, 
the habitat will remain intact.  
 
In addition, the banks are regularly 
disturbed and very mobile as they are 
located in an area of high energy at 
the tidally-influenced mouth of the 
Thames estuary as described as a 
dynamic structure (Natural England, 
2013) and so the sand banks are 
regularly exposed to sub-surface 

This is a dynamic environment and 
so any pits or trenches will be 
readily infilled.  

Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Infralittoral sands are expected 
to have a low sensitivity to 
deep 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.  
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Impact Pathway Gear Elements Feature Tolerance Recoverability Sensitivity 
disturbance. 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) with active ripple bedforms 
(2.5 cm) present 80%-100% of the 
time.   
 
Infralittoral sands are considered to 
have high tolerance to sub surface 
abrasion as it is unlikely to alter the 
habitat type.  

Penetration and/or disturbance of the 
substrate below the surface of the 
seabed, including abrasion 
 
Deep disturbance (>25mm) 

Otter doors 
 

Infralittoral 
Sand 

Medium High Low 
There is the potential for changes in 
the topography of the habitat to 
occur which may cause the formation 
of pits and trenches (ABPmer, 2013). 
However material is not removed 
from or added to the environment as 
a result of otter trawling, and as such, 
the habitat will remain intact.  
 
In addition, the banks are regularly 
disturbed as they are located in an 
area of high energy at the tidally-
influenced mouth of the Thames 
estuary as described as a dynamic 
structure (Natural England, 2013) and 
so the sand banks are regularly 
exposed to sub-surface disturbance.  
 
Infralittoral fine sands are considered 
to have medium tolerance to deep 
disturbance as there is potential for 
the formation of pits and trenches to 
occur. 

This is a dynamic environment and 
so any pits or trenches will be 
readily infilled. (ABPmer, 2013).   
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Infralittoral fine sands are 
expected to have a low 
sensitivity to deep 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.  

Removal of non-target species 
 
Pressure may be exerted by by-catch 
associated with fishing activities. However, 

N/A Infralittoral 
Sand 

High Very High Not Sensitive 
This pressure is not considered to 
alter the physical habitat, therefore 
high tolerance. 

This pressure is not considered to 
alter the physical habitat.  

The habitat is not dependent 
upon any species it is therefore 
concluded that infralittoral 
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Impact Pathway Gear Elements Feature Tolerance Recoverability Sensitivity 
vulnerability of feature to pressure will need 
to be considered on a case-by-case basis. 

sands are not sensitive to the 
removal of non-target species.  

Siltation rate changes , including 
smothering (depth of vertical sediment 
overburden) 
 
May result from sediment mobilisation in 
wake behind gear components. The extent 
of the changes would depend on 
intensity/scale, substratum type (particle 
size) and hydrographic conditions. 

Average 
equivalent 
sediment layer 
across swept area 
(0.4 mm (5% silt 
fraction) 

Infralittoral 
Sand 

High Very High Not Sensitive 
As the gear travels over the sand 
habitat there will be some 
mobilisation of material. As the 
sediment will be from the system the 
sediment character will not change 
and so tolerance is assessed as high.  

Given the small amount of 
mobilised sediment predicted from 
the doors and the fact that the 
material originates within the 
system and so recovery will be very 
rapid 

Given the small amount of 
mobilised sediment predicted 
from the doors and the fact 
that the material originates 
within the system meaning the 
composition of the sediment 
will not alter it is predicted that 
infralittoral sands are not 
sensitive to siltation rate 
changes. 
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A.5 Nephtys cirrosa and Bathyporeia  spp. in infralittoral 
sand (SS.SSaIFiSa.NcirBat) 

This is a biotope occurring in well-sorted medium and fine sands, characterised by Nephtys cirrosa and 
Bathyporeia spp. and dominated by actively-swimming amphipods.  These species occur in sediments 
subject to physical disturbance, as a result of wave action and, as is the case at the Margate and Long 
Sands SCI, strong tidal streams. Because it is so regularly disturbed, this biotope has a low species 
diversity (JNCC, 2015), only supporting those species able to withstand high levels of disturbance.  

A.5.1 Physical Abrasion 

Surface abrasion 

Based on the penetration depth model (section 3.9) surface abrasion is expected to be caused by the 
ground gear and sweeps (for single rigs) or skids (for triple rigs).  The infralittoral sand habitat is 
considered to have high tolerance to surface abrasion as this pressure is unlikely to alter the habitat 
type.  In addition, the site is regularly disturbed (JNCC, 2015) as it is located in an area of high energy 
at the tidally-influenced mouth of the Thames estuary and is described as having a dynamic structure 
(Natural England, 2013).  This habitat is widespread over the site and so using the modelled data for 
250 μm grain size, the amount of time the surface layer of sediment is naturally disturbed is up to 
100% on the top of the sandbanks.  In the troughs in the southern part of the site, mobile bedforms of 
2.5 cm height are present 50–60% of the time falling to 10–20% of the time in the south-west, as 
described in Section 3.10 (and in more detail in Appendix G of ABPmer & Ichthys Marine, 2015). 
Therefore, recovery is very high, and so it is assessed that infralittoral sands are not sensitive to surface 
abrasion (Table 37). 
 
The characterising species have biological traits which make them tolerant of high energy 
environments such as being highly mobile and having the ability to resettle following a disturbance 
event (Table 37).  Bathyporeia spp is a burrow-dwelling amphipod and so is unlikely to be affected by 
surface disturbance.  N. cirrosa is a mobile polychaete and lives infaunally within the sediment, usually 
at depths of 5–15 cm (Table 37).  Therefore tolerance of both species is assessed as high, recovery as 
very high and, as such, it is concluded that these species are not sensitive to surface disturbance.  
 
Combining the assessment of sensitivity for the habitat and its characterising species, therefore, the 
biotope is not sensitive to surface disturbance. 

Shallow and Deep Disturbance 

Shallow disturbance occurs because the ground gear of the single and triple rigs are expected to 
penetrate the infralittoral sand 0.2cm and the skid on the triple rig are expected to penetrate 0.6 mm 
as described in section 3.9. Whereas deep disturbance occurs because the doors of both single and 
triple rigs are expected to penetrate the infralittoral sand to 4 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 trenches (ABPmer, 2013).  As described in ABPmer (2013), a study by Constantino et al. (2009) 
found that at a study site characterised by fine sand (40–70%) with some medium and very fine sand 
fractions (coarse sand <15%), there was a sudden decrease in grain size immediately after clam 
dredging followed by a slow increase, the sediments were 'quite similar' to control areas 17 days after 
dredging.  During the experiment, sediments were mobilised by storm events during the post-
dredging monitoring period and this may have aided sediment recovery.  The passage of the dredge 
on the bottom produced a slightly depressed track, about 10 cm deep (deeper than predicted through 
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the use of otter trawl gear at the Margate and Long Sands SCI) where the sedimentary structures were 
disrupted. The tracks were no longer visible 24 hours after dredging at the shallow site (6 m) with the 
fine and medium sand. At 18 m depth, where the sediment type was coarser, tracks were still visible 
13 days after dredging (Constantino et al., 2009). 
 
This habitat is widespread throughout the whole site and so using the modelled data for 250 μm grain 
size the amount of time the surface layer of sediment is mobilised is up to 100% on the top of the 
sandbanks.  In the troughs in the southern part of the site, mobile bedforms of 2.5 cm height are 
present 50–60% of the time falling to 10–20% of the time in the south-west.  The model is 
summarised in Section 3.10 and in detail in Appendix G of ABPmer & Ichthys Marine (2015).  Although 
it is acknowledged that natural disturbance is not directly comparable to the pressure caused by 
shallow disturbance as a result of beam 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.  
 
Based on the evidence provided here and in Table 37, it is assessed that infralittoral sands have a 
medium tolerance and a high to very high recovery to deep disturbance, and as such, this habitat has 
a low sensitivity to deep disturbance.   
 
Although the habitat is dynamic, the characterising communities are still susceptible to physical 
disturbance from towed demersal gears and dredges which penetrate and disturb the sediment (e.g. 
Eleftheriou & Robertson 1992; Schwinghamer et al., 1996; Kaiser et al., 1998; Robinson & Richardson, 
1998; Freese et al., 1999; Prena et al., 1999; Bergman & van Santbrick, 2000a, 2000b; Tuck et al., 2000; 
Kenchington et al., 2001; Gilkinson et al., 2005, all cited in Hall et al., 2008 and ABPmer, 2013).  The 
effect will either be direct from contact with the gear, or indirect from disturbance and exposure and 
the subsequent increased risk of predation (ABPmer, 2013).  
 
Collie et al. (2000) reported that sandy sediment communities generally recover from physical 
disturbance from towed benthic fishing gear within 100 days, i.e. within 3-4 months. This suggests 
that the community can withstand 2–3 fishing events per year without markedly changing the 
community structure and composition. Again, the recovery time depends on the site characteristics, 
with sandy sediment and high energy environments likely to recover at a faster rate (Dignan et al., 
2014) (Table 37). 
 
Gammarid amphipods, such as Bathyporeia spp, are highly mobile, small species which are capable of 
moving out of the path of fishing gear and resettling elsewhere (Appendix E, ABPmer & Ichthys 
Marine, 2015).  Nevertheless, there is evidence of direct mortality following various trawl events as 
documented in Bergman and van Santbrink (2000) and Ferns et al. (2000).  Therefore, tolerance is 
assessed as medium.  It has been documented that Bathyporeia spp. are able to recover very quickly.  
Constantino et al. (2009) found a reduction in abundance of Bathyporeia spp. of 25% immediately 
after intense clam dredging, however abundance recovered after one day.  Therefore it is assessed 
that Bathyporeia spp have a low sensitivity to deep disturbance.  
 
Experiments in shallow wave-disturbed areas using a toothed clam dredge found that some 
polychaete taxa, including Nephtys spp., increased in abundance in samples post-dredging for up to 
90 days.  This is likely to be due to the increased availability of food sources for mobile predators or 
scavengers as a result of the dredge injuring or killing some organisms (Frid et al., 2000; Veale et al., 
2000).  The persistence of disturbance may increase the abundance of these scavenging predators 
(Frid et al., 2000) and therefore have the potential to change the trophic structure of the benthic 
communities.  However, N. cirrosa is known to live at depths of 5–15 cm within the sediment, and the 
penetration model predicted that the deepest the otter trawls will penetrate this sandy habitat is 4 cm.  
As such, it is expected that this species will not be influenced by otter trawling, and so tolerance is 
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assessed as high.  N. cirrosa is mobile and relatively long-lived (ABPmer, 2013).  It matures at one 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.  Therefore, recovery is 
assessed as very high.  It is also unlikely that deep disturbance will affect the population given the 
depth at which the species lives infaunally, its ability to naturally tolerate disturbed environments, and 
its mobility and high recruitment rate; it has therefore been assessed that this species is not sensitive 
to deep disturbance. 
 
Combining the assessment of sensitivity for the habitat and its characterising species, therefore, the 
sensitive of the biotope to deep disturbance ranges from not sensitive to low sensitivity, and therefore 
low sensitivity is used in the assessment. 

A.5.2 Siltation  

Changes in siltation rate may result from the resettlement of sediment mobilised in the wake of the 
gear. The amount of sediment expected to be mobilised by the gear has been modelled and the 
results are presented in section 3.9. The single rig otter trawl mobilises more sediment than the triple 
rig, due to the faster speed it is towed at.  Modelling shows it will mobilise a sediment layer equivalent 
to an average depth of 0.4 mm across the swept area (assuming that this biotope has a 5% silt 
fraction).  Triple rigs travelling at 1.5 knots are expected to mobilise a smaller amount of sediment.  
The sediment mobilised is expected to disperse and settle over a wider area, therefore the depth of 
sediment overburden created would be less than 0.4 mm. 
 
Infralittoral sands are expected to have a high tolerance to this impact.  This is because only very thin 
layers are predicted to be mobilised, and any material that is mobilised will be from within the system 
and the site.  As such, there is no potential for the gross sediment composition to change.  Also, the 
sediments within the site are regularly mobilised due to wave action at shallow locations and because 
of the strong tidal currents at the site; the amount of material expected to be mobilised is very small 
and within the limits of natural disturbance. Therefore the recovery is assessed as being very high.  
Based on these assessments it is concluded that infralittoral sand is not sensitive to the levels of 
siltation expected at the site.  
 
Bathyporeia spp prefers habitats which are medium to fine sands (ABPmer, 2013), therefore any 
change to this could have the potential to cause an impact.  However, the amount of material 
expected to be mobilised across the width of the otter trawls is very small (2.4 mm–1.0mm, for 5% silt 
fraction), especially in the context of the naturally dynamic nature of the site.  This species is able to 
tolerate high levels of disturbance given its ability to move and so tolerance is assessed as high.  
Considering the small amount of mobilised sediment predicted from the gear and the fact that the 
material originates from within the system, so recovery will be very rapid and is therefore assessed as 
very high.  Based on this, Bathyporeia spp. will be not sensitive to changes in the rate of siltation.  
 
Nephtys cirrosa is able to live and move within sand very efficiently (Truman & Ansell, 1969; cited in 
Tyler-Walters et al., 2005). Therefore the biological traits of this species make it very tolerant of 
increased siltation and smothering.  In addition, the material settling will be consistent with that of the 
habitat as trawling does not bring any additional material from outside the direct area and so there is 
no potential for the sediment type to change (Table 37).  It has been documented by Gittenberger and 
van Loon (2011) that after a sediment fluctuation event, N. cirrosa populations recover quickly and 
even benefit, causing population sizes to increase in areas after a strong fluctuation in sedimentation.  
In addition, N. cirrosa has been categorised as AMBI Sedimentation Review Group IV – Second-order 
opportunistic species, insensitive to higher amounts of sedimentation (ABPmer, 2013).  Therefore 
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recovery is assessed as very high.  Given the high tolerance and very high recovery, it is assessed that 
N  cirrosa is not sensitive to changes in siltation rates.  
 
As all components of the biotope are assessed as not sensitive to the maximum amount of mobilised 
sediment, they are also expected to be not sensitive to lower levels of siltation, based on the same 
evidence as provided above.  

A.5.3 Removal of non-target species 

The habitat (infralittoral sand) is not dependent on the presence of species that may be removed by 
fishing and the species present within the biotope are not considered to be habitat–structuring.  This 
pressure is not considered to alter the physical habitat, therefore it has assessed as having a high 
tolerance and will be not sensitive to the removal of non-target species.  
 
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 otter trawling.  Therefore, Bathyporeia spp. are assessed as having a high 
tolerance to the removal of non target species and a very high recovery, and therefore are not 
sensitive to the removal of non-target species.  
 
N. cirrosa is unlikely to be removed during a trawl event because it is an infaunal species living at 
depths within the sediment of 5–15cm, and are capable of burrowing  out of the path of a fishing 
gear(Appendix E, ABPmer & Ichthys Marine, 2015).  N. cirrosa feeds on small invertebrates (ABPmer, 
2013) which are also unlikely to be caught as by-catch during otter 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.  Therefore it is concluded that N  cirrosa have a high tolerance to the removal of 
non-target species and a very high recovery.  Therefore it is assessed that N. cirrosa is not sensitive to 
the removal of non-target species.  
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Table 38. Sensitivity table for Nephtys cirrosa and Bathyporeia spp. in infralittoral sand  

Impact Pathway Gear Elements Habitat / 
species 

Tolerance Recoverability Sensitivity 

Abrasion/disturbanc
e of the substrate on 
the surface of the 
seabed 
 
Pressure would be 
exerted by movement 
of gear components 
over, and penetration 
into, seabed. 
Magnitude of 
pressure would 
depend on gear type 
and scale/intensity of 
activity, substrate type 
and local 
hydrographic 
conditions. 

Ground rope Infralittoral 
sand 

High Very High Not Sensitive 
Considered to have high tolerance to surface 
abrasion and it is unlikely to alter the habitat 
type. In addition, the banks are regularly 
disturbed (JNCC, 2015) as they are located in an 
area of high energy at the tidally-influenced 
mouth of the Thames estuary and are described 
as a dynamic structure (Natural England, 2013). 
This habitat is widespread over the entire site 
and so the modelled amount of time it is 
naturally disturbed by either wave or the tide is 
up to 100% of the time, and 50–60% of the time 
in the troughs falling to 10–20% of the time in 
the south-west. 

Studies by Collie et al., (2000) and Constantino 
et al., (2009) 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.   

Infralittoral sands have a high 
tolerance to surface abrasion 
and the ability to be able to 
recover readily, therefore this 
habitat is not sensitive to 
surface abrasion from the 
sweep and ground-floor 
elements of the gear. 

Bathyporeia spp High Very High Not Sensitive 
Bathyporeia spp is a burrow dwelling amphipod 
(Appendix E, ABPmer & Ichthys Marine, 2015), 
which is highly mobile and able to resettle 
rapidly following a trawl event (ABPmer, 2013). 
It is therefore very tolerant of surface abrasion 
due to trawling. 

The mobile nature of this species means that it 
is able to move and recover from a trawl event 
very rapidly. This biotope are subject to regular 
natural physical disturbance, therefore this 
species is able to recover rapidly. It is a fast 
growing species that reaches sexual maturity 
very quickly and therefore recovery is rapid. 

Bathyporeia spp are infaunal 
and are also able to move out 
of the path of fishing gear, 
therefore has a high tolerance 
to surface disturbance. Given 
its ability to recolonise and 
reproduce quickly recovery is 
considered very high, 
therefore is assessed that the 
genus is not sensitive to 
surface abrasion disturbance. 

Nephtys cirrosa High Very High Not Sensitive 
This polychaete species occurs in areas exposed 
to waves and strong tidal streams (Connor et al., 
2004), therefore has biological traits which 
enable it to be 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 surface 
disturbance. This species is also found within 
the sediment and is capable of burrowing. 

Mobile and relatively long lived. Matures at 1 
year and females release at least 10,000 egg 
from April through to March (Appendix E, 
ABPmer & Ichthys Marine, 2015). 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. 

Very low susceptibility when 
penetration is less than 25mm 
(Appendix B, ABPmer & 
Ichthys Marine, 2015 ) 
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Impact Pathway Gear Elements Habitat / 
species 

Tolerance Recoverability Sensitivity 

When in the sediment it is found at between 5–
15cm depth (Appendix E, ABPmer & Ichthys 
Marine, 2015), and so when burrowed within the 
sediment, will not be affected by surface 
disturbance. 

Penetration and/or 
disturbance of the 
substrate below the 
surface of the 
seabed, including 
abrasion 
 
(<25 mm) Shallow  
disturbance  

Skids 
 

Infralittoral 
Sand 

Medium High - Very High Low 
There is the potential for changes in the 
topography of the habitat to occur which may 
cause the formation of pits and trenches 
(ABPmer, 2013).  However material is not 
removed from or added to the environment as a 
result of otter trawling, and as such, the habitat 
will remain intact.  
 
In addition, the banks are regularly disturbed as 
they are located in an area of high energy at the 
tidally-influenced mouth of the Thames estuary 
as described as a dynamic structure (Natural 
England, 2013) and so the sand banks are 
regularly exposed to sub-surface disturbance. 
This habitat is widespread throughout the whole 
site and so using the modelled data for 250 μm 
grain size the amount of time the surface layer 
of sediment is mobilised and active ripple 
bedforms formed 2.5 cm in height from waves 
or currents is 50–60% of the time, falling to 10–
20% of the time in the south-west. 
 
Infralittoral sands are considered to have 
medium tolerance to sub surface disturbance as 
it is unlikely to alter the habitat type. 

This is a dynamic environment and so any pits 
or trenches will be readily infilled.  
 
Studies by Collie et al., (2000) and Constantino 
et al., (2009) 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.   

Infralittoral sands are expected 
to have a low sensitivity to 
shallow disturbacneas 
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.  

Bathyporeia spp Medium Very High Low 
Bathyporeia spp is a mobile small species 
capable of moving out of the path of fishing 
gear (Appendix E, ABPmer & Ichthys Marine, 
2015).  
 
Although the habitat is dynamic, the 
characterising communities are still susceptible 
to direct physical disturbance from towed 

Recovery is very rapid. Constantino et al (2009)  
found a reduction of 25% abundance in 
samples immediately after intense clam 
dredging, however abundance  recovered after 
1 day.   

Given the mobility and 
position within the sediment it 
has been assessed that 
Bathyporeia spp will have 
medium tolerance to surface 
disturbance.  The genus ability 
to rapidly recolonise and 
reproduce has been 
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Impact Pathway Gear Elements Habitat / 
species 

Tolerance Recoverability Sensitivity 

demersal gears and dredges which penetrate 
and disturb the sediment e.g. Eleftheriou and 
Robertson 1992; Kaiser et al., 1998; Robinson 
and Richardson, 1998; Schwinghamer et al., 
1996; Freese et al., 1999; Prena et al., 1999; 
Bergman and Van Santbrick, 2000a; 2000b; Tuck 
et al., 2000; Kenchington et al., 2001; Gilkinson 
et al., 2005, all cited in Hall et al., 2008 and 
ABPmer, 2013. The effect will either be direct 
from contact with the gear, or indirectly by 
disturbance and exposure and the subsequent 
increased risk of predation (ABPmer, 2013). 
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.  

documented and so recovery 
is very high, therefore it has 
been assessed that 
Bathyporeia spp have a low 
sensitivity to shallow 
disturbance.  

Nephtys cirrosa High Very High Not Sensitive 
This species occurs in areas exposed to waves 
and strong tidal streams (Conner et al., 2004). N. 
cirrosa is infaunal, living between 5-15cm within 
the sediment (Appendix E, ABPmer & Ichthys 
Marine, 2015). Therefore has biological traits 
which enable it to be tolerant to shallow 
disturbance. These traits include the ability to 
burrow away from disturbance and a rapid 
reproduction rate. In addition, the space it 
occupies is below the predicted depth of 
penetration, and therefore is not expected to be 
influence by this pressure.  
 
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 – 
15cm depth (Appendix E, ABPmer & Ichthys 
Marine, 2015), therefore only a small proportion 
of N. cirrosa’s habitat has the potential to 
affected by the door. Because N. cirrosa is able 
to burrow it is expected to be able to move 

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. 

It is unlikely that deep 
disturbance will affect some of 
the population given the 
infaunal position of the 
species, its ability to naturally 
tolerate disturbed 
environments, mobility and 
high recruitment rate, it has 
therefore been assessed that 
this species is not sensitive to 
shallow disturbance.  
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Impact Pathway Gear Elements Habitat / 
species 

Tolerance Recoverability Sensitivity 

away from the doors.  
 
Following experimental hydraulic dredging for 
razor clams, there were no statistically 
significant different differences in Nephtys 
cirrosa or Bathyporeia elegans abundances 
between treatments after 1 or 40 days (Hall et 
al., 1990). Experiments in shallow wave-
disturbed areas using a toothed, clam dredge 
found that some polychaete taxa, including 
Nephtys spp., increased in abundance in samples 
post-dredging for up to 90 days. This is likely 
due to the increased availability of food sources 
for mobile predators/scavengers as a result of 
the dredge injuring or killing some organisms 
(Frid et al., 2000; Veale et al., 2000). The 
persistence of disturbance will benefit these, 
increasing their abundance (Frid et al., 2000) 
and therefore have the potential to change the 
trophic structure of the benthic communities. 
 
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.  

Penetration and/or 
disturbance of the 
substrate below the 
surface of the 
seabed, including 
abrasion 
 
Deep disturbance 
(>25mm) 

Otter doors 
 

Infralittoral 
sand 

Medium High–Very High Low 
There is the potential for changes in the 
topography of the habitat to occur which may 
cause the formation of pits and trenches 
(ABPmer, 2013).  However material is not 
removed from or added to the environment as a 
result of otter trawling, and as such, the habitat 
will remain intact.  
 
In addition, the banks are regularly disturbed as 
they are located in an area of high energy at the 
tidally-influenced mouth of the Thames estuary 
as described as a dynamic structure (Natural 
England, 2013) and so the sand banks are 
regularly exposed to sub-surface disturbance.  

This is a dynamic environment and so any pits 
or trenches will be readily infilled.  
 
Studies by Collie et al., (2000) and Constantino 
et al., (2009) 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.   

Infralittoral sands are expected 
to have a low sensitivity to 
deep disturbance 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.  

ABPmer, November 2015, RR.2551C 

 | 137 



Supporting Risk-Based Fisheries Assessments for MPAs    National Federation of Fishermen’s Organisations 

Impact Pathway Gear Elements Habitat / 
species 

Tolerance Recoverability Sensitivity 

 
Infralittoral sands are considered to have 
medium tolerance to deep disturbance as it is 
unlikely to alter the habitat type. 

Bathyporeia spp Medium Very High Low 
Bathyporeia spp is a mobile small species 
capable of moving out of the path of fishing 
gear (Appendix E, ABPmer & Ichthys Marine, 
2015).  
 
Although the habitat is dynamic, the 
characterising communities are still susceptible 
to direct physical disturbance from towed 
demersal gears and dredges which penetrate 
and disturb the sediment e.g. Eleftheriou and 
Robertson 1992; Kaiser et al., 1998; Robinson 
and Richardson, 1998; Schwinghamer et al., 
1996; Freese et al., 1999; Prena et al., 1999; 
Bergman and Van Santbrick, 2000a; 2000b; Tuck 
et al., 2000; Kenchington et al., 2001; Gilkinson 
et al., 2005, all cited in Hall et al., 2008 and 
ABPmer, 2013. The effect will either be direct 
from contact with the gear, or indirectly by 
disturbance and exposure and the subsequent 
increased risk of predation (ABPmer, 2013). 
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 very rapid. Constantino et al (2009)  
found a reduction of 25% abundance in 
samples immediately after intense clam 
dredging, however abundance  recovered after 
1 day.   

Given the mobility and 
position within the sediment it 
has been assessed that 
Bathyporeia spp will have 
medium tolerance to deep 
disturbance.  The genus ability 
to rapidly recolonise and 
reproduce has been 
documented and so recovery 
is very high, therefore it has 
been assessed that 
Bathyporeia spp have a low 
sensitivity to deep disturbance.  

Nephtys cirrosa High Very High Not Sensitive 
This species occurs in areas exposed to waves 
and strong tidal streams (Conner et al., 2004). N. 
cirrosa is infaunal, living between 5-15cm within 
the sediment (Appendix E, ABPmer & Ichthys 
Marine, 2015). Based on the gear penetration 
model described in Appendix B, ABPmer & 
Ichthys, 2015, the doors are expected to 
penetrate to 4 cm. Therefore has biological 
traits which enable it to be tolerant to deep 

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. 

It is unlikely that deep 
disturbance will affect some of 
the population given the 
infaunal position of the 
species, its ability to naturally 
tolerate disturbed 
environments, mobility and 
high recruitment rate, it has 
therefore been assessed that 
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Impact Pathway Gear Elements Habitat / 
species 

Tolerance Recoverability Sensitivity 

disturbance, namely the depth at which it lives 
within the sediment. It also has the ability to 
burrow away from disturbance and a rapid 
reproduction rate. In addition, the space it 
occupies is below the predicted depth of 
penetration, and therefore is not expected to be 
influence by this pressure.  
 
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 – 
15cm depth (Appendix B, ABPmer & Ichthys 
Marine, 2015), therefore only a small proportion 
of N. cirrosa’s habitat has the potential to 
affected by the door. Because N. cirrosa is able 
to burrow it is expected to be able to move 
away from the doors.  
 
Following experimental hydraulic dredging for 
razor clams, there were no statistically 
significant different differences in Nephtys 
cirrosa or Bathyporeia elegans abundances 
between treatments after 1 or 40 days (Hall et 
al., 1990). Experiments in shallow wave-
disturbed areas using a toothed, clam dredge 
found that some polychaete taxa, including 
Nephtys spp., increased in abundance in samples 
post-dredging for up to 90 days. This is likely 
due to the increased availability of food sources 
for mobile predators/scavengers as a result of 
the dredge injuring or killing some organisms 
(Frid et al., 2000; Veale et al., 2000). The 
persistence of disturbance will benefit these, 
increasing their abundance (Frid et al., 2000) 
and therefore have the potential to change the 
trophic structure of the benthic communities. 
 
Therefore the frequency to which is it subject to 
natural disturbance coupled with the infaunal 

this species is not sensitive to 
shallow disturbance.  
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Impact Pathway Gear Elements Habitat / 
species 

Tolerance Recoverability Sensitivity 

position, it has been concluded that this species 
has high tolerance to shallow disturbance.  

Removal of non-
target species 
 
Pressure may be 
exerted by by-catch 
associated with 
fishing activities. 
However, vulnerability 
of feature to pressure 
will need to be 
considered on a case-
by-case basis. 

N/A Infralittoral 
Sand 

High Very High Not Sensitive 
This pressure is not considered to alter the 
physical habitat, therefore high tolerance. 

This pressure is not considered to alter the 
physical habitat.  

The habitat is not dependent 
upon any species it is 
therefore concluded that 
infralittoral sands are not 
sensitive to the removal of 
non-target species.  

Bathyporeia spp High Very High Not Sensitive 
This genus is 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. 
Therefore Bathyporeia spp is assessed as having 
a high tolerance to the removal of non target 
species.  

The genus is not reliant on any other species 
and will not be removed itself in sufficient 
numbers therefore recovery is very high    

High tolerance and very high 
recovery leads to Bathyporeia 
spp being assessed as not 
sensitive to the removal of 
non-target species.  

Nephtys cirrosa High Very High Not Sensitive 
This species is unlikely to be removed during a 
trawl event because it is an infaunal species 
living at depths within the sediment of between 
5–15cm, and are capable of burrowing and/or 
swimming out of the path of a fishing gear.  N. 
cirrosa feeds on small invertebrates (ABPmer, 
2013) which are also unlikely to be caught as 
by-catch during otter 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. 
Therefore it is concluded that N. cirrosa have a 
high tolerance to the removal of non-target 
species. 

N. cirrosa would be able to recover quickly as it 
is small, mobile and infaunal and so will not be 
removed in significant numbers as by-catch. . 
Further its mobility allows it to move and so is 
unlikely to be affected by the removal of non-
target species as its prey will not be removed 
as a result of otter trawling. It is expected that 
any slight change in prey availability will be 
able to rapidly recover from due to the 
mobility of the species. 

As this species is not 
dependant upon the species 
to provide or maintain its 
habitat, target prey is not 
expected to be removed  and 
it is unlikely to extracted itself, 
it is concluded that N. cirrosa 
is not sensitive to the removal 
of non target species. 

Siltation rate 
changes , including 
smothering (depth 
of vertical sediment 
overburden) 
 

Average 
equivalent 
sediment layer 
across swept 
area (0.4 mm 
(5% silt fraction)  

Infralittoral 
Sand 

High High Not Sensitive 
As the gear travels over the sand habitat there 
will be some mobilisation of material. As the 
sediment will be from the system the sediment 
character will not change and so tolerance is 
assessed as high.  

Given the small amount of mobilised sediment 
predicted from the doors and the fact that the 
material originates within the system and so 
recovery will be very rapid 

Given the small amount of 
mobilised sediment predicted 
from the doors and the fact 
that the material originates 
within the system meaning the 
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Impact Pathway Gear Elements Habitat / 
species 

Tolerance Recoverability Sensitivity 

May result from 
sediment mobilisation 
in wake behind gear 
components. The 
extent of the changes 
would depend on 
intensity/scale, 
substratum type 
(particle size) and 
hydrographic 
conditions. 

 
 

composition of the sediment 
will not alter it is predicted 
that infralittoral sands are not 
sensitive to siltation rate 
changes. 

Bathyporeia spp High Very High Not Sensitive 
The habitat preferences for this genus are 
medium to fine sands (ABPmer, 2013), therefore 
any change to this could have the potential to 
cause an impact. However, the amount material 
expected to be mobilised by the doors of the 
otter trawls is very small (2.4mm). Especially 
given the naturally dynamic nature of the site. In 
addition, the sediment mobilised during a trawl 
event is from within the area and so the 
composition of the habitat will not change as 
there is no material entering the system. 
Therefore Bathyporeia spp are assessed as 
having a high level of tolerance to changes in 
siltation. 

Given the small amount of mobilised sediment 
predicted from the doors and the fact that the 
material originates within the system and so 
recovery will be very rapid 

Given the small amount of 
mobilised sediment predicted 
from the doors and the fact 
that the material originates 
within the system meaning the 
composition of the sediment 
will not alter it is predicted 
that infralittoral sands are not 
sensitive to siltation rate 
changes. 

Nephtys cirrosa High Very High Not Sensitive 
Nephtys cirrosa are able to live in shifting sand 
and move and penetrate sand very efficiently 
(Truman & Ansell, 1969; cited from Tyler-
Walters et al., 2005). Therefore the biological 
traits of this species make it very tolerant of 
increased siltation and smothering. In addition 
the material settling will be consistent with that 
of the habitat as trawling does not bring any 
additional material from outside the direct area 
and so there is no potential for the sediment 
type to change.  

It has been documented by Gittenberger & 
van Loon (2011) that after a sediment 
fluctuation event, N. cirrosa populations 
recovery quickly and even benefit, causing 
population sizes to increase significantly  in 
areas after a strong fluctuation in 
sedimentation 

In addition, N.cirrosa has been 
categorised as AMBI 
Sedimentation review Group 
IV – Second – order 
opportunistic species, 
insensitive to higher amounts 
of sedimentation (ABPmer, 
2013). It has also been 
documented by Gittenberger 
& van Loon (2011) that after a 
sediment fluctuation event, N. 
cirrosa populations recovery 
quickly and even benefit 
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A.6 Infralittoral Muddy Sand (SS.SSa.IMuSa) 

A non-cohesive muddy sand (JNCC, 2015) which is situated in two pockets within the Margate and 
Long Sands SCI, one in the centre of the SCI and the other to the south east.  

A.6.1 Physical Abrasion 

Surface abrasion  
Based on the penetration depth model (section 3.9), surface abrasion is expected to be caused by the 
ground gear and sweeps (for single rigs) or skids (for triple rigs).  As described in Table 38infralittoral 
muddy sand habitat is expected to be very tolerant of surface disturbance as no material is being 
removed from the system and so the composition of sediment will remain the same.  In addition, the 
site is considered a dynamic environment and as such, the biotope will be subject to some degree of 
natural disturbance. As described in Section 3.10 (and in more detail in Appendix G of ABPmer & 
Ichthys Marine, 2015) using the modelled data for the 125 μm grain size, the area where this habitat is 
present is disturbed by waves or currents between 50%–60% of the time. Therefore it is assessed that 
infralittoral muddy sand is not sensitive to surface disturbance.   
 
Shallow and Deep Disturbance 
Shallow disturbance occurs because the ground gear of the single and triple rigs are expected to 
penetrate the infralittoral sand 0.2cm and the skid on the triple rig are expected to penetrate 0.6 cm 
as described in section 3.9.  Penetration depths for muddy sand are likely to be slightly greater, of the 
order of a few millimetres.  Whereas deep disturbance occurs because the doors of both single and 
triple rigs are expected to penetrate the infralittoral muddy sand to 4 cm as described in section 3.9.  
There is potential for changes in the topography of the habitat to occur which may cause the 
formation of pits and trenches (ABPmer, 2013).  However, material is not removed from or added to 
the environment as a result of otter trawling, and as such, the habitat will remain intact.  The site is 
also regularly disturbed and so has a level of tolerance to disturbance.   
 
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) 50%–60% of the time, with active 
ripple bedforms (2.5 cm) present 0%–20% 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 
beam 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.  Based on this it is assessed that infralittoral muddy sands have a medium 
tolerance to deep disturbance as there is potential for some of the habitat to be changed.  
 
Studies by Collie et al. (2000) and Constantino et al. (2009) 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.  
Although this habitat is considered more stable, it is in a relatively high energy environment and so 
recovery is assessed as high.  It is therefore concluded that infralittoral fine muddy sands have a low 
sensitivity to deep disturbance.  

A.6.2 Siltation  

Changes in siltation rate may result from the resettlement of sediment mobilised in the wake of the 
gear.  The amount of sediment expected to be mobilised by the gear has been modelled and the 
results are presented in section 3.9.  A single rig otter trawl mobilises more sediment than the triple 
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rig, due to the faster speed it is towed at.  Modelling shows it ill mobilise a sediment layer equivalent 
to an average depth of 0.6 mm across the swept area (assuming that this biotope has a silt fraction of 
10%).  Triple rigs travelling at 1.5 knots are expected to mobilise a smaller amount of sediment due to 
the slower towing speeds.  The sediment mobilised is expected to disperse and settle over a wider 
area, therefore the depth of sediment overburden created would be less than 0.6 mm. 
 
Infralittoral muddy sand habitat is expected to have a high tolerance to this impact.  This is because 
only very thin layers are predicted to be mobilised, and any material that is mobilised will be from 
within the system and the site.  As such, there is no potential for the sediment composition to change.  
Also, the sediments within the site are regularly mobilised due to the strong tidal currents at the site; 
the amount of material expected to be mobilised is very small and within the limits of natural 
disturbance.  Therefore the recovery is assessed as being very high.  Based on these assessments it is 
concluded that infralittoral muddy sand is not sensitive to the levels of siltation expected at the site.  

A.6.3 Removal of non-target species 

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 muddy sands are not sensitive to 
the removal of non-target species.  
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Table 39. Sensitivity table for infralittoral muddy sand (SS.SSa.IMuSa)  

Impact Pathway Gear 
Elements 

Feature Tolerance Recoverability Sensitivity 

Abrasion/disturbance of the 
substrate on the surface of the 
seabed 
 
Pressure would be exerted by 
movement of gear components over, 
and penetration into, seabed. 
Magnitude of pressure would 
depend on gear type and 
scale/intensity of activity, substrate 
type and local hydrographic 
conditions 

Ground rope 
(Single rig: 
sweeps) 

Habitat High Very High Not Sensitive 
Considered to have high tolerance 
to surface abrasion and it is unlikely 
to alter the habitat type. In addition, 
the banks are regularly disturbed as 
they are located in an area of high 
energy at the tidally-influenced 
mouth of the Thames estuary as 
described as a dynamic structure 
(Natural England, 2013). As 
described in Section 3.10 (and in 
more detail in Appendix G of 
ABPmer & Ichthys Marine, 2015) 
the area where this habitat is 
present is disturbed by waves or 
currents between 50%–60% of the 
time. 

Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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 that lower energy 
environments.   
 
 
 
 
 

Infralittoral fine muddy sands have a 
high tolerance to surface abrasion 
and the ability to be able to recover 
readily, therefore this habitat is not 
sensitive to surface abrasion from the 
sweep and ground-floor elements of 
the gear.  

Penetration and/or disturbance of 
the substrate below the surface of 
the seabed, including abrasion 
 
(<25 mm) Surface disturbance 

Triple rig 
Skids 
 

Habitat Medium High – Very High Low 
There is the potential for changes in 
the topography of the habitat to 
occur which may cause the 
formation of pits and trenches 
(ABPmer, 2013). However material 
is not removed from or added to 
the environment as a result of otter 
trawling, and as such, the habitat 
will remain intact.  
 
In addition, the banks are regularly 
disturbed as they are located in an 
area of high energy at the tidally-
influenced mouth of the Thames 
estuary as described as a dynamic 
structure (Natural England, 2013) 
and so the sand banks are regularly 
exposed to sub-surface 
disturbance.  As described in 

This is a dynamic environment and so any 
pits or trenches will be readily infilled. 
(ABPmer, 2013).   
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Infralittoral muddy sands are 
expected to have a low sensitivity to 
shallow disturbance  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.  
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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) 50%–
60% of the time, with active ripple 
bedforms (2.5 cm) present 0%-20% 
of the time.   
Infralittoral muddy sands are 
considered to have medium 
tolerance to shallow disturbance as 
it is unlikely to alter the habitat 
type.  

Penetration and/or disturbance of 
the substrate below the surface of 
the seabed, including abrasion 
 
Deep disturbance (>25mm) 

Otter 
doorsOtter 
trawl doors  

Habitat Medium High Low 
There is the potential for changes in 
the topography of the habitat to 
occur which may cause the 
formation of pits and trenches 
(ABPmer, 2013). However material 
is not removed from or added to 
the environment as a result of otter 
trawling, and as such, the habitat 
will remain intact.  
 
In addition, the banks are regularly 
disturbed as they are located in an 
area of high energy at the tidally-
influenced mouth of the Thames 
estuary as described as a dynamic 
structure (Natural England, 2013) 
and so the sand banks are regularly 
exposed to sub-surface 
disturbance.  
 
Infralittoral muddy sands are 
considered to have medium 
tolerance to deep disturbance  as it 
is unlikely to alter the habitat type.  

This is a dynamic environment and so any 
pits or trenches will be readily infilled. 
(ABPmer, 2013).   
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Infralittoral muddy sands are 
expected to have a low sensitivity to 
deep disturbance  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.  

Removal of non-target species 
 
Pressure may be exerted by by-catch 
associated with fishing activities. 

N/A Habitat High High Not Sensitive 
This pressure is not considered to 
alter the physical habitat, therefore 
high tolerance. 

This pressure is not considered to alter the 
physical habitat. 

The habitat is not dependent upon 
any species it is therefore concluded 
that infralittoral muddy sands are not 
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However, vulnerability of feature to 
pressure will need to be considered 
on a case-by-case basis. 

sensitive to the removal of non-target 
species. 

Siltation rate changes , including 
smothering (depth of vertical 
sediment overburden) 
 
May result from sediment 
mobilisation in wake behind gear 
components. The extent of the 
changes would depend on 
intensity/scale, substratum type 
(particle size) and hydrographic 
conditions. 

Average 
equivalent 
sediment 
layer across 
swept area 
(0.6 mm (10% 
silt fraction) 

Habitat High High Not Sensitive 
As the gear travels over the sand 
habitat there will be some 
mobilisation of material. As the 
sediment will be from the system 
the sediment character will not 
change and so tolerance is assessed 
as high. 

Given the small amount of mobilised 
sediment predicted from the doors and the 
fact that the material originates within the 
system and so recovery will be very rapid 

Given the small amount of mobilised 
sediment predicted from the doors 
and the fact that the material 
originates within the system meaning 
the composition of the sediment will 
not alter it is predicted that 
infralittoral sands are not sensitive to 
siltation rate changes. 
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A.7 Fabulina fabula and Magelona mirabilis with venerid 
bivalves and amphipods in infralittoral compacted fine 
muddy sand (SS.SSa.IMuSa.FfabMag) 

In comparison to other biotopes within the Margate and Long Sands SCI, this habitat is stable, 
however, numbers of Magelona and F. fabulina (both indicative of wave-disturbed conditions) tend to 
fluctuate (JNCC, 2015).  This biotope is located in the northern part of the site and the central 
southern area (Figure 2.2).  

A.7.1 Physical Abrasion 

Surface abrasion  
Based on the penetration depth model (section 3.9), surface abrasion is expected to be caused by the 
ground gear and sweeps (for single rigs) or skids (for triple rigs).  This biotope is considered more 
stable than other biotopes within the site; modelled data for 63 μm indicate that the surface 
sediments are mobilised by waves or currents between 60%–70% of the time (Section3.10).  As 
described in Table 39, infralittoral compacted fine muddy sand habitat is expected to be tolerant of 
surface disturbance as no material is being removed from the system and so the composition of 
habitat will remain the same.  Therefore it is assessed that infralittoral compacted fine muddy sand is 
not sensitive to surface disturbance.   
 
Fabulina fabula is a burrow-dwelling bivalve which burrows up to a depth of 10 cm (MarLiN website). 
Given that is predominantly present at depths below the surface of the sediment (ABPmer, 2013), this 
species is not expected to be impacted by surface abrasion and therefore tolerance is considered to 
be high.  Across all rates of recovery, species with a high tolerance to a pressure are not sensitive (see 
Table 12), therefore F. fabula is not sensitive to surface abrasion.  
 
Magelona mirabilis is a surface deposit-feeding polychaete (ABPmer, 2013) and therefore has little to 
protect it from surface abrasion.  It has been predicted by ABPmer (2013) that surface abrasion would 
damage or potentially kill a small proportion of the impacted population (<25%).  Therefore tolerance 
is assessed as medium.  This species is adapted to live in unstable environments characterised by 
strong currents and sediment mobility (Rayment, 2007) and populations of M. mirabilis are able to 
recover quickly (within 6 months) following disturbance (Gittenberger & van Loon, 2011). As 
documented in MES Ltd (2010), this species has a high dispersal potential and forms dense 
communities with a relatively rapid growth rate, and therefore is assessed as having a high 
recoverability following disturbance.  It is therefore concluded that M. mirabilis has a low sensitivity to 
surface abrasion.  
 
Shallow and Deep Disturbance 
Shallow disturbance occurs because the ground gear of the single and triple rigs are expected to 
penetrate the infralittoral sand 0.2cm and the skid on the triple rig are expected to penetrate 0.6 cmm 
as described in section 3.9.  Penetration depths for muddy sand are likely to be slightly greater, of the 
order of a few millimetres.  Whereas deep disturbance occurs because the doors of both single and 
triple rigs are expected to penetrate the infralittoral compacted fine muddy sand to 4 cm as described 
in Appendix B, ABPmer & Ichthys Marine, 2015.  There is potential for changes in the topography of 
the habitat to occur which may cause the formation of pits and trenches (ABPmer, 2013).  However 
material is not removed from or added to the environment as a result of otter trawling, and as such, 
the habitat will remain intact. The site is also regularly disturbed and so has a level of tolerance to 
disturbance.  As described in Section 3.10 and in detail in Appendix G of ABPmer & Ichthys Marine 
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(2015), the top sediment layer is mobilised by natural processes (currents) 60%–70% of the time, with 
active ripple bedforms (2.5 cm) present 0%–5% of the time, highlighting that this biotope is 
considered more stable than other biotopes within the site.  Based on this it is assessed that the 
infralittoral fine muddy sand habitat has a medium tolerance to deep disturbance.  
 
Studies by Collie et al. (2000) and Constantino et al. (2009) 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. 
Although this biotope is considered more stable, it is in a relative high energy environment and so 
recovery is assessed as high.  It is therefore concluded that infralittoral fine muddy sands have a low 
sensitivity to deep disturbance.  
 
Biological traits associated with F. fabula such as being buried up to 10 cm within the sediment mean 
that the majority of F. fabula’s habitat will not be impacted by an otter door.  It has also been reported 
by Gilkinson et al. (1998), that due to its small size (up to 2 cm, Rayment, 2008), F. fabula will either be 
missed by the gear or pushed aside by the pressure wave caused by passage of gear.  Therefore 
tolerance is assessed as high.  With high tolerance, across all levels of recovery, there is no sensitivity.  
Therefore it is considered that F. fabula is not sensitive to deep disturbance.  
 
M. mirabilis is catergorised as AMBI Fisheries Review Group II – Species sensitive to fisheries in which 
the bottom is disturbed (Gittenberger & van Loon, 2011). In addition, Bergman and van Santbrink 
(2000) found that the direct mortality of 30% of a Magelona spp. following a passage of a 12 m beam 
trawl (which would penetrate the sediment >25 mm and cause greater impacts than the light otter 
trawl gears used in this site).  Therefore tolerance is expected to be low. 
 
Although this species has a low tolerance to deep disturbance, this species is adapted to live in 
unstable environments characterised by strong currents and sediment mobility (Rayment, 2007) and 
populations are able to recover very quickly, within a few months (Gittenberger & van Loon, 2011).  As 
documented in MES Ltd (2010), this species has a high dispersal potential and forms dense 
communities with a relatively rapid growth rate, and therefore is assessed as having a very high 
recoverability following disturbance. 
 
Based on this information there is potential for M. mirabilis to be impacted due to deep abrasion 
caused by the gear doors, however is expected that recovery would be very high, therefore sensitivity 
is assessed as low. 

A.7.2 Siltation  

Changes in siltation rate may result from the resettlement of sediment mobilised in the wake of the 
gear.  The amount of sediment expected to be mobilised by the gear has been modelled and the 
results are presented in section 3.9.  The single rig otter trawl mobilises more sediment than the triple 
rig, due to the faster speed it is towed at.  Modelling shows it will mobilise a sediment layer equivalent 
to an average depth of 0.6 mm across the swept area (assuming that this biotope has a silt fraction of 
10%).  Triple rigs travelling at 1.5 knots are expected to mobilise a smaller amount of sediment.  The 
sediment mobilised is expected to disperse and settle over a wider area, therefore the depth of 
sediment overburden created would be less than 0.6 mm. 
 
Infralittoral compacted fine muddy sands are expected to have a high tolerance to this impact.  This is 
because only very thin layers are predicted to be mobilised, and any material that is mobilised will be 
from within the system and the site.  As such, there is no potential for the gross sediment composition 
to change.  Also, the sediments within the site are regularly mobilised due to the strong tidal currents 
at the site; the amount of material expected to be mobilised is very small and within the limits of 
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natural disturbance.  Therefore, the recovery is assessed as being very high. Based on these 
assessments it is concluded that Infralittoral muddy sand is not sensitive to the levels of siltation 
expected at the site.  
 
F. fabula prefers sites with some sedimentation (ABPmer, 2013).  There is evidence that smothering 
with 5 cm of sediment would halt feeding and respiration and the species would have to relocate to a 
preferred depth (Rayment, 2008).  F. fabula is capable of burrowing so this would not cause mortality. 
However this extra energy expenditure would have the ability to compromise growth and 
reproduction.  The maximum predicted sediment layer is 0.6 mm and therefore would not cause 
F. fabula to relocate and so tolerance to these levels of siltation is high. Recovery is expected to be 
high.  Based on these assessments it is considered that F. fabula is not sensitive to the level of changes 
in siltation predicted at the site.  
 
M. mirabilis lives infaunally whilst deposit feeding at the surface.  It is able to tolerate a degree of 
siltation; an additional 5 cm of sediment is expected to result in a temporary cessation of feeding 
activity which could lead to growth and reproduction being compromised (ABPmer, 2013).  In 
addition, this species is adapted to live in unstable environments characterised by strong currents and 
sediment mobility (Rayment, 2007).  The gear is predicted to mobilise 0.6 mm of sediment across its 
width, which is well within the tolerance range, and therefore M. mirabilis is expected to have a high 
tolerance to siltation changes of the order expected within the site. 
 
M. mirabilis has the capability to quickly relocate to its preferred depth (Rayment 2007) and given the 
small amount of material expected to be mobilised in this high energy environment, this will be able 
to happen very rapidly, therefore recovery is assessed as high.  Therefore it is considered that 
M. mirabilis is not sensitive to the predicted levels of siltation.  

A.7.3 Removal of non-target species 

The habitat (infralittoral compacted fine muddy sands) is not dependent on the presence of species 
that may be removed by fishing and the species present within the biotope are not considered to be 
habitat–structuring.  This pressure is not considered to alter the physical habitat, therefore it has 
assessed as having a high tolerance and will be not sensitive to the removal of non-target species.  
 
Both F. fabula and M. mirabilis are not dependent on any other species to provide or maintain their 
habitat (ABPmer, 2013).  Given their small size and sediment position of the species it is expected that 
both these species will not be removed in significant numbers.  Therefore, F  fabula and M  mirabilis 
are assessed as having a high tolerance to the removal of non target species. 
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Table 40. Sensitivity table for Fabulina fabula and Magelona mirabilis with venerid bivalves and amphipods in infralittoral compacted fine muddy 
sand (SS.SSa.IMuSa.FfabMag)  

Impact Pathway Gear Elements Feature Tolerance Recoverability Sensitivity 
Abrasion/disturbance of the 
substrate on the surface of the 
seabed 
 
Pressure would be exerted by 
movement of gear components 
over, and penetration into, seabed. 
Magnitude of pressure would 
depend on gear type and 
scale/intensity of activity, substrate 
type and local hydrographic 
conditions 

Ground 
ropeGround 
rope 

Habitat High Very High Not Sensitive 
Considered to have high tolerance 
to surface abrasion and it is 
unlikely to alter the habitat type. In 
addition,  the banks are regularly 
disturbed as they are located in an 
area of high energy at the tidally-
influenced mouth of the Thames 
estuary as described as a dynamic 
structure (Natural England, 2013).  
As described in (Section 3.10) the 
surface sediments of this biotope is 
expected to be disturbed by waves 
or the tide between 60%–70% of 
the time .   

Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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 that 
lower energy environments.   

Infralittoral fine muddy sands have a 
high tolerance to surface abrasion and 
the ability to be able to recover readily, 
therefore this habitat is not sensitive to 
surface abrasion from the sweep and 
ground-floor elements of the gear.  

Fabulina fabula High Very High Not Sensitive 
Fabulina fabula is a burrow 
dwelling bivalve which burrows up 
to a depth of 10cm (Rayment, 
2008). Given that is predominantly 
present at depth within the 
sediment (ABPmer, 2013), tolerance 
to surface abrasion is considered to 
be high.  

It is considered that because this 
species is infaunal and so will not be 
impacted by surface abrasion, there 
is no impact to recover from and so 
recovery is very high.  

Given the position of F. fabula within 
the sediment, tolerance is considered to 
be high, recovery very high and so it is 
assessed that F. fabula is not sensitive 
to surface abrasion.  

Magelona 
mirabilis 

Medium  High Low 
This species is a surface deposit 
feeder (ABPmer, 2013) and 
therefore has little to protect it 
from surface abrasion. It has been 
predicted by ABPmer 2013 that 
surface abrasion would damage or 
potentially kill a small proportion 
of the population (<25%), however 
this species is adapted to live in 
unstable environments 
characterised by strong currents 
and sediment mobility (MarLIN 

Although this species has a medium 
tolerance to surface disturbance, 
populations are able to recover 
quickly (Gittenberger and van Loon, 
2011). As documented in MES Ltd 
(2010), this species has a high 
dispersal potential and evidently 
forms dense communities with a 
relatively rapid growth rate, and 
therefore is assessed as having a 
high recoverability following 
disturbance. 

There is potential for M. mirabilis to be 
impacted due to surface abrasion 
caused by the sweep, however is 
expected that recovery would be high, 
therefore sensitivity is assessed as low.  
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website).  Therefore tolerance is 
assessed as medium. 

Penetration and/or disturbance 
of the substrate below the 
surface of the seabed, including 
abrasion 
 
(<25 mm) shallow disturbance 
 

Skids 
 

Habitat 
 

Medium High Low 
There is the potential for changes 
in the topography of the habitat to 
occur which may cause the 
formation of pits and trenches 
(ABPmer, 2013). However material 
is not removed from or added to 
the environment as a result of otter 
trawling, and as such, the habitat 
will remain intact.  
 
Mobile bedforms of 2.5 cm height 
are expected to be present 0–5% of 
the time, indicating that this 
biotope is in a less disturbed area. 
However, the surface layer of 
sediment is mobile 60–70% of the 
time, therefore any furrows created 
in the habitat are likely to be 
rapidly infilled through natural 
processes.  
 
Infralittoral fine muddy sands are 
considered to have medium 
tolerance to shallow disturbance as 
it is unlikely to alter the habitat 
type. 

This is a dynamic environment and 
so any pits or trenches will be 
readily infilled. (ABPmer, 2013).   
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.  

Infralittoral muddy sands are expected 
to have a low sensitivity to shallow 
disturbance 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.  

High High Not sensitive  
Fabulina fabula Biological traits associated with F. 

fabula such as being buried up to 
10cm within the sediment and so a 
large percentage of F.fabula’s 
habitat will not be impacted by an 
otter door, it has also been 
reported by Gilkinson et al., 1998, 
that due to its small size, F. fabula 
will either be missed by the gear or 
pushed aside by the pressure wave 
caused by passage of gear. 
Therefore tolerance is assessed as 

It is considered that because this 
species is infaunal, living at depths 
of 10cm this species will not be 
impacted by shallow disturbance  to 
2.5cm, there is no impact to recover 
from and so recovery is very high. 
 
 

F. fabula is assessed being not sensitive 
to shallow disturbance to 2.5cm as it 
lives at depths of 10cm within the 
sediment.   
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high.  
Magelona 
mirabilis 

Medium High Low 
M. mirabilis is catergorised as AMBI 
Fisheries Review Group II – Species 
sensitive to fisheries in which the 
bottom is disturbed (Gittenberger 
and van Loon, 2011). In addition, 
Bergman and van Santbrink (2000) 
found that the direct mortality of 
30% of a Magelona spp. following a 
passage of a 12m beam trawl 
(which would penetrate the 
sediment >25mm).   However, this 
species is adapted to live in 
unstable environments 
characterised by strong currents 
and sediment mobility (Rayment, 
2007).  Therefore tolerance is 
expected to be medium. 

Although this species has a low 
tolerance to deep disturbance, 
populations are able to recover 
quickly (Gittenberger and van Loon, 
2011). As documented in MES Ltd 
(2010), this species has a high 
dispersal potential and evidently 
forms dense communities with a 
relatively rapid growth rate, and 
therefore is assessed as having a 
high recoverability following 
disturbance. 

There is potential for M. mirabilis to be 
impacted due to shallow disturbance 
caused by the gear doors, however is 
expected that recovery would be high, 
therefore sensitivity is assessed as low. 

Penetration and/or disturbance 
of the substrate below the 
surface of the seabed, including 
abrasion 
 
Deep disturbance (>25mm) 
 
 
 

Otter doors 
 

Habitat Medium High Low 
There is the potential for changes 
in the topography of the habitat to 
occur which may cause the 
formation of pits and trenches 
(ABPmer, 2013). However material 
is not removed from or added to 
the environment as a result of otter 
trawling, and as such, the habitat 
will remain intact.  
 
Mobile bedforms of 2.5 cm height 
are expected to be present 0–5% of 
the time, indicating that this 
biotope is in a less disturbed area. 
However, the surface layer of 
sediment is mobile 60–70% of the 
time, therefore any furrows created 
in the habitat are likely to be 
rapidly infilled through natural 
processes. 
Infralittoral fine muddy sands are 
considered to have medium 

This is a dynamic environment and 
so any pits or trenches will be 
readily infilled. (ABPmer, 2013).   
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.  

Infralittoral muddy sands are expected 
to have a low sensitivity to deep 
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.  
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tolerance to sub surface abrasion. 
Fabulina fabula High High Not Sensitive 

Biological traits associated with F. 
fabula such as being buried up to 
10cm within the sediment and so a 
large percentage of F.fabula’s 
habitat will not be impacted by an 
otter door, it has also been 
reported by Gilkinson et al., 1998, 
that due to its small size, F. fabula 
will either be missed by the gear or 
pushed aside by the pressure wave 
caused by passage of gear. 
Therefore tolerance is assessed as 
high.  

It is considered that because this 
species is infaunal, living at depths 
of 10cm this species will not be 
impacted by deep abrasion to 
5.5cm, there is no impact to recover 
from and so recovery is very high. 
 

F. fabula is assessed being not sensitive 
to deep disturbance to 5.5cm as it lives 
at depths of 10cm within the sediment.   
 

Magelona 
mirabilis 

Low High Medium 
M. mirabilis is catergorised as AMBI 
Fisheries Review Group II – Species 
sensitive to fisheries in which the 
bottom is disturbed (Gittenberger 
and van Loon, 2011). In addition, 
Bergman and van Santbrink (2000) 
found that the direct mortality of 
30% of a Magelona spp. following a 
passage of a 12m beam trawl 
(which would penetrate the 
sediment >25mm).   However, this 
species is adapted to live in 
unstable environments 
characterised by strong currents 
and sediment mobility (Rayment, 
2007).  Therefore tolerance is 
expected to be low.  

Although this species has a low 
tolerance to deep disturbance, 
populations are able to recover 
quickly (Gittenberger and van Loon, 
2011). As documented in MES Ltd 
(2010), this species has a high 
dispersal potential and evidently 
forms dense communities with a 
relatively rapid growth rate, and 
therefore is assessed as having a 
high recoverability following 
disturbance.  

There is potential for M. mirabilis to be 
impacted due to deep abrasion caused 
by the gear doors, however is expected 
that recovery would be high, therefore 
sensitivity is assessed as medium. 

Removal of non-target species 
 
Pressure may be exerted by by-
catch associated with fishing 
activities. However, vulnerability of 
feature to pressure will need to be 
considered on a case-by-case 
basis. 

N/A Habitat High Very High Not Sensitive 
This pressure is not considered to 
alter the physical habitat, therefore 
high tolerance. 
 

This pressure is not considered to 
alter the physical habitat.  

The habitat is not dependent upon any 
species it is therefore concluded that 
infralittoral muddy sands are not 
sensitive to the removal of non-target 
species.  

Fabulina fabula High Very High Not Sensitive 
This species is not dependent on F. fabula is not reliant on any other High tolerance and very high recovery 
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any other species to provide or 
maintain its habitat (ABPmer, 
2013). Given the small size and 
sediment position of the species it 
is expected that it will not be 
removed in significant numbers. 
Therefore F. fabula is assessed as 
having a high tolerance to the 
removal of non target species.  

species and will not be removed 
itself in sufficient numbers therefore 
recovery is very high    

leads to F. fabula being assessed as not 
sensitive to the removal of non-target 
species. 

Magelona 
mirabilis 

High Very High Not Sensitive 
This species is not dependent on 
any other species to provide or 
maintain its habitat (ABPmer, 
2013). Given its relatively small size 
and sediment position of the 
species it is expected that it will not 
be removed in significant numbers. 
Therefore M. mirabilis is assessed 
as having a high tolerance to the 
removal of non target species. 

M. mirabilis is not reliant on any 
other species and will not be 
removed itself in sufficient numbers 
therefore recovery is very high    

High tolerance and very high recovery 
leads to M. mirabilis being assessed as 
not sensitive to the removal of non-
target species. 

Siltation rate changes , including 
smothering (depth of vertical 
sediment overburden) 
 
May result from sediment 
mobilisation in wake behind gear 
components. The extent of the 
changes would depend on 
intensity/scale, substratum type 
(particle size) and hydrographic 
conditions. 

Average 
equivalent 
sediment layer 
across swept 
area (0.6 mm 
(10% silt 
fraction) 

Habitat High Very High Not Sensitive 
As the gear travels over the sand 
habitat there will be some 
mobilisation of material. As the 
sediment will be from the system 
the sediment character will not 
change and so tolerance is 
assessed as high.  

Given the small amount of mobilised 
sediment predicted from the doors 
and the fact that the material 
originates within the system and so 
recovery will be very rapid 

Given the small amount of mobilised 
sediment predicted from the doors and 
the fact that the material originates 
within the system meaning the 
composition of the sediment will not 
alter it is predicted that infralittoral 
sands are not sensitive to siltation rate 
changes. 

Fabulina fabula High Very High Not Sensitive 
F. fabula prefers sites with some 
sedimentation (ABPmer, 2013), 
There is evidence that smothering 
with 5cm of sediment would  halt 
feeding and respiration and the 
species would have to relocate to a 
preferred depth (Rayment, 2008). F. 
fabula is capable of burrowing so 
this would not cause  mortality. 
However this extra energy 
expenditure would have the ability 
to compromise growth and 

Although this species does prefer to 
live in areas with some 
sedimentation (ABPmer, 2013) it 
does not readily recover from strong 
fluctuations in sedimentations 
(Gittenberger and van Loon, 2011).  
The species would have to relocate 
which would have potential negative 
effects on growth and reproduction. 
However, because a maximum of 
3.3mm of material is expected to 
mobilised from the gear doors, 

Margate and Long Sands is categorised 
as a high energy environment, this 
coupled with the small amount of 
material expected to become mobilised 
as the result of the otter trawl doors 
means that tolerance is assessed as 
high and recovery very high, therefore 
it is assessed that F. fabula is not 
sensitive to siltation or smothering.  
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reproduction.  The maximum 
predicted sediment layer is 3.3mm 
and therefore would not cause  F. 
fabula to relocate and so tolerance 
is considered to be high.  

recovery is expected to be very high.  
 

Magelona 
mirabilis 

High High Not Sensitive 
M. mirabilis lives infaunally whilst 
deposit feeding at the surface. It is 
able to tolerate a degree of 
siltation, an additional 5cm of 
sediment is expected to result in a 
temporary cessation of feeding 
activity which could lead to growth 
and reproduction being 
compromised (ABPmer, 2013).  In 
addition, this species is adapted to 
live in unstable environments 
characterised by strong currents 
and sediment mobility (Rayment, 
2007).  Otter doors are predicted to 
mobilise 3.3mm of sediment and 
so, this is well within the tolerance 
range, and therefore M. mirabilis is 
expected to have a high tolerance 
to siltation changes.  

M. mirabilis has the capability to 
quickly relocate to its preferred 
depth (Rayment 2007) and given the 
small amount of material expected 
to be mobilised in this high energy 
environment, this will be able to 
happen very rapidly, therefore 
recovery is assessed as high.  

Margate and Long Sands SCI is 
categorised as a high energy 
environment, this coupled with the 
small amount of material expected to 
become mobilised as the result of the 
otter trawl doors and the ability of M. 
mirabilis to rapidly relocate means that 
tolerance is assessed as high and 
recovery very high, therefore it is 
assessed that M. mirabilis is not 
sensitive to siltation or smothering. 
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A.8 Circalittoral fine sand (SS.SSaCFiSa) 

This habitat is made up of fine clean sands in tide swept areas.  Within the Margate and Long Sands 
SCI it is primarily located on the north-west and south-east edges of the site.  

A.8.1 Physical Abrasion 

Surface abrasion 
Based on the penetration depth model (section 3.9) surface abrasion is expected to be caused by the 
ground gear and sweeps (for single rigs) or skids (for triple rigs). As described in Table 40 circalittoral 
fine sand habitat is considered to have a high tolerance to surface abrasion and it is unlikely to alter 
the habitat type.  In addition, the biotope is regularly disturbed as it is located in an area of high 
energy at the tidally-influenced mouth of the Thames estuary which is described as a dynamic 
structure (Natural England, 2013). As described in Section 3.10 (and in more detail in Appendix G of 
ABPmer & Ichthys Marine, 2015) using the modelled data for the grain size of 125 μm,  the surface 
sediments where this habitat is present is disturbed by waves or currents between 60%–70% of the 
time.  
 
Shallow and Deep Disturbance 
Shallow disturbance occurs because the ground gear of the single and triple rigs are expected to 
penetrate the infralittoral sand 0.2cm and the skid on the triple rig are expected to penetrate 0.6 cm 
as described in section 3.9. Whereas deep disturbance occurs because the doors of both single and 
triple rigs are expected to penetrate the infralittoral sand to 4 cm as described in Appendix B, ABPmer 
& Ichthys Marine, 2015.  There is potential for changes in the topography of the habitat to occur 
which may cause the formation of pits and trenches (ABPmer, 2013).  However material is not 
removed from or added to the environment as a result of otter trawling, and as such, the habitat will 
remain intact.  The site is also regularly disturbed and so has a level of tolerance to disturbance.  As 
described 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) 60%–70% of the time, with active ripple 
bedforms (2.5 cm) present 0%–30% 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 beam 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.  Based on this it is assessed that circalittoral fine sand has a medium tolerance to deep 
disturbance as there is potential for some of the habitat to be changed.  
 
Collie et al. (2000) reported that sandy sediment communities generally recover from physical 
disturbance from towed benthic fishing gear within 100 days, i.e. within 4 months. This suggests that 
the habitat can withstand 2–3 fishing events per year without markedly changing the community 
structure and composition.  Again, the recovery time depends on the site characteristics with sandy 
sediment and high energy environments are likely to recover at a faster rate (Dignan et al., 2014) 
(Table 40). Therefore it is assessed that circalittoral fine sands have a high to very high recovery. Based 
on this it is concluded that this biotope has a low sensitivity to deep disturbance.  

A.8.2 Siltation  

Changes in siltation rate may result from the resettlement of sediment mobilised in the wake of the 
gear.  The amount of sediment expected to be mobilised by the gear has been modelled and the 
results are presented in section 3.9.  The single rig otter trawl mobilises more sediment than the triple 
rig, due to the faster speed it is towed at.  Modelling shows it will mobilise a sediment layer equivalent 
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to a depth of 0.6 mm across the swept area (assuming that this biotope has a 10% silt fraction).  Triple 
rigs travelling at 1.5 knots are expected to mobilise a smaller quantity of sediment due to the slower 
towing speed, equivalent to a layer 0.5 mm deep across the swept area.  The sediment will disperse 
and resettle over a wider area, resulting in a sediment overburden of less than 0.5–0.6 mm depth. 
 
Circalittoral fine sands are expected to have a high tolerance to this impact.  This is because only very 
thin layers are predicted to be mobilised, and any material that is mobilised will be from within the 
system and the site.  As such, there is no potential for the gross sediment composition to change.  The 
sediments within the site are regularly mobilised due to the strong tidal currents at the site; the 
amount of material expected to be mobilised is very small and within the limits of natural disturbance.  
Therefore the recovery is assessed as very high.  Based on these assessments it is concluded that 
circalittoral fine sand is not sensitive to the levels of siltation expected at the site.  

A.8.3 Removal of non-target species 

The habitat (circalittoral fine sand) is not dependent on the presence of species that may be removed 
by fishing and the species present within the biotope are not considered to be habitat–structuring.  
This pressure is not considered to alter the physical habitat, therefore it has assessed as having a high 
tolerance and will be not sensitive to the removal of non-target species.  
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Table 41. Sensitivity table for circalittoral fine sand (SS.SSA.CFiSa)   

Impact Pathway Gear 
Elements 

Feature Tolerance Recoverability Sensitivity 

Abrasion/disturbance of the 
substrate on the surface of the 
seabed 
 
Surface abrasion 

Ground rope Circalittora
l fine sand 

High Very High Not Sensitive 
Considered to have high tolerance to surface 
abrasion and it is unlikely to alter the habitat 
type. In addition, the biotope is regularly 
disturbed as they are located in an area of 
high energy at the tidally-influenced mouth 
of the Thames estuary as described as a 
dynamic structure (Natural England, 2013). 
As described in Section 3.10 (and in more 
detail in Appendix G of ABPmer & Ichthys 
Marine, 2015) the area where this habitat is 
present is disturbed by waves or currents 
approximately more than 60%–70% of the 
time.  

Studies by Collie et al., (2000) 
and Constantino et al., (2009) 
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 that 
lower energy environments.   

Circalittoral sands have a high tolerance 
to surface abrasion and the ability to be 
able to recover readily, therefore this 
habitat is not sensitive to surface 
abrasion from the sweep and ground-
floor elements of the gear.  

Penetration and/or disturbance of 
the substrate below the surface of 
the seabed, including abrasion 
 
Shallow disturbance (<25mm) 

Skids 
 

Circalittora
l fine sand 

Medium High - Very High Low 
There is the potential for changes in the 
topography of the habitat to occur which 
may cause the formation of pits and trenches 
(ABPmer, 2013).  However material is not 
removed from or added to the environment 
as a result of otter trawling, and as such, the 
habitat will remain intact.  
 
In addition, the banks are regularly disturbed 
as they are located in an area of high energy 
at the tidally-influenced mouth of the 
Thames estuary as described as a dynamic 
structure (Natural England, 2013) and so the 
sand banks are regularly exposed to sub-
surface disturbance.  As described in Section 
3.10 (and in more detail in Appendix G of 
ABPmer & Ichthys Marine, 2015) using the 
modelled data for the grain size of 125 μm, 
the surface sediments where this habitat is 
present is disturbed by waves or currents 
between 60%–70% of the time, and mobile 
bedforms of 2.5 cm height are present 0–

This is a dynamic environment 
and so any pits or trenches will 
be readily infilled.  
 
Studies by Collie et al., (2000) 
and Constantino et al., (2009) 
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.   

Circalittoral sands are expected to have 
a low sensitivity to shallow disturbance 
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.  
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Impact Pathway Gear 
Elements 

Feature Tolerance Recoverability Sensitivity 

30% of the time. 
 
Circalittoral sands are considered to have 
medium tolerance to shallow disturbance. 

Penetration and/or disturbance of 
the substrate below the surface of 
the seabed, including abrasion 
 
Deep disturbance (>25mm) 

Otter doors 
 

Circalittora
l fine sand 

Medium High - Very High Low 
There is the potential for changes in the 
topography of the habitat to occur which 
may cause the formation of pits and trenches 
(ABPmer, 2013).  However material is not 
removed from or added to the environment 
as a result of otter trawling, and as such, the 
habitat will remain intact.  
 
In addition, the banks are regularly disturbed 
as they are located in an area of high energy 
at the tidally-influenced mouth of the 
Thames estuary as described as a dynamic 
structure (Natural England, 2013) and so the 
sand banks are regularly exposed to 
disturbance.  Using the modelled data for the 
grain size of 125 μm, the surface sediments 
where this habitat is present is disturbed by 
waves or currents between 60%–70% of the 
time, and mobile bedforms of 2.5 cm height 
are present 0–30% of the time 
 
Circalittoral sands are considered to have 
medium tolerance to sub surface abrasion as 
some of the habitat may be altered.  

This is a dynamic environment 
and so any pits or trenches will 
be readily infilled.  
 
Studies by Collie et al., (2000) 
and Constantino et al., (2009) 
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.   

Circalittoral sands are expected to have 
a low sensitivity to deep 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.  

Removal of non-target species 
 
Pressure may be exerted by by-catch 
associated with fishing activities. 
However, vulnerability of feature to 
pressure will need to be considered 
on a case-by-case basis. 

n/a Circalittora
l fine sand 

High Very High Not Sensitive 
This pressure is not considered to alter the 
physical habitat, therefore high tolerance. 

This pressure is not considered 
to alter the physical habitat.  

The habitat is not dependent upon any 
species it is therefore concluded that 
infralittoral sands are not sensitive to 
the removal of non-target species.  

Siltation rate changes , including 
smothering (depth of vertical 
sediment overburden) 
 

Average 
equivalent 
sediment 
layer across 

Circalittora
l fine sand 

High High Not Sensitive 
As the gear travels over the sand habitat 
there will be some mobilisation of material. 
As the sediment will be from the system the 

Given the small amount of 
mobilised sediment predicted 
from the doors and the fact 

Given the small amount of mobilised 
sediment predicted from the doors and 
the fact that the material originates 
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Impact Pathway Gear 
Elements 

Feature Tolerance Recoverability Sensitivity 

May result from sediment 
mobilisation in wake behind gear 
components. The extent of the 
changes would depend on 
intensity/scale, substratum type 
(particle size) and hydrographic 
conditions. 

swept area 
(0.6 mm (10% 
silt fraction) 

sediment character will not change and so 
tolerance is assessed as high. 

that the material originates 
within the system and so 
recovery will be very rapid 

within the system meaning the 
composition of the sediment will not 
alter it is predicted that infralittoral 
sands are not sensitive to siltation rate 
changes. 
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A.9 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, characterised by bivalves Abra alba and Nucula nitidosa (Budd, 2006).  These are small bivalves 
which are able to burrow.  This biotope is located in isolated patches on the eastern edge of the 
Margate and Long Sands SCI. 

A.9.1 Physical Abrasion 

Surface abrasion 
Based on the penetration depth model (section 3.9), surface abrasion is expected to be caused by the 
ground gear and sweeps (for single rigs) or skids (for triple rigs).  As described in Table 41, circalittoral 
muddy sand or slightly mixed sediment habitat is expected to have a high tolerance to surface 
abrasion as no material will be added or removed to the system and so the sediment composition will 
not change.  As described in Section 3.10 (and in more detail in Appendix G of ABPmer & Ichthys 
Marine, 2015) using the modelled data for grain size of 250 μm  the surface sediments where this 
habitat is present is disturbed by waves or currents 50–70% of the time.  As the tolerance is high, for 
all levels of recoverability, the assessment is that circalittoral muddy sand or slightly mixed sediment is 
not sensitive to surface abrasion.  
 
A. alba is a shallow-burrowing bivalve (ABPmer, 2013) and therefore not at the surface. As such, 
toelrence is assessed as high, recovery is high and therefore, sensitivity is assessed as high.  N. nitidosa 
is a small bivalve living within the sediment.  It is a selective deposit feeder which has the ability to 
burrow.  Therefore, it is expected that this species lives within the top few centimetres of the sediment 
(Appendix E, ABPmer & Ichthys Marine, 2015).  It also has a thick hard shell (Rumohr & Krost, 1991). 
Bergman and van Santbrink (2000) reported 4% of a population was subject to direct mortality 
following a single passage of a 12 m beam trawl in silty sediments.  This gear would have gone deeper 
into the sediment than just the surface and so would have a greater effect on direct mortality than the 
otter trawls in use in the site.  In addition, N. nitidosa are known to inhabit unstable substrates, and in 
these conditions, populations can reach high densities (Creutzberg, 1986).  Based on this evidence, it is 
expected that N. nitidosa would have a high tolerance to surface abrasion.  It is understood that 
N. nitidosa has a rapid recovery response (within 6 months) if the population is reduced (ABPmer, 
2013) and therefore recovery is assessed as very high. Therefore it is assessed that N. nitidosa is not 
sensitive to surface abrasion.  
 
Shallow and Deep Disturbance 
Shallow disturbance occurs because the ground gear of the single and triple rigs are expected to 
penetrate the infralittoral sand 0.2cm and the skid on the triple rig are expected to penetrate 0.6 mm 
as described in section 3.9. Whereas deep disturbance occurs because the doors of both single and 
triple rigs are expected to penetrate the circalittoral muddy sand or slightly mixed sediment to 5.44cm 
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 trenches (ABPmer, 2013).  However material is not 
removed from or added to the environment as a result of otter trawling, which is unlikely to alter the 
habitat type, and as such, the habitat will remain intact.  In addition, the site is regularly disturbed as it 
is located in an area of high energy at the tidally-influenced mouth of the Thames estuary, described 
as a dynamic structure (Natural England, 2013), therefore the sand banks are regularly exposed to 
sub-surface disturbance. As described 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) 50%–70% of the 
time, and the formation of active ripple bedforms (2.5 cm height) is expected 40%–60% of the time.  
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However, the location of this biotope is slightly sheltered (JNCC, 2015) and therefore the circalittoral 
muddy sand or slightly mixed sediment habitat is considered to have a medium tolerance to deep 
disturbance. 
 
Recovery is assessed as high as any pits or trenches from will be infilled.  Studies by Collie et al. (2000) 
and Constantino et al. (2009) 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 this 
evidence, it is assessed that the circalittoral muddy sand or slightly mixed sediment habitat has a low 
sensitivity to deep disturbance.  
 
A.alba has the ability to suspension and deposit feed (Budd, 2007).  Despite the hard shell, it is very 
fragile (Tebble, 1976) and as such there is the potential that shallow and deep disturbance may 
damage and kill a proportion of the population.  It is however also able to migrate within the 
sediment and therefore is able to re-burrow following shallow disturbance from fishing (Appendix E, 
ABPmer & Ichthys Marine, 2015)). As described in ABPmer (2013), a study on Donax vittatus (a similar 
species to A. alba) by Bergman and van Santbrink (2000), found that following a single pass from a 
4 m beam trawl in a sandy area, direct mortality was 10%. Based on this, it is assumed that mortality 
would be <25% of the affected population.  Given that this species is a shallow burrower with a fragile 
shell, tolerance is expected to be medium to both shallow and deep disturbance.  
 
A. alba is able to recolonise rapidly, particularly on 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 for an otter trawl door 
(impact width 0.9–1.0 m).  Therefore recovery is expected to be very high.  Based on these 
assessments it is concluded that A. alba has a low sensitivity to shallow and deep disturbance.  
 
Regardless of the thick shell, N. nitidosa has the potential to be damaged by the otter doors (Rumohr 
& Krost, 1991).  However, in areas of high population density is unlikely that trawling would remove 
the whole population as shown by Bergman and van Santbrink (2000), which reported direct mortality 
of 4% of the population following a single passage of a 12 m beam trawl (ABPmer, 2013).  Therefore, it 
is assessed that N. nitidosa will have a medium tolerance to deep abrasion. 
 
Populations of N. nitidosa are able to recover quickly (Gittenberger & van Loon, 2011) within 2 years 
and so have a high recovery.  A study by Bergman and van Santbrink (2000) considering the effects 
beam trawling on N. nitidosa found that after trawling, abundances were higher in the samples, 
suggesting that more of the population had become in reach of the sampling gear (ABPmer, 2013).  
Therefore it is concluded that N. nitidosa has a medium tolerance and high recovery and so a low 
sensitivity to deep disturbance.  

A.9.2 Siltation  

Changes in siltation rate may result from the resettlement of sediment mobilised in the wake of the 
gear.  The amount of sediment expected to be mobilised by the gear has been modelled and the 
results are presented in section 3.9.  The single rig otter trawl mobilises more sediment than the triple 
rig, due to the faster speed it is towed at.  Modelling shows it will mobilise sediment equivalent to a 
layer of  0.6 mm depth across the swept area (based on a silt fraction of 10%).  Triple rigs travelling at 
1.5 knots are expected to mobilise less sediment due to the slower towing speeds.  
 
Circalittoral muddy sand or slightly mixed sediment is expected to have a high tolerance to this 
impact.  This is because the material mobilised will be from within the system and the site.  As such, 
there is no potential for the sediment composition to change.  In addition, the amount of material 
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expected to be mobilised is very small and within the limits of natural disturbance.  Therefore recovery 
is assessed as being very high.  Based on these assessments it is concluded that circalittoral muddy 
sand or slightly mixed sediment habitat is not sensitive to the levels of siltation expected at the site.  
 
A. alba is a shallow-burrowing bivalve (ABPmer, 2013) and has the ability to suspension and deposit 
feed (Budd, 2007). Its siphon must be able to access the sediment surface.  A rapid smothering of 
5 cm of sediment would have the potential to temporally affect its feeding and respiration ability 
(Schafer, 1972, cited in Budd, 2008 and ABPmer, 2013).  However, this species is able to move and 
relocate to its preferred depths and is capable of migrating upwards through the sediment.  It is not 
expected that 5 cm of siltation/smothering will occur at the site as a result of the otter trawling; rather 
it is expected to be less than 0.6 mm (section 3.9).  A. alba is able readily tolerate this small amount of 
material and so is considered to have a high tolerance to this pressure. 
 
Recovery is assessed as very high as A. alba is able to migrate and move within the sediment and so is 
expected to be able to move to a sufficient depth following a trawl event and increased levels of 
siltation. Therefore it is assessed as having a very high recovery of siltation/smothering caused as a 
result of the otter trawl doors.  Based on these assessments it is concluded that A. alba is not sensitive 
to the levels of siltation expected at the site.  
 
N. nitidosa has been categorised through expert judgement as AMBI sedimentation review Group IV – 
‘Second order opportunistic species insensitive to higher amounts of sedimentation’ (ABPmer, 2013).  
There is potential that any additional material would prevent the species from feeding and respiring. 
However given the AMBI judgement and the small amount of material mobilised by the gear, 
tolerance is expected to be high.  It has been reported by Gittenberger and van Loon (2011) that 
following a sedimentation event, N. nitidosa population size actually increases.  This evidence together 
with the fact that very little material is expected to be mobilised by the otter doors, recovery is 
expected to be very high and as such, it is concluded that N. nitidosa is not sensitive to the level of 
siltation expected at the site.  

A.9.3 Removal of non-target species 

The habitat (circalittoral muddy sand or slightly mixed sediment) is not dependent on the presence of 
species that may be removed by fishing and the species present within the biotope are not considered 
to be habitat–structuring.  This pressure is not considered to alter the physical habitat, therefore it has 
assessed as having a high tolerance and will be not sensitive to the removal of non-target species.  
 
Both A. alba and N. nitidosa do not rely on other species to provide or maintain their habitat, and 
therefore will not be affected by the removal of other species (ABPmer, 2013).  Given the small size of 
both species, neither will be removed at significant levels to affect the population. Therefore, tolerance 
to the removal of non-target species is expected to be high.  Given the lack of impact, recovery is 
expected to be very high and so it is concluded that these species are not sensitive to the removal of 
non-target species.  
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Table 42. Sensitivity table for Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment (SS.SSa.CMuSa.AalbNuc) 

Impact Pathway Gear 
Elements 

Feature Tolerance Recoverability Sensitivity 

Abrasion/disturbance of the 
substrate on the surface of the 
seabed 
 
Surface abrasion 

Ground rope Habitat High Very High Not Sensitive 
Considered to have high tolerance to surface 
abrasion and it is unlikely to alter the habitat 
type. This is because no material is being 
removed or added to the habitat. In addition, 
the area is described as a dynamic 
environment and so the banks are regularly 
disturbed at the tidally-influenced mouth of 
the Thames estuary (Natural England, 2013). As 
described in Section 3.10 (and in more detail in 
Appendix G of ABPmer & Ichthys Marine, 2015) 
the area where this habitat is present is 
disturbed by waves or currents 50%–70% of 
the time. 

Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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 that lower energy 
environments.   

Circalittoral muddy sand or 
slightly mixed sediment have a 
high tolerance to surface 
abrasion and the ability to be 
able to recover readily, 
therefore this habitat is not 
sensitive to surface abrasion 
from the sweep and ground-
floor elements of the gear.  

Abra alba High Very High Not Sensitive 
A.alba is a shallow burrowing bivalve (ABPmer, 
2013) and has the ability to suspension and 
deposit feed (Budd, 2007). Therefore it is not 
present at the surface and so is not at risk of 
impacts from surface abrasion.  

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 an otter trawl. 
Therefore recovery is expected to be 
very high.   

A.alba has a high tolerance to 
surface abrasion given its 
position within the sediment 
and ability to burrow as well as 
the fragility of its shell and so 
there is some potential for this 
species to be damaged. 
However it has a very high 
recovery as it is able to 
recolonise areas rapidly, 
therefore, A.alba is not 
sensitive to surface abrasion.  

Nucula 
nitidosa 

High Very High Not Sensitive 
N. nitidosa is small bivalve living within the 
sediment. It is a selective deposit feeder which 
has the capability to burrow. Therefore it is 
expected that this species lives within the top 
few centimetres of the sediment ( Appendix E, 
ABPmer & Ichthys Marine, 2015). It also has a 
thick hard shell (Rumohr and Krost, 1991). 
Bergman and van Santbrink (2000) reported 
4% of a population was subject to direct 

It is understood that N. nitidosa has a 
rapid recovery response if the 
population is reduced (ABPmer, 2013). 
However, if the population is removed 
completely, recolonisation takes a long 
time (ABPmer, 2013).  Therefore given 
high tolerance of N. nitidosa  to 
surface abrasion, it is expected that 
recovery will be very high.  

N. nitidosa has a high tolerance 
to surface abrasion  and a very 
high recovery, therefore it is 
assessed that it is not sensitive 
to surface abrasion.  
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mortality following a single passage of a 12m 
beam trawl in silty sediments. This gear would 
have gone deeper than just the surface and so 
would have a higher greater effect on direct 
mortality.  In addition, N. nitidosa are known to 
inhabit unstable substrates, in these conditions, 
populations can reach high densities 
(Creutzberg, 1986). Based on these 
assumptions, it is expected that N. nitidosa 
would have a high tolerance to surface 
abrasion.  

Penetration and/or disturbance of 
the substrate below the surface of 
the seabed, including abrasion 
 
(<25 mm) shallow disturbance 
 
 
 
 

Skids 
 

Habitat Medium High Low 
There is the potential for changes in the 
topography of the habitat to occur which may 
cause the formation of pits and trenches 
(ABPmer, 2013). However material is not 
removed from or added to the environment as 
a result of otter trawling, and as such, the 
habitat will remain intact.  
 
In addition, the site is regularly disturbed as it 
is located in an area of high energy at the 
tidally-influenced mouth of the Thames estuary 
as described as a dynamic structure (Natural 
England, 2013) and so the sand banks are 
regularly exposed to sub-surface disturbance.   
The top sediment layer is mobilised by natural 
processes (currents) 50%–70% of the time, and 
mobile bedforms are expected to be present 
40–60% of the time (2.5 cm height).  However, 
the location of this biotope is slightly sheltered 
(JNCC, 2015) and so, circalittoral muddy sand 
or slightly mixed sediment are considered to 
have medium tolerance to shallow disturbance 
as it is unlikely to alter the habitat type.  

This is a dynamic environment and so 
any pits or trenches will be readily 
infilled. (ABPmer, 2013).   
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Circalittoral muddy sand or 
slightly mixed sediment are 
expected to have a low 
sensitivity to shallow 
disturbance 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.  

Abra alba Medium High Low 
As described in ABPmer 2013, a study on a 
similar species, Donax vittatus¸by Bergman and 
van Santbrink, (2000), found that following a 
single pass from a 4m beam trawl in a sandy 
area, direct mortality was 10%. Given that 
beam trawls are likely to penetrate shallower 

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 

A.alba has a medium tolerance 
to shallow disturbance given its 
position within the sediment 
and ability to burrow as well as 
the fragility of its shell and so 
there is some potential for this 
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that the otter doors it can be assumed that 
mortality would be <25% of population. Given 
that this species is a shallow burrower with a 
fragile shell, tolerance is expected to be 
medium.  
 
Despite the hard shell, it is very fragile (Tebble, 
1976) and as such there is the potential that 
surface 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 medium sensitivity to shallow disturbance.  

footprint of the impact is small 
(ABPmer, 2013) such as an otter trawl. 
Therefore recovery is expected to be 
very high.   

species to be damaged. 
However it has a very high 
recovery as it is able to 
recolonise areas rapidly, 
therefore, A.alba has a low 
sensitivity to shallow 
disturbance.  

Nucula 
nitidosa 

Medium High Low 
Regardless of the thick shell N. nitidosa is likely 
to potentially damaged by the otter doors 
(Rumohr and Krost, 1991).  However, in areas 
of high population density is unlikely that 
trawling would remove the whole population 
as shown by Bergman and van Santbrink 
(2000) which 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 deep abrasion.  

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).  

Based in evidence provided 
within the literature, N. nitidosa 
is expected to have a medium 
tolerance and high recovery to 
deep abrasion, therefore 
sensitivity is assessed as low.  
 

Penetration and/or disturbance of 
the substrate below the surface of 
the seabed, including abrasion 
 
Deep disturbance (>25mm) 

Otter doors 
 

Habitat Medium High Low 
There is the potential for changes in the 
topography of the habitat to occur which may 
cause the formation of pits and trenches 
(ABPmer, 2013). However material is not 
removed from or added to the environment as 
a result of otter trawling, and as such, the 
habitat will remain intact.  
 
In addition, the site is regularly disturbed as it 
is located in an area of high energy at the 
tidally-influenced mouth of the Thames estuary 
as described as a dynamic structure (Natural 
England, 2013) and so the sand banks are 
regularly exposed to sub-surface disturbance.  

This is a dynamic environment and so 
any pits or trenches will be readily 
infilled. (ABPmer, 2013).   
 
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Circalittoral muddy sand or 
slightly mixed sediment are 
expected to have a low 
sensitivity to deep 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.  

ABPmer, November 2015, RR.2551C 

 | 166 



Supporting Risk-Based Fisheries Assessments for MPAs  
  National Federation of Fishermen’s Organisations 

The top sediment layer is mobilised by natural 
processes (currents) 50%–70% of the time, and 
mobile bedforms are expected to be present 
40–60% of the time (2.5 cm height).  However, 
the location of this biotope is slightly sheltered 
(JNCC, 2015) and so, circalittoral muddy sand 
or slightly mixed sediment are considered to 
have medium tolerance to sub surface abrasion 
as it is unlikely to alter the habitat type.  

Abra alba Medium High Low 
As described in ABPmer 2013, a study on a 
similar species, Donax vittatus¸by Bergman and 
van Santbrink, (2000), found that following a 
single pass from a 4m beam trawl in a sandy 
area, direct mortality was 10%. Given that 
beam trawls are likely to penetrate shallower 
that the otter doors it can be assumed that 
mortality would be <25% of population. Given 
that this species is a shallow burrower with a 
fragile shell, tolerance is expected to be 
medium.  
 
Despite the hard shell, it is very fragile (Tebble, 
1976) and as such there is the potential that 
surface 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 medium sensitivity to surface abrasion. 

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 an otter trawl. 
Therefore recovery is expected to be 
high.   

A.alba has a medium tolerance 
to surface abrasion given its 
position within the sediment 
and ability to burrow as well as 
the fragility of its shell and so 
there is some potential for this 
species to be damaged. 
However it has a very high 
recovery as it is able to 
recolonise areas rapidly, 
therefore, A.alba has a low 
sensitivity to surface abrasion.  

Nucula 
nitidosa 

Medium High Low 
Regardless of the thick shell N. nitidosa is likely 
to potentially damaged by the otter doors 
(Rumohr and Krost, 1991).  However, in areas 
of high population density is unlikely that 
trawling would remove the whole population 
as shown by Bergman and van Santbrink 
(2000) which 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 

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).  

Based in evidence provided 
within the literature, N. nitidosa 
is expected to have a medium 
tolerance and high recovery to 
deep abrasion, therefore 
sensitivity is assessed as low.  
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tolerance to deep abrasion.  
Removal of non-target species 
 
Pressure may be exerted by by-catch 
associated with fishing activities. 
However, vulnerability of feature to 
pressure will need to be considered 
on a case-by-case basis. 

N/A Habitat High Very High Not Sensitive 
This pressure is not considered to alter the 
physical habitat, therefore high tolerance. 

This pressure is not considered to alter 
the physical habitat.  

The habitat is not dependent 
upon any species it is therefore 
concluded that  circalittoral 
muddy sand or slightly mixed 
sediments are not sensitive to 
the removal of non-target 
species.  

Abra alba High Very High Not Sensitive 
A. alba does not rely on other species to 
provide or maintain its habitat so will not be 
affected by the removal of other species 
(ABPmer, 2013). Given the small size of the 
species, it will not be removed at significant 
levels to affect the population therefore, 
tolerance to the removal of non-target species 
is expected to be high. 
 
 
 
 

A.alba is not reliant on any other 
species and will not be removed itself 
in sufficient numbers therefore 
recovery is very high    

High tolerance and very high 
recovery leads to  A.alba being 
assessed as not sensitive to the 
removal of non-target species. 

Nucula 
nitidosa 

High Very High Not Sensitive 
N. nitidosa does not rely on other species to 
provide or maintain its habitat so will not be 
affected by the removal of other species 
(ABPmer, 2013). Given the small size of the 
species, it will not be removed at significant 
levels to affect the population therefore, 
tolerance to the removal of non-target species 
is expected to be high. 

N. nitidosa is not reliant on any other 
species and will not be removed itself 
in sufficient numbers therefore 
recovery is very high. 

High tolerance and very high 
recovery leads to N. nitidosa 
being assessed as not sensitive 
to the removal of non-target 
species. 

Siltation rate changes , including 
smothering (depth of vertical 
sediment overburden) 
 
May result from sediment 
mobilisation in wake behind gear 
components. The extent of the 
changes would depend on 
intensity/scale, substratum type 
(particle size) and hydrographic 

Average 
equivalent 
sediment 
layer across 
swept area 
(0.4 mm (5% 
silt fraction) 

Habitat High Very High Not Sensitive 
As the gear travels over the sand habitat there 
will be some mobilisation of material. As the 
sediment will be from the system the sediment 
character will not change and so tolerance is 
assessed as high.  

Given the small amount of mobilised 
sediment predicted from the doors 
and the fact that the material 
originates within the system and so 
recovery will be very rapid 

Given the small amount of 
mobilised sediment predicted 
from the doors and the fact 
that the material originates 
within the system meaning the 
composition of the sediment 
will not alter it is predicted that 
infralittoral sands are not 
sensitive to siltation rate 
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conditions. changes. 
Abra alba High Very High Not Sensitive 

A.alba is a shallow burrowing bivalve (ABPmer, 
2013) and has the ability to suspension and 
deposit feed (Budd, 2007) as such, its siphon 
must be able to access the sediment surface. A 
rapid smothering of 5cm of sediment would 
have the potential to temporally affect its 
feeding and respiration ability (Schafer, 1972, 
cited in Budd 2008 and ABPmer 2013). 
However, this species is able to move and 
relocate to its preferred depths and is capable 
of migrating upwards through the sediment. It 
is not expected that 5cm of 
siltation/smothering will occur at the site as a 
result of the otter doors, rather 3.3mm ( 
Appendix B, ABPmer & Ichthys Marine, 2015). 
A. alba is able readily tolerate this small 
amount of material and so is considered to 
have a high tolerance to this pressure.  
 
 

A.alba is able to migrate and move 
within the sediment and so is expected 
to have a very high recovery of 
siltation/smothering caused as a result 
of the otter trawl doors.  

Margate and Long Sands SCI is 
categorised as a high energy 
environment, this coupled with 
the small amount of material 
expected to become mobilised 
as the result of the otter trawl 
doors and the ability of A. alba 
to rapidly move through the 
sediment means that tolerance 
is assessed as high and 
recovery very high, therefore it 
is assessed that A. alba is not 
sensitive to siltation or 
smothering. 

Nucula 
nitidosa 

High Very High Not Sensitive 
N. nitidosa has been categorised through 
expert judgement as AMBI sedimentation 
review Group IV – Second order opportunistic 
species insensitive to higher amounts of 
sedimentation (ABPmer, 2013). There is 
potential that any additional material would 
prevent the species from feeding and respiring. 
However given the AMBI judgement and the 
small amount of material mobilised by the 
door, tolerance is expected to be high. 

It has been reported by Gittenberger 
and van Loon (2011) that following a 
sedimentation event N. nitidosa 
population size actually increases. This 
evidence together with the fact that 
very little material is expected to be 
mobilised by the otter doors, recovery 
is expected to be very high.  

Margate and Long Sands SCI is 
categorised as a high energy 
environment, this coupled with 
the small amount of material 
expected to become mobilised 
as the result of the otter trawl 
doors and  N. nitidosas’ ability 
to tolerate and recover from 
siltation leads to the 
assessment that  N. nitidosa is 
not sensitive to siltation or 
smothering.  
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A.10 Polychaete worm reefs on subtidal sediment 
(SS.SBR.PoR) 

This biotope is typically found on mixed sediments in a range of hydrodynamic conditions.  It is 
possible that a number of polychaete worms present within this biotope, the most abundant 
(according to JNCC, 2015) are the tube-buliding Sabellaria spinulosa, Sabellaria alveolata and the 
deposit feeding Mediomastus fragilis.  

A.10.1 Physical Abrasion 

It is not apparent from the biotope information provided by Natural England what sediment type is 
present within this biotope.  Given the tube-building species present, for this assessment it has been 
assumed that the sediment is coarse as these species build their tubes from the coarse sand and shell 
fragments present within their surrounding environment.  
 
Surface abrasion  
Based on the penetration depth model (section 3.9), surface abrasion is expected to be caused by the 
sweeps for single rigs. As described in Table 42, this habitat type (coarser suntidal sediments) is 
considered to have a high tolerance to surface abrasion as it is unlikely to alter the habitat type.  In 
addition, the banks are regularly disturbed as they are located in an area of high energy at the tidally-
influenced mouth of the Thames estuary as described as a dynamic structure (Natural England, 2013).  
As described in Section 3.10 (and in more detail in Appendix G of ABPmer & Ichthys Marine, 2015) 
using modelled data for the 250 μm grain size, the surface sediments where this habitat is present is 
disturbed by waves or currents approximately 60% of the time. Studies show that habitats in a high 
energy area 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 this evidence, it is 
assessed that subtidal sediments are not sensitive to surface disturbance.  
 
Sabellaria have been assessed as having a medium tolerance and high recovery to physical abrasion.  
A study described in ABPmer, 2013, exposed r S. alveolata to a 3 m trawl with ten rollers. No signs of 
reef structure being destroyed were recorded. . Any impressions left where there was direct contact 
with the gear were gone four to five days after the exposure event (ABPmer, 2013). It is noted by the 
authors that this study only considers the effects of a single trawl event.  In addition, an expert 
workshop assessing the sensitivity of marine features to support MCZ planning assessed S. aveolata to 
have a high tolerance and high recovery to surface abrasion (Tillin et al., 2010). This is because it has a 
rapid growth rate (ABPmer, 2013) and reefs are dynamic and capable of repairing and rebuilding 
tubes following damage (ABPmer, 2013).  Cunningham et al. (1984), looked at the effects of trampling 
on Sabellaria (trampling included treading, walking, kicking or jumping on reef structures) and found 
that recovery occurred within 23 days.  Severe damage which resulted in cracks or holes had started to 
be repaired.  Where sections of the reef were lost, there was evidence that the worms were re-building 
and recovering (ABPmer, 2013).  The tolerance of Sabellaria to physical abrasion is dependent upon 
the weight and drag of the gear. In addition there is a study by Vorberg (2000) where a beam trawl 
was taken over an S. alveolata reef and the shoes left an indent which has disappeared in 3 days 
(Vorgberg, 2000).  
 
Species such as the polychaete Mediomastus fragilis live in sandy tubes within the sediment and feed 
on subsurface diatoms and detritus (Marine Macrofauna Genus Trait Handbook) and so are not 
expected to be affected be surface abrasion.  In general it is assessed that fauna associated with the 
biotope will have a medium to high tolerance, very high recovery and therefore a low sensitivity to 
surface disturbance.  
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Shallow and deep disturbance 
There is the potential for changes in the topography of the habitat to occur which may cause the 
formation of pits and trenches (ABPmer, 2013).  However material is not removed from or added to 
the environment as a result of otter trawling, and as such, the habitat will remain intact.  
 
In addition, the banks are regularly disturbed as they are located in an area of high energy at the 
tidally-influenced mouth of the Thames estuary as described as a dynamic structure (Natural England, 
2013) and so the sand banks are regularly exposed to sub-surface disturbance. As described 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) 60% of the time, as is the formation of active ripple 
bedforms (2.5 cm).   Subtidal sediment is considered to have medium tolerance to deep disturbance 
as it is unlikely to alter the habitat type. 
 
The characterising fauna are either sessile or have limited mobility and therefore are susceptible to 
deep disturbance.  As described above, these species do have some tolerance to this impact pathway, 
but as the disturbance gets deeper, more significant damage is expected, resulting in the removal of 
adult larvae and thus increasing the recovery time (ABPmer, 2013).  Therefore it is assessed that the 
characterising fauna have a medium tolerance and medium recovery and a low sensitivity.    

A.10.2 Siltation  

Changes in siltation rate may result from the resettlement of sediment mobilised in the wake of the 
gear.  The amount of sediment expected to be mobilised by the gear has been modelled and the 
results are presented in section 3.9. The single rig otter trawl mobilises more sediment than the triple 
rig, due to the faster speed it is towed at.  Modelling shows it will mobilise a sediment layer equivalent 
to an average depth of 0.3 mm across the swept area (assuming a silt fraction of 2%).  Triple rigs 
travelling at 1.5 knots are expected to mobilise a smaller amount of sediment.  The sediment 
mobilised is expected to disperse and settle over a wider area, therefore the depth of sediment 
overburden created would be less than 0.3 mm. 
 
Subtidal sediment is expected to have a high tolerance to this impact.  This is because only very thin 
layers are predicted to be mobilised, and any material that is mobilised will be from within the system 
and the site.  As such, there is no potential for the sediment composition to change.  Also, the 
sediments within the site are regularly mobilised due to the strong tidal currents at the site; the 
amount of material expected to be mobilised is very small and within the limits of natural disturbance.  
Therefore the recovery is assessed as being very high.  Based on these assessments it is concluded 
that subtidal sediment is not sensitive to the levels of siltation expected at the site. 
 
Sabellaria species build reef tubes in areas of high levels of suspended sediment, and an increase of 
sediment is expected to of benefit to these species (ABPmer, 2013). Research by Last et al., 2011.; 
Hendrick et al., 2011 indicates that S. spinulosa is highly tolerant of short-term burial in several 
centimetres of sand (2cm, 5cm to 7cm were tested) for up to 32 days, (2, 4, 8, 16 and 32 days were 
tested).  S. spinulosa specimen were found to grow ‘emergence tubes’ (growing at rates of ca. 1mm 
per day); this is thought to be ‘mechanism by which S. spinulosa can avoid gradual burial in a naturally 
dynamic environment’ (Last et al., 2011; p.32). Given the very small amount of siltation predicted as a 
result of otter trawling at the site tolerance is assessed as high.  M. fragilis is a deposit feeder which 
lives within the sediment.  It is expected that it will not be impacted by the small changes of siltation 
and any changes are within the limits of natural variability.  Therefore it is assessed that all of the 
characterising species have a high tolerance and very high recovery to changes in siltation which 
results in a not sensitive assessment.  
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A.10.3 Removal of non-target species 

The habitat (subtidal sediments) is not dependent on the presence of species that may be removed by 
fishing and the species present within the biotope are not considered to be habitat–structuring.  This 
pressure is not considered to alter the physical habitat, therefore it has assessed as having a high 
tolerance and will be not sensitive to the removal of non-target species.  
 
Both Sabellaria spp  and M. fragilisi do not rely on other species to provide or maintain its habitat or 
provide a food source and so tolerance is assessed as high.  As these species are not expected to be 
removed in large numbers, recovery is assessed as very high and it is concluded that these 
characterising species are not sensitive to the removal of non-target species. 
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Table 43. Sensitivity table for polychaete worm reefs on subtidal sediments (SS.SBR.PoR)  

Impact Pathway Gear 
Elements 

Feature Tolerance Recoverability Sensitivity 

Abrasion/disturbance of the 
substrate on the surface of the 
seabed 
 
Surface abrasion 

Ground rope Habitat High Very High Not Sensitive 
Considered to have high tolerance to surface 
abrasion and it is unlikely to alter the habitat 
type. In addition, the banks are regularly 
disturbed as they are located in an area of 
high energy at the tidally-influenced mouth 
of the Thames estuary as described as a 
dynamic structure (Natural England, 2013). 
As described in Section 3.10 (and in more 
detail in Appendix G of ABPmer & Ichthys 
Marine, 2015) the area where this habitat is 
present is disturbed by waves or currents 
approximately more than 60% of the time. 

Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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 that lower energy 
environments.   

Infralittoral fine sands have a 
high tolerance to surface 
abrasion and the ability to be 
able to recover readily, therefore 
this habitat is not sensitive to 
surface abrasion from the sweep 
and ground-floor elements of 
the gear.  

Polychaete 
worms 

Medium Very High Low 
Sabellaria have been assessed as having a 
medium tolerance and high recovery to 
physical abrasion.  A study described in 
ABPmer, 2013, exposed r S. alveolata to a 
3 m trawl with ten rollers. No signs of reef 
structure being destroyed were recorded. . It 
is noted by the authors that this study only 
considers the effects of a single trawl event.  
In addition, an expert workshop assessing 
the sensitivity of marine features to support 
MCZ planning assessed S. aveolata to have a 
high tolerance and high recovery to surface 
abrasion (Tillin et al., 2010). This is because it 
has a rapid growth rate (ABPmer, 2013) and 
reefs are dynamic and capable of repairing 
and rebuilding tubes following damage 
(ABPmer, 2013).  The tolerance of Sabellaria 
to physical abrasion is dependent upon the 
weight and drag of the gear. Species such as 
the polychaete Mediomastus fragilis live in 
sandy tubes within the sediment and feed on 
subsurface diatoms and detritus (Marine 
Macrofauna Genus Trait Handbook) and so 

A study described in ABPmer, 2013 
reported that any impressions left 
following a trawl event on  S. alveolata 
were gone four to five days after the 
exposure event (ABPmer, 2013).  
Cunningham et al. (1984), looked at 
the effects of trampling on Sabellaria 
(trampling included treading, walking, 
kicking or jumping on reef structures) 
and found that recovery occurred 
within 23 days and severe damage 
which resulted in cracks or holes had 
started to be repaired.  Where sections 
of the reef were lost, there was 
evidence that the worms were re-
building and recovering (ABPmer, 
2013). In addition, a study by Vorberg 
(2000) where a beam trawl was taken 
over an S. alveolata reef and the shoes 
left an indent which has disappeared 
in 3 days (Vorgberg, 2000).  
 

In general it is assessed that 
fauna associated with the 
biotope will have a medium to 
high tolerance, very high 
recovery and therefore a low 
sensitivity to surface abrasion. 
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are not expected to be affected be surface 
abrasion.  

Penetration and/or disturbance of 
the substrate below the surface of 
the seabed, including abrasion 
 
(<25 mm) shallow disturbance 
 
 
 
 

Skids 
 

Habitat Medium High Low 

There is the potential for changes in the 
topography of the habitat to occur which 
may cause the formation of pits and 
trenches (ABPmer, 2013).  However material 
is not removed from or added to the 
environment as a result of otter trawling, and 
as such, the habitat will remain intact.  
 
In addition, the area is regularly disturbed as 
it is located in an area of high energy at the 
tidally-influenced mouth of the Thames 
estuary as described as a dynamic structure 
(Natural England, 2013).  As described 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) 60% of the time, as is 
the formation of active ripple bedforms 
(2.5 cm).  Therefore the sand banks are 
regularly exposed to shallow disturbance. 
 
Subtidal sediment is therefore considered to 
have a medium tolerance to shallow 
disturbance as there is potential for the 
formation of pits and trenches to occur. 

This is a dynamic environment and so 
any pits or trenches will be readily 
infilled.  
Studies by Collie et al., (2000) and 
Constantino et al., (2009) 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.   

Subtidal sediment is expected to 
have a low sensitivity to shallow 
disturbance 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. 

Polychaete 
worms 

Low – Medium Very High Low - Medium 
Based on the impacts described above in 
surface abrasion, tolerance to shallow 
disturbance is assessed as low to medium as 
the tubes are expected to be damaged to a 
greater extent.  

Polycheates are able to re build and 
repair damaged tubes as described 
above, as so recovery is assessed as 
high.  

Low to medium tolerance as the 
tubes will be damaged by 
shallow disturbance, however 
they are able to rebuild within 6 
months and so sensitivity is 
assessed low – medium.   

Penetration and/or disturbance of 
the substrate below the surface of 
the seabed, including abrasion 
 
Deep disturbance (>25mm) 

Otter doors 
 

Habitat Medium Very High Low 
There is the potential for changes in the 
topography of the habitat to occur which 
may cause the formation of pits and 
trenches (ABPmer, 2013). However material 
is not removed from or added to the 

This is a dynamic environment and so 
any pits or trenches will be readily 
infilled. (ABPmer, 2013).   
 
Studies by Collie et al., (2000) and 

Infralittoral fine sands are 
expected to have a low 
sensitivity to deep penetration 
as tolerance is predicted as 
medium as although there may 
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environment as a result of otter trawling, and 
as such, the habitat will remain intact.  
 
In addition, the banks are regularly disturbed 
as they are located in an area of high energy 
at the tidally-influenced mouth of the 
Thames estuary as described as a dynamic 
structure (Natural England, 2013) and so the 
sand banks are regularly exposed to sub-
surface disturbance.  
 
Infralittoral fine sands are considered to have 
medium tolerance to sub surface abrasion as 
it is unlikely to alter the habitat type.  

Constantino et al., (2009) 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.   

be some changes in sediment 
topography, due to the dynamic 
nature of the area the habitat 
structure will remain and 
recovery will be rapid.  

Polychaete 
worms 

Low Medium-High Medium  
Based on the impacts described above in 
surface abrasion, tolerance to deep 
disturbance is assessed as low as the tubes 
are expected to be damaged to a greater 
extent.  

Polycheates are able to re build and 
repair damaged tubes as described 
above, as so recovery is assessed as 
high.  

Low tolerance as the tubes will 
be damaged by deep 
disturbance, however they are 
able to rebuild within  2 -5 years 
and so sensitivity is assessed 
medium.   

Removal of non-target species 
 
Pressure may be exerted by by-catch 
associated with fishing activities. 
However, vulnerability of feature to 
pressure will need to be considered 
on a case-by-case basis. 

N/A Habitat High Very High Not Sensitive 
This pressure is not considered to alter the 
physical habitat, therefore high tolerance. 

This pressure is not considered to alter 
the physical habitat.  

The habitat is not dependent 
upon any species it is therefore 
concluded that infralittoral fine 
sands are not sensitive to the 
removal of non-target species.  

Polychaete 
worms 

High High Not Sensitive 
This is  not a target species and is not 
dependant  on other species to provide or 
maintain its habitat. However it is possible 
that these polychaetes are a food sources for 
the target species such as bass and cod as 
they re known to feed on small invertebrates 
(Fishing UK). However polychaete worms will 
not formed a large percentage of the target 
species diet and do tolerance is assessed as 
high.  

These are shorted lived, R –selected 
species (Jackson and Hiscock, 2008) 
and so are able to recover from this 
potential pressure within 2 years. 
Therefore recovery is assessed as high 

This is not a target species and 
does not form a large part of the 
target species diet and so have a 
high tolerance to the removal of 
species. This species is able to 
recovery quickly following 
biological disturbance and so, it 
is assessed as not sensitive to 
biological disturbance.  

Siltation rate changes , including 
smothering (depth of vertical 
sediment overburden) 

Average 
equivalent 
sediment 

Habitat High Very High Not Sensitive 
As the gear travels over the sand habitat 
there will be some mobilisation of material. 

Given the small amount of mobilised 
sediment predicted from the doors 

Given the small amount of 
mobilised sediment predicted 
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May result from sediment 
mobilisation in wake behind gear 
components. The extent of the 
changes would depend on 
intensity/scale, substratum type 
(particle size) and hydrographic 
conditions. 

layer across 
swept area 
(0.4 mm (5% 
silt  
 

As the sediment will be from the system the 
sediment character will not change and so 
tolerance is assessed as high.  

and the fact that the material 
originates within the system and so 
recovery will be very rapid 

from the doors and the fact that 
the material originates within 
the system meaning the 
composition of the sediment will 
not alter it is predicted that 
infralittoral fine sands are not 
sensitive to siltation rate 
changes. 

Polycheate 
worms 

High Very High Not Sensitive 
Re-suspension of sediment from trawling is 
likely to result in only a small (see section 
3.9.1) and short-lived amount of increased 
sediment. A supply of suspended sediment is 
required for the development of the tubes 
(ABPmer, 2013) and consequently, the reefs. 
In addition, Sabellaria has been found in very 
high levels of suspended sediment such as 
the Severn Estuary (Cunningham et al, 1984). 
In addition research by Last et al., 2011.; 
Hendrick et al., 2011 indicates that S. 
spinulosa is highly tolerant of short-term 
burial in several centimetres of sand (2cm, 
5cm to 7cm were tested) for up to 32 days, 
(2, 4, 8, 16 and 32 days were tested).  S. 
Spinulosa specimen were found to grow 
‘emergence tubes’ (growing at rates of ca. 
1mm per day); this is thought to be 
‘mechanism by which S. spinulosa can avoid 
gradual burial in a naturally dynamic 
environment’ (Last et al., 2011; p.32). Given 
the very small amount of siltation predicted 
as a result of otter trawling at the site 
tolerance is assessed as high. 

There are no impacts to recover from 
and so recovery is assessed as very 
high.  

Increased suspended sediments 
can be a benefit to these species 
and so polychaetes worms are 
assessed as not sensitive to  
siltation rate changes.  
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