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Executive Summary 
This document collates and analyses the best available evidence on the impacts of 
traps on marine protected area (MPA) features to inform site level assessments of 
the impact of traps on MPAs as part of Stage 3 of the MMO’s work to manage fishing 
in MPAs. 

Traps have the potential to impact some MPA features, therefore management of 
these fishing gears could be required. For each MPA, a site level assessment 
considering the site conservation objectives, intensity of fishing activity taking place 
and exposure to natural disturbance will be completed to determine whether 
management will be required. 
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1 Introduction 
This document describes the impact of traps on protected habitats and species (i.e. 
designated features). It describes the potential for pressures and impacts caused by 
traps on designated features within MPAs by gathering and analysing the available 
evidence for gear-feature interactions.  

1.1 Evidence gathering methodology 

A systematic approach was used to collate the evidence analysed in this document. 
An agreed list of key terms was developed for literature searches that described the 
fishing gear-MPA feature interactions relevant to Stage 3 MPAs.  

Initial search terms were generated based on the designated features of Stage 3 
MPAs and the types of fishing taking place in these MPAs using vessel monitoring 
system (VMS) and landings records, and expert opinion. Searches were then carried 
out with these search terms between July and August 2021 using Google Scholar. 
Relevant literature was identified by first screening titles and abstracts, then 
reviewing the full text to identify if the literature included information on benthic 
impacts of the relevant fishing gear.   

MMO also reviewed the Natural England ‘Fisheries Impact Evidence Database’ 
(FIED) (Natural England, 2022) to identify relevant literature available.  

The initial search results were used as the basis for a more focused literature 
search. The combined results were then used to analyse the impacts of each gear-
feature interaction.  

A draft of this document was shared as part of the Stage 3 Call for Evidence which 
ran between January and March 2023. Responses to the call for evidence were used 
to update the document. The Stage 3 Call for Evidence Decision Document1 
summarises the responses received to the call for evidence and details updates 
made to this document. 

A draft of this document was shared with an independent scientific panel for review 
in January 2024. Advice from the panel was used to update this document. A 
summary of the advice is contained in the Stage 3 Independent Scientific Panel 
Review Report2. 

 
1 Stage 3 Call for Evidence Decision Document: 
www.gov.uk/government/publications/stage-3-mpas-call-for-evidence (last accessed 
11 October 2024) 
2 Stage 3 Independent Scientific Panel Review Report: 
www.gov.uk/government/publications/stage-3-mpas-independent-scientific-panel-
review-report (last accessed 11 October 2024) 

https://www.gov.uk/government/publications/stage-3-mpas-call-for-evidence
https://www.gov.uk/government/publications/stage-3-mpas-independent-scientific-panel-review-report
https://www.gov.uk/government/publications/stage-3-mpas-independent-scientific-panel-review-report
https://www.gov.uk/government/publications/stage-3-mpas-call-for-evidence
https://www.gov.uk/government/publications/stage-3-mpas-independent-scientific-panel-review-report
https://www.gov.uk/government/publications/stage-3-mpas-independent-scientific-panel-review-report


6 

 

1.2 Key definitions 
A separate glossary in the MMO MPA Fisheries Management Stage 3 Consultation 
Document3 includes the important terms used in this document.  

The following terms are particularly important when reading this document and are 
described further in Figure 1.  

Designated feature (‘feature’) - A species, habitat, geological or geomorphological 
entity for which an MPA is identified and managed. 

Sensitivity – The sensitivity of a feature (species or habitat) is a measure that is 
dependent on the ability of the feature (species or habitat) to resist change and its 
ability (time taken) to recover from change. 

Pressure - The mechanisms through which an activity has an effect on a feature. 

Impact - The consequence of pressures (such as habitat degradation) where a 
change occurs that is different to that expected under natural conditions. 

 

 
3 MMO MPA Fisheries Management Stage 3 Consultation Document: 
www.gov.uk/government/publications/stage-3-consultation-document (last accessed 
11 October 2024) 

https://www.gov.uk/government/publications/stage-3-consultation-document
https://www.gov.uk/government/publications/stage-3-consultation-document
https://www.gov.uk/government/publications/stage-3-consultation-document
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Figure 1. The sensitivity of MPA features to pressures. 

1.3 Structure of this document 
Section 2 describes the types of fishing gears considered in this document. 

Section 3 lists the MPA features considered and references the evidence sources 
used in this document. 

Sections 4 to 9 describe the available evidence of the pressures resulting from the 
fishing gears on different MPA features. Each section also describes evidence about 
the sensitivity of each feature to damage and how resilient it is (how quickly a feature 
can recover). 

Annex 1  lists pressures which are common to all features. Any feature-specific 
pressures with insufficient evidence are listed in the relevant section.  

2 Overview of gear group: traps  
Traps are stationary structures of many shapes and sizes into which fish and 
shellfish are drawn by bait or other attractants (He et al., 2021). A pot is a kind of 
trap, usually set on the sea floor, with a small enclosure that attracts species through 
one or more entrances allowing their entry but preventing or hindering their escape 
(He et al., 2021). The term ‘trap’ is used interchangeably with pot in the literature and 
by the fishing industry in many fisheries and in many locations. Smaller pots are also 
called ‘creels’ (He et al., 2021). Pots are probably used over sandy habitats to a 
lesser degree than in rocky habitats (Roberts et al., 2010).  

There may be site level instances where litter derived from fishing vessels or ghost 
gears have an impact, however, this pressure is not appropriate to manage in a 
localised way at MPA level for fisheries only. International legislation is in place, such 
as Annex V of the International Convention for the Prevention of Pollution from Ships 
(1973) (International Maritime Organization, 2019). This pressure will therefore not 
be covered in this review. Further information about different traps can be found in 
the Food and Agriculture Organisation of the United Nations (FAO) - Classification 
and illustrated definition of fishing gears4. 

3 MPA features  
This section identifies features which have been identified as potentially sensitive to 
traps. Table 1 lists the designated features and provides references describing each 
feature and its sensitivities, using advice from the Joint Nature Conservation 
Committee (JNCC) and Natural England (NE) and reviews of the available scientific 

 
4 FAO - Classification and illustrated definition of fishing gears: 
www.fao.org/3/cb4966en/cb4966en.pdf (last accessed 25 August 2023). 

https://www.fao.org/3/cb4966en/cb4966en.pdf
https://www.fao.org/3/cb4966en/cb4966en.pdf
http://www.fao.org/3/cb4966en/cb4966en.pdf
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literature. Please see Annex 1 for a summary of the pressures of traps on the 
features described in this document and their associated sensitivities. 

Table 1. Feature descriptions 

Feature name Feature Description 
Sea-pen and 
burrowing megafauna 
communities 

JNCC: Seapens and burrowing megafauna in 
circalittoral fine mud 
MarLIN: Seapens and burrowing megafauna in 
circalittoral fine mud 

Fan mussel MarLIN: Fan mussel (Atrina fragilis) 
Ocean quahog MarLIN: Ocean quahog (Arctica islandica) 
Rocky reef EUNIS: Atlantic and Mediterranean moderate energy 

circalittoral rock 
EUNIS: Atlantic and Mediterranean high energy 
circalittoral rock 
EUNIS: Circalittoral rock and other hard substrata 
JNCC: Annex I reef 
JNCC: Circalittoral rock (and other hard substrata)  
JNCC: High energy circalittoral rock  
JNCC: Moderate energy circalittoral rock 

Biogenic reef 
(Sabellaria spp.) 

JNCC: Annex I reef 
JNCC: Reefs  
MarLIN: Ross worm (Sabellaria spinulosa) 
MarLIN: Honeycomb worm (Sabellaria alveolata)  
OSPAR Commission: Sabellaria spinulosa reefs 

Annex I sandbanks5 
and MCZ sediments6 

EUNIS: Subtidal coarse sediment 
EUNIS: Subtidal sand 
EUNIS: Subtidal mud 
EUNIS: Subtidal mixed sediment 
JNCC: Sandbanks which are slightly covered by sea 
water all the time 

This document focusses on traps. Annex 1 contains tables summarising which 
features are affected by traps. Annex 1 shows that not all features are sensitive to 
all types of pressures from traps. Where a feature is potentially sensitive to traps 
(based on its resilience to the pressure and ability to recover) the interaction is 
considered in sections 4 to 9 below. Each section lists the relevant pressures to 

 
5 Annex I Sandbanks which are slightly covered by sea water all the time. 
6 Marine conservation zone subtidal sediment habitats include: subtidal coarse 
sediment, subtidal sand, subtidal mixed sediments, subtidal mud. 

https://mhc.jncc.gov.uk/biotopes/jnccmncr00001218
https://mhc.jncc.gov.uk/biotopes/jnccmncr00001218
https://www.marlin.ac.uk/habitats/detail/131/seapens_and_burrowing_megafauna_in_circalittoral_fine_mud
https://www.marlin.ac.uk/habitats/detail/131/seapens_and_burrowing_megafauna_in_circalittoral_fine_mud
https://www.marlin.ac.uk/species/detail/1157
https://www.marlin.ac.uk/species/detail/1519
https://eunis.eea.europa.eu/habitats/447
https://eunis.eea.europa.eu/habitats/447
https://eunis.eea.europa.eu/habitats/446
https://eunis.eea.europa.eu/habitats/446
https://eunis.eea.europa.eu/habitats/445
https://webarchive.nationalarchives.gov.uk/ukgwa/20190307211321/http:/jncc.defra.gov.uk/page-1448-theme=default
https://webarchive.nationalarchives.gov.uk/ukgwa/20190307211321/http:/jncc.defra.gov.uk/page-1448-theme=default
https://mhc.jncc.gov.uk/biotopes/jnccmncr00001510
https://mhc.jncc.gov.uk/biotopes/jnccmncr00001510
https://mhc.jncc.gov.uk/biotopes/jnccmncr00002118
https://mhc.jncc.gov.uk/biotopes/jnccmncr00002119
https://webarchive.nationalarchives.gov.uk/ukgwa/20190307211321/http:/jncc.defra.gov.uk/page-1448-theme=default
https://webarchive.nationalarchives.gov.uk/ukgwa/20190307211321/http:/jncc.defra.gov.uk/page-1448-theme=default
https://sac.jncc.gov.uk/habitat/H1170/
https://sac.jncc.gov.uk/habitat/H1170/
https://www.marlin.ac.uk/species/detail/1133
https://www.marlin.ac.uk/species/detail/1133
https://www.marlin.ac.uk/species/detail/1129
https://qsr2010.ospar.org/media/assessments/Species/p0010_supplements/CH10_04_Sabellaria_spinulosa.pdf
https://eunis.eea.europa.eu/habitats/2500
https://eunis.eea.europa.eu/habitats/2500
https://eunis.eea.europa.eu/habitats/2501
https://eunis.eea.europa.eu/habitats/2501
https://eunis.eea.europa.eu/habitats/2502
https://eunis.eea.europa.eu/habitats/2502
https://eunis.eea.europa.eu/habitats/2503
https://sac.jncc.gov.uk/habitat/H1110/
https://sac.jncc.gov.uk/habitat/H1110/
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which the features are sensitive. It also lists those pressures where insufficient 
evidence has been found to indicate whether it is sensitive/not sensitive.  

4 Sea-pen and burrowing megafauna communities 
This section brings together and analyses the available evidence on how traps affect 
sea-pen and burrowing megafauna communities. 

Sea-pen and burrowing megafauna communities have been identified by OSPAR as 
a habitat of key conservation importance as defined under Annex V of the 1992 
OSPAR Convention (OSPAR, 1992; OSPAR Commission, 2010) and are protected 
in UK waters by various legislation. They are a designated feature of the following 
offshore marine conservation zones (MCZs): East of Haig Fras (JNCC, 2021d), 
Farnes East (JNCC, 2017a), Greater Haig Fras (JNCC, 2018c), North West of Jones 
Bank (JNCC, 2018g) and West of Walney (JNCC, 2018k; Natural England and 
JNCC, 2018). 

The habitat is defined using the OSPAR definition (OSPAR Commission, 2021): 
‘Plains of fine mud, at water depths ranging from 15 to 200 m or more, which are 
heavily bioturbated by burrowing megafauna with burrows and mounds typically 
forming a prominent feature of the sediment surface’. The habitat may include 
conspicuous populations of sea-pens, typically Virgularia mirabilis and Pennatula 
phosphorea. The burrowing crustaceans present may include Nephrops norvegicus, 
Calocaris macandreae or Callianassa subterranea. In the deeper fjordic lochs which 
are protected by an entrance sill, the tall sea-pen Funiculina quadrangularis may 
also be present. The burrowing activity of megafauna creates a complex habitat, 
providing deep oxygen penetration. This habitat occurs extensively in sheltered 
basins of fjords, sea lochs, voes and in deeper offshore waters such as the North 
Sea and Irish Sea basins.  

Although they occur in the same muddy habitats, sea-pen and burrowing megafauna 
communities are functionally and ecologically different and are not necessarily 
associated with one another (Hill et al., 2023). Sites with this feature may have an 
abundance of burrowing megafauna but lack sea-pens (Hill et al., 2023). It is 
possible that this may be due to environmental factors or because of human 
pressures. Some forms of sampling may fail to indicate the presence of sea-pens 
where they have been visually recorded via other methods, so it could be possible 
that sea-pens occur more frequently than research suggests (Hill et al., 2023). There 
is no single keystone species essential to the feature or the community (Hill et al., 
2023), but burrowing megafauna are an essential element of the habitat. 

N. norvegicus can be fished either by trawl or by static gear such as traps or creels. 
It has been generally thought that creel fishing causes minimal damage to sea-pen 
biotopes (Eno et al., 1996; Hughes, 1998). 
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The evidence base for all relevant gear interactions with this feature is not extensive 
and uncertainty exists around its sensitivity to fisheries impacts. 

4.1 Overview of the sensitivity of sea-pen and burrowing 
megafauna communities to traps 

4.1.1 Sensitivity – resistance to damage 

This feature is considered highly vulnerable to physical disturbance to the seabed or 
mechanical damage from demersal fishing gear because the gear has the potential 
to damage the feature’s fragile components such as sea-pens, and can change 
benthic community structure and function, and resuspend sediment particles 
(OSPAR Commission, 2010; Gonzalez-Mirelis and Buhl-Mortensen, 2015).  

Dinmore et al. (2003) stated that large, slow growing species such as sea-pens are 
particularly vulnerable to trawling. Sea-pens are more sensitive to removal by 
penetrative gear, as it can entirely remove animals from their burrows (Hill et al., 
2023). The Marine Life Information Network (MarLIN) has therefore assessed 
resistance as ‘Low’ for all three sea-pen species commonly found in this feature (V. 
mirabilis, F. quadrangularis and P. phosphorea) (Hill et al., 2023). For definitions of 
resistance (tolerance), resilience (recovery) and sensitivity rankings from the Marine 
Evidence based Sensitivity Assessment (MarESA) (Tyler-Walters et al., 2018), see 
the glossary in the MMO MPA Fisheries Management Stage 3 Consultation 
Document3. 

Many species of sea-pens such as V. mirabilis and P. phosphorea can withdraw into 
tubes in the sediment (Hoare and Wilson, 1977; Ambroso et al., 2013). It has been 
hypothesised, therefore, that they may be able to avoid approaching demersal 
fishing gears (Hughes, 1998). It should be noted, however, that the penetration 
depths of demersal gears in mud habitats can vary from 3 to 6 cm (Gubbay and 
Knapman, 1999), and for otter trawl doors from ≤15 to 35 cm (Eigaard et al., 2016). 
Also, sea-pen behavioural observations have only noted that individuals can 
withdraw completely below the sediment surface without specifying depth or speed. 
It is also unclear whether this withdrawal could be triggered by approaching gear as 
this behaviour is not well understood (Ambroso et al., 2013). Their withdrawal has 
been described as rhythmic and unsynchronised (Langton et al., 1990). Numerous 
studies also hypothesise that their ability to withdraw makes measuring sea-pen 
abundance extremely difficult (Birkeland, 1974; Eno et al., 2001; Greathead et al., 
2007, 2011). It should be noted that the sea-pen F. quadrangularis cannot withdraw 
into the sediment (Hill et al., 2023).  

Some species of burrowing megafauna may be able to avoid demersal fishing gears 
by burrowing beneath the sediment surface. For example, N. norvegicus form 
burrows in the sediment of 20 to 30 cm depth (Aguzzi and Sardà, 2008). Despite this 
ability, there is still a successful targeted fishery. This is because N. norvegicus is a 
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burrowing crustacean with behavioural adaptations to ambient light (Ball et al., 
2000). Burrow emergence is highest at dawn and dusk in shallower grounds, and 
gets closer to midday in deeper waters (Chapman, 1980). Fishing effort is targeted to 
exploit this behaviour, increase catch rates, and minimise gear avoidance. Generally, 
larger, slow-growing burrowing megafauna are more vulnerable to demersal fishing 
gear than smaller individuals that are pushed aside with fluidised sediments rather 
than damaged (Dinmore et al., 2003). 

A review on the response of benthic fauna to experimental demersal fishing found 
that a gear pass reduced benthic invertebrate abundance by 26 % and species 
richness by 19 %, indicating that many species are sensitive (Sciberras et al., 2018). 
The United Nations General Assembly (United Nations General Assembly, 2006) 
defines sea-pen and burrowing megafauna communities as sensitive habitats that 
‘are easily adversely affected by human activity and/or if affected are expected only 
to recover over a very long period, or not at all’. The Sciberras review demonstrated 
that reductions in abundance and species richness were highly dependent on 
specific gear type, habitat type and the site’s history of fishing disturbance. More 
penetrative gears, such as hydraulic dredges, had a significantly larger impact than 
those that penetrate less. Habitats with a higher percentage content of mud saw 
greater reductions in community abundance than those with lower mud content, and 
abundance also decreased more in historically undisturbed areas compared to 
previously disturbed areas (Sciberras et al., 2018). 

4.1.2 Recovery – rate of recovery 

Recovery from damaging activities will depend on the intensity and frequency of the 
impact and the recruitment processes of a species. Literature on the recruitment 
processes of sea-pens remains limited. Hughes, (1998) suggested that they are 
characterised by patchy recruitment, slow growth and long lifespans. Greathead et 
al. (2007) also described sea-pens as having a patchy site distribution likely related 
to patchy larval settlement processes. Habitats formed by slow growing and long-
lived specimens such as hydroids, corals (Troffe et al., 2005) or sea-pens are highly 
sensitive to pressures associated with fishing, suggesting that even with a reduced 
level of effort, fishing activity could cause considerable damage and prevent habitat 
recovery (Greathead et al., 2015).  

Sites that are more intensely impacted (for example, through penetration and/or 
disturbance of the substratum below the surface of the seabed, including abrasion) 
or frequently disturbed are likely to take longer to recover than those with less 
damaging pressures (for example, abrasion or disturbance of the substrate on the 
surface of the seabed) or less disturbance.  

The recovery rates of burrowing megafauna such as N. norvegicus will also depend 
on the spatial scale of impact and the recruitment processes of the species. Time to 
sexual maturity for N. norvegicus is 2.5 to 3 years and larval stages spend about 50 
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days as plankton, allowing for high potential dispersal (Hill et al., 2023). Post-settled 
individuals show limited migration capacity (Rice and Chapman, 1971) and are 
habitat limited due to their substrate requirements (Ungfors et al., 2013). This means 
that well-defined boundaries exist for N. norvegicus fisheries. The N. norvegicus 
component of the feature may therefore have a medium resilience to disturbance 
(likely recovering within 2 to 10 years, as defined by MarESA (Tyler-Walters et al., 
2018)), depending on the scale of removal at each site (Hill et al., 2023). 

Evidence from fishing grounds shows that populations of N. norvegicus can persist in 
areas where they are targeted for removal, suggesting a reasonable level of 
resilience against repeated disturbance. However due to a lack of historical 
population data it is unclear how much of the population is removed and therefore 
how populations would recover if disturbance was completely removed (Hill et al., 
2023).  

Sciberras et al., (2018) found that sessile and low mobility benthic fauna with longer 
lifespans took longer to recover after demersal fishing (greater than 3 years, 
categorised by MarESA as a medium recovery rate (Tyler-Walters et al., 2018)) than 
mobile species with shorter lifespans (less than 1 year, categorised by MarESA as a 
high recovery rate (Tyler-Walters et al., 2018)). This is partly because mobile groups 
like polychaetes have high intrinsic rates of growth, but could also be because 
gastropod, malacostracan and ophiuroid species are able to migrate quickly and 
colonise areas.  

4.2 Level of literature, caveats and assumptions 
There is limited literature available on fishing gear interactions with sea-pen and 
burrowing megafauna communities, the majority of which concerns active fishing 
gears, and in the UK the research is primarily conducted in the Irish Sea. The use of 
pots or creels is generally considered far less damaging to benthic habitats than the 
use of mobile gears (Sewell and Hiscock, 2005). As such, less targeted research into 
the potential impacts exists. The limited research concerning the potential impacts of 
traps, pots or creels on this feature is discussed here.  

Sea-pen and burrowing megafauna communities tend to occur within sedimentary 
MCZ features. This is the case for all the MCZs listed in Section 4. They typically 
inhabit mud biotopes that fall under European University Information Systems’ 
(EUNIS) habitat A5.3: sublittoral mud (EEA, 2019c; Hill et al., 2023). 

4.3 The pressures of traps on sea-pen and burrowing megafauna 
communities     

As a result of the use of traps, this feature may be sensitive to the following 
pressures, so they are considered in this document: 

• abrasion or disturbance of the substrate on the surface of the seabed;  
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• removal of target species (this is not classed as sensitive, but we have been 
advised to consider it in this instance); and 

• removal of non-target species.  

There is insufficient evidence available to determine whether this feature is sensitive 
to the following pressures as a result of the use of traps: 

• hydrocarbon and polycyclic aromatic hydrocarbon (PAH) contamination;  
• introduction or spread of invasive non-indigenous species;  
• litter;  
• synthetic compound contamination; and  
• transition elements and organo-metal contamination. 

4.3.1 Abrasion or disturbance of the substrate on the surface of the seabed 

Abrasion and penetration impacts from traps are possible through the interaction 
between the seabed and the gear itself, including associated lines and anchors. 
Anchoring can cause physical damage to static megafaunal species such as sea-
pens (Hughes, 1998). Damage is most likely to occur if the gear moves across the 
seabed during hauling of gear or when the gear is subject to strong tides, currents or 
storm activity. Traps do not penetrate the surface of the seabed so burrowing 
megafauna is unlikely to be affected. 

There is limited direct evidence of the impacts of static gears such as traps on the 
physical environment that sea-pen and burrowing megafauna communities inhabit. 
There is, however, potential for impacts to the biological communities which are 
discussed below. It should be noted that experimental studies on the impacts of 
traps may not necessarily replicate actual fishing practices as dragging of gear is 
generally avoided by fishers to prevent snagging and damaging the gear. 

Experimental studies show that, overall, surface abrasion by pots and creels is 
unlikely to affect sea-pens adversely (Kinnear et al., 1996; Eno et al., 2001). Eno et 
al. (2001) used SCUBA divers and video analysis to conduct surveys on the effects 
of the use of Nephrops creels on sea-pen species in Scottish lochs. The study 
assessed the recovery and survival of sea-pen species after dragging, uprooting and 
smothering by creels for a maximum period of six days after the disturbance. It was 
noted that creels consistently hit the seabed at an angle, with the bottom edge of the 
door striking first. Video footage showed that the creels created a pressure wave that 
was able to bend the sea-pens away from the creel just before contact.  

The study found that F. quadrangularis and P. phosphorea were able to right 
themselves when dislodged by traps, with all P. phosphorea individuals re-
established and 50 % of F. quadrangularis re-established after 72 hours (Eno et al., 
2001). V. mirabilis was found to withdraw into its burrow rapidly (circa 30 seconds) 
and could not be uprooted by dragged creels (Hoare and Wilson, 1977; Eno et al., 
2001; Ambroso et al., 2013). All three sea-pen species were found to recover to an 
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upright position within 24 to 72 hours from the effects of being dragged over by pots 
or creels with the exception of one individual F. quadrangularis. (Eno et al., 2001).  

Additionally, the slow-growing, long-lived, pink sea fan Eunicella verrucosa was 
found to flex under the weight of pots as they passed and then return back to an 
upright position (Eno et al., 2001) further indicating that erect, sessile organisms 
such as sea-pens are relatively insensitive to the physical impacts of potting.  

Experimental potting studies found that both P. phosphorea and F. quadrangularis 
were laid flat before contact as a result of the pressure wave caused by approaching 
pots/creels (Kinnear et al., 1996). The authors also noted that P. phosphorea and F. 
quadrangularis were occasionally removed from the substratum by creels/pots. If 
undamaged, displaced and/or returned to suitable sediment, the three main sea-
pens found in this biotope were shown to recover to an upright position relatively 
quickly (24 to 72 hours) (Hill et al., 2023). V. mirabilis and P. phosphorea can avoid 
abrasion by withdrawing into the sediment but a frequent disturbance will probably 
reduce feeding time and viability. However, F. quadrangularis cannot withdraw, is the 
tallest of the three of sea-pens (up to 2 m) and is the most likely to be displaced or 
removed by surface abrasion and towed gear, so authors suggested a resistance of 
‘Low’ where it is a dominant member of the community (Hill et al., 2023). Both P. 
phosphorea and F. quadrangularis were able to reinsert themselves into the 
sediment if removed as long as the peduncle remained in contact with the sediment 
surface, except in one specimen in which the peduncle was damaged (Kinnear et al., 
1996). 

4.3.2 Removal of target species 

A major fishery exists for N. Norvegicus, which is a characterising species of the 
sea-pen and burrowing megafauna communities feature (Hill et al., 2023). N. 
Norvegicus is fished throughout most of the geographic range of the biotopes in 
which it occurs (Hill et al., 2023). Across the range, a small proportion (less than 5 
%) are fished using traps (Ungfors et al., 2013). The physical effects of traps on 
seabed communities are addressed in section 4.3.1. This pressure addresses the 
direct removal or harvesting of biota. Ecological consequences of this include the 
sustainability of stocks, impacting energy flows through food webs and the size and 
age composition within fish stocks. 

N. Norvegicus are opportunistic feeders that primarily consume crustaceans, 
molluscs and to a lesser extent polychaetes and echinoderms (Parslow-Williams et 
al., 2001). They are preyed upon by numerous bottom-feeding white fish including 
cod, haddock, skate and dogfish (Hill et al., 2023). They also support a variety of 
non-commercial species (including Lesueurigobius friesii, Cycliophoran Symbion 
pandora, Balanus crenatus, Triticella koreni, Electra pilosa, Eudendrium 
capillare, Sabella pavonine and Serpula vermicularis) by providing habitat either 
within their burrows or on themselves (Sabatini and Hill, 2008). Unsustainable 
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removal of N. Norvegicus could therefore have an impact on the populations of these 
species.  

Male N. Norvegicus are consistently landed by traps in larger numbers than females, 
although sex ratio does vary (Ungfors et al., 2013). This is likely because egg-
bearing females are more prone to remain in their burrows for months at a time and 
in laboratory conditions, large males are less inclined to make burrows (Sabatini and 
Hill, 2008; Ungfors et al., 2013). Trap fisheries are characterised by larger sized N. 
Norvegicus that gain a higher price than in individuals landed by trawl fisheries 
(Ungfors et al., 2013). This is because animals need time to explore the trap and 
discover its entrances. Larger males spend longer out of their burrows than smaller 
individuals and so increase their opportunity to be attracted to the trap’s bait and 
begin their exploration of the trap (Briggs, 1995). Smaller N. Norvegicus have also 
been observed being chased away from the trap by various competitors or more 
cautious of the gear itself (Bjordal, 1986). Trap fisheries for N. Norvegicus also have 
lower discard and by-catches of ground fish with lower mortalities than trawl fisheries 
(Ungfors et al., 2013). Unsustainable removal could impact the size and age 
composition of N. Norvegicus stocks.  

JNCC and Natural England’s AoO (JNCC, 2018a, 2018b, 2021b, 2021c; Natural 
England, 2022b) have classed the feature as not sensitive to the ecological effects of 
this pressure but have advised that it should still be considered at this stage because 
the pressure could pose a risk at a site level. 

4.3.3 Removal of non-target species 

Observations by Eno et al. (2001) have shown that traps can uproot P. phosphorea, 
possibly because it enters the trap through its netting following its initial retraction as 
the trap is set, causing it to be removed from the sediment as the trap is hauled 
(Adey, 2007). A study assessing bycatch in Alaska found that sea-pens were 
recorded in 0.3 % of trap bycatch (Stone et al., 2015). Adey (2007) observed fishing 
trips on commercial Nephrops trap vessels on the West coast of Scotland and found 
that there is a moderate quantity of V. mirabilis and P. phophorea present in the 
bycatch. Discard survival for these species was determined to be high because there 
are high concentrations of V. mirabilis and P. phophorea in areas with high levels of 
trap fishing activity. On the other hand, F. quadrangulis bycatch was very low in spite 
of high densities in areas intensely fished by the Nephrops trap fishery (Adey, 2007). 
Adey (2007) concludes that traps do not have an adverse effect on these three 
species.  

Adey (2007) found that for every 1 kg of N. Norvegicus landed from creels, there was 
1.1 kg of general bycatch and 0.2 kg N. Norvegicus discarded. This general bycatch 
included large biomasses of P. bernhardus and L. depurator, which are 
characterising species of the sea-pen and burrowing megafauna communities 
feature. Because organisms normally remain uninjured in the trap, it is likely that a 
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high proportion of these crustacean species survived, once returned to the sea 
(Suuronen et al., 2012). Of the N. Norvegicus discarded, 8.6 % were taken by 
marine birds, with this figure increasing significantly with wind strength (Adey, 2007). 
Trap bycatch tends to be discarded in the same area it was caught with minimal 
harm inflicted (Adey, 2007). A key consideration for N. Norvegicus bycatch 
survivability is the light-induced damage sustained to their eye when exposed to light 
for even short periods of time (less than 1 min), though previous studies have shown 
that blind N. Norvegicus survive, grow and reproduce successfully, with loss of sight 
having little effect on behaviour (Gaten et al., 1990; Chapman et al., 2000; Adey, 
2007). Adey (2007) observed trap caught N. Norvegicus behaviour for 10 minutes 
after they were returned to the seabed. N. Norvegicus behaviour did not appear to 
be affected following capture and return to the seabed though few observations were 
made in this study, the author concludes that there is limited evidence pointing to 
high mortality of N. Norvegicus in the trap fishery and that most bycatch returns 
unharmed. The mortality of incidental catch in traps is generally considered low due 
to the selectivity for the target species and high probability of survival for any 
unwanted species caught and returned (Broadhurst et al., 2006; Suuronen et al., 
2012). 

4.4 Variation in impacts 
Available literature suggests that traps likely do not pose a significant risk to sea-pen 
and burrowing megafauna communities. Potential impacts of traps may vary with 
fishing intensity (Kaiser, 2014), environmental factors such as the suitability of the 
substrate that an uprooted sea-pen is relocated to, the weather conditions the gear is 
subject to whist in the water (for example, tides, currents and storm activity) (Sewell 
and Hiscock, 2005), the weather conditions when removing the traps, the ecology 
and life history stages of different species within the communities (Hughes, 1998). 
For example, life history characteristics of the crustacean species C. macandreae 
are that it is long-lived, reaches sexual maturity after five years, has a low fecundity 
and lacks a pelagic stage and therefore has low resilience to damage from fishing 
gear (Hill et al., 2023). Seasonality of breeding and larval recruitment causes 
variation in population sizes throughout the year in some species in the biotope, 
which may make a species more likely to be impacted by traps during particular 
months (Hill et al., 2023). Additionally, impacts will vary depending on if species such 
as N. norvegicus is caught by traps when individuals are bearing eggs, or before 
they have reached sexual maturity and had a chance to reproduce (Hill et al., 2023). 
Abilities of some species reduce the impacts of traps, for example V. mirabilis can 
withdraw into its burrow rapidly so cannot be uprooted by dragged traps (Eno et al., 
2001). 

Additionally, although experimental studies have looked at the short-term impacts of 
traps on sea-pens, the potential long-term effect of repeated impacts remains 
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unknown. It is possible that the continuous impact on sea-pens from traps could 
cause a gradual, cumulative deterioration in condition (Eno et al., 2001).  

The feature sea-pen and burrowing megafauna communities can be comprised of 
the following biotopes: sea-pen and burrowing megafauna in circalittoral fine mud 
(and its sub-biotope: sea-pens, including Funiculina quadrangularis, and burrowing 
megafauna in undisturbed circalittoral fine mud); burrowing megafauna Maxmuelleria 
lankesteri in circalittoral mud; Brissopsis lyrifera and Amphiura chiajei in circalittoral 
mud; and Atrina fragilis and echinoderms on circalittoral mud. These biotopes all 
have slightly different characterising species and therefore different sensitivities to 
various pressures. These variations will be addressed at the site level assessment. 

4.5 Summary of the effects of traps on sea-pen and burrowing 
megafauna communities 

Literature suggests that traps are unlikely to significantly impact sea-pen and 
burrowing megafauna communities, however a site level assessment considering the 
site conservation objectives, intensity of fishing activity taking place and exposure to 
natural disturbance will be needed to determine whether management will be 
required. 

The site level assessment will assess fishing activities for their impact upon 
protected habitats and species (in this case, the relevant biotopes for sea-pen and 
burrowing megafauna communities). Specifically, this assessment considers the 
potential for these activities to hinder the conservation objectives of the MCZ. The 
data used in the assessment will include vessel monitoring system (VMS) data, as 
well as feature habitat data from JNCC and Natural England. Where the assessment 
concludes that the current levels of management is not sufficient to protect the 
designated features of the site, recommended management options will be provided. 
MMO has regard to the best available evidence and through consultation with 
relevant advisors, stakeholders, and the public, will conclude which management 
option is implemented.  

Management of the interaction between traps and sea-pen and burrowing 
megafauna communities may be unnecessary for MPAs designated for this feature. 
In which case, a site monitoring and control plan, including regular monitoring of this 
fishing activity with no restrictions, may be suggested to be sufficient at this stage. 

5 Fan mussel 
This section brings together and analyses the available evidence on how traps affect 
fan mussel communities.  

Fan mussel (Atrina fragilis, family: Pinnidae) is a designated feature of the following 
MCZs: East of Haig Fras (JNCC, 2021d), South of Isles of Scilly (JNCC, 2021h) and 
South West Deeps (West) (JNCC, 2018j). 
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Fan mussel is distributed throughout UK continental shelf waters (Tyler-Walters and 
Wilding, 2022), particularly in deep waters around the Shetland Isles and Orkney, the 
West Coast of Scotland, possibly the North-East of Scotland, the South Coast of 
England (particularly around Cornwall), the Channel Isles, Pembrokeshire and 
Northern Ireland (Solandt, 2003; Tyler-Walters and Wilding, 2022).  

In the UK, fan mussel is often found as solitary individuals, but can also occur as 
small groups or patches of individuals forming small beds (Tyler-Walters and 
Wilding, 2022). This species is generally found in mud, sandy mud and fine gravel 
habitats, particularly in full salinity sheltered areas with weak to moderately strong 
tidal flows (Tyler-Walters and Wilding, 2022). Their distribution has been linked to 
several environmental variables including depth, seabed topography, current speed, 
and percentage of mud and gravel (Stirling, 2016). 

Information on life history, biology and reproductivity of fan mussel is sparse (Stirling, 
2016); however, some details can be inferred with caution from the wider Pinnidae 
family (Solandt, 2003). Due to its large size and based on growth rates of 3 to 4 cm 
per year, fan mussel is thought to be a long-lived species with larger specimens 
being at least 10 to 12 years old (Solandt, 2003), with some sources estimating 
lifespans of 20 to 100 years old (Tyler-Walters and Wilding, 2022). Based on 
information from similar species, fan mussel is cautiously presumed to be 
gonochoristic (have two sexes), be broadcast spawners (release female and male 
gametes into the water column where fertilisation occurs) and have free-swimming, 
plankton-feeding larvae (Stirling, 2016).  

However, insufficient information is available to estimate age of maturity, 
reproductive frequency, fecundity, the reproductive season and location, generation 
time, duration of larval stage or larval settlement period (Tyler-Walters and Wilding, 
2022). Spawning for fan mussel appears similar to other pinnids in temperate 
latitudes, peaking over summer and winter (Stirling, 2016). Dispersion may occur 
over large distances due to their pelagic spawning life history (Tyler-Walters and 
Wilding, 2022). 

5.1 Overview of the sensitivity of fan mussel to traps 
5.1.1 Sensitivity – resistance to damage 

Fan mussel has thin and brittle shells (Tyler-Walters and Wilding, 2022), making 
them very fragile and sensitive to physical and mechanical damage. Fishing gears 
can consequently damage the portions of the shell that protrude into the water 
column and, if the fishing gears (such as scallop dredges) penetrate the seabed, 
such gears can also damage the portions of shell embedded in the sediment 
(Fryganiotis et al., 2013; Stirling, 2016). Fan mussel may be able to adapt to such 
damage by withdrawing into the remaining undamaged shell whilst the damaged 
shell is repaired at a rate of approximately 1 cm per year (Solandt, 2003). Post-larval 
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pinnids have small shells (1 to 2 cm) that are easily damaged and weakly attached to 
the substrate (Stirling, 2016). Being partly buried in the sediment, fan mussel is also 
sensitive to being dislodged and removed from the substrate (Stirling, 2016). 
Individuals are unable to re-burrow themselves following a disturbance incident 
(Hiscock and Jones, 2004). Despite being able to burrow vertically they cannot right 
themselves if removed from the sediment and laid on their sides (Yonge, 1953 cited 
in Tyler-Walters and Wilding, 2022). Whole populations may be removed if sediment 
is removed to a depth of 30 cm (Tyler-Walters and Wilding, 2022). 

5.1.2 Recovery – rate of recovery 

Fan mussel recoverability may be limited by their life history characteristics (Tyler-
Walters and Wilding, 2017) . Long lifespans, slow growth, low gamete production 
and sporadic recruitment reduces their ability to recover from damage, displacement, 
or mortality (Hiscock and Jones, 2004; UK Biodiversity Group, 1999). There is 
however still a major lack of information on fan mussel life history which adds to the 
degree of caution that needs to be taken when assessing the recoverability of the 
species as a whole.  

Larval dispersal may be limited or irregular (Tyler-Walters and Wilding, 2022) and 
larvae mortality is likely to be high (Stirling, 2016), possibly due to an infrequency of 
suitable conditions (UK Biodiversity Group, 1999). Fan mussel recruitment is likely 
poorer and more variable than other bivalve species (UK Biodiversity Group, 1999), 
however recruitment levels may be higher at locations with inlets and embayments 
where larvae are entrapped. With patchy, low-density populations, fertilisation is also 
likely to be inefficient (Tyler-Walters and Wilding, 2022).  

Pinnids have fast shell growth rates relative to other bivalves (Stirling, 2016); 
however, growth rates are likely slower for sexually mature individuals, which must 
put energetic resources into gonad development rather than shell accretion. Shell 
growth rates will also vary with location, water temperature, and availability of food 
supply (Solandt, 2003; Tyler-Walters and Wilding, 2022). An under-recording of the 
species in deep waters suggests that the species may be more prevalent in deeper 
waters than previously realised, and thus deep-waters may provide a potential 
reservoir for recruitment; however, there is no evidence to support this (Tyler-Walters 
and Wilding, 2022).  

Slow recovery rates may be a contributing factor to the decline of fan mussel in UK 
inshore waters over the last hundred years (Solandt, 2003; Tyler-Walters and 
Wilding, 2022). In summary, the recruitment and recovery of fan mussel is likely to 
be prolonged and may take up to 25 years in the UK where populations are sparsely 
distributed (Tyler-Walters and Wilding, 2022). The species is categorized as having 
low resilience to any loss of population or ‘very low’ resilience to severe declines in 
population abundance (Tyler-Walters and Wilding, 2022). 
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5.2 Level of literature, caveats and assumptions 
Biology and distribution data for fan mussel is generally limited (Fryganiotis et al., 
2013; Stirling, 2016), however information about suitable habitats is available so 
assumptions can be made about potential impacts to this species in certain areas. 
There is limited evidence regarding fishing impacts specific to fan mussel and 
therefore evidence from other species within the Pinnidae family has been cautiously 
considered in some cases. It should however be noted that there is no true proxy 
species for fan mussel and that species considered in the Pinnidae family occur in a 
different climate to England.  

There is limited information on the impacts from traps and therefore evidence 
regarding anchor impacts and trampling has been considered, with assumptions 
made that these impacts may be similar. There is no record or evidence of fan 
mussel being removed or damaged by traps. 

5.3 The pressures of traps on fan mussel 
As a result of using traps, this feature may be sensitive to the following pressures, so 
they are considered in this document: 

• abrasion or disturbance of the substrate on the surface of the seabed; 
• penetration and/or disturbance of the substrate below the surface of the 

seabed, including abrasion; and 
• removal of non-target species.  

There is insufficient evidence available to determine whether this feature is sensitive 
to the following pressures as a result of the use of traps: 

• hydrocarbon and PAH contamination;  
• introduction or spread of invasive non-indigenous species;  
• litter;  
• organic enrichment; 
• synthetic compound contamination; and  
• transition elements and organo-metal contamination. 

5.3.1 Abrasion or disturbance of the substrate on the surface of the seabed 
and penetration and/or disturbance of the substratum below the surface 
of the seabed, including abrasion 

These pressures are grouped together to avoid repetition, due to the similar nature 
of their impacts on the species. Fan mussel typically live in the sublittoral fringe, in 
subtidal mud, sandy mud or gravel habitats (Tyler-Walters and Wilding, 2022). Traps 
are not generally considered a fishing activity that penetrates the seabed (Hall et al., 
2008), and abrasion and penetration towards sediment habitats will be more 
significant in bottom towed gears. However, impacts from traps are still possible 
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through the interaction between the seabed and the gear itself, including associated 
lines and anchors.  

This is more likely to occur if the gear moves across the seabed during hauling of 
gear or when the gear is subject to strong tides, currents, or storm activity. There is 
limited direct evidence of the impacts of traps on subtidal sediments, however their 
impacts on the physical structure of subtidal mud, sandy mud or gravel habitats are 
discussed in the sediments and sandbanks review in section 9.  

5.3.2 Removal of non-target species 

Fragile infaunal species which live on or within the surface sediments (such as 
bivalves, holothurians, gastropods) are particularly sensitive to damage or 
disturbance (Kaiser and Spencer, 1996). If removed from the sediment, fan mussels 
are unable to re-burrow into the substrate. Despite being able to burrow vertically 
they cannot right themselves if removed from the sediment and laid on their sides 
(Yonge, 1953 cited in Tyler-Walters and Wilding, 2022). If traps are set directly onto 
this species, there is the potential for individuals to be dislodged, however the 
removal of fan mussel from the sediment by traps is very unlikely.  

Fan mussel has a fragile shell which is thought to be easily damaged by anchor 
impacts or trampling (Tyler-Walters and Wilding, 2022). Conversely, the mantle and 
ctenidia can be withdrawn into the shell and a damaged edge of the shell repairs 
quickly (Solandt, 2003; Yonge, 1953 cited in Tyler-Walters and Wilding, 2022).  

This could potentially reduce its sensitivity to low levels of abrasion, for example from 
trampling or possibly traps that damage exposed shell (Tyler-Walters and Wilding, 
2022), however the biological cost of repairs is likely to be high. Traps are not known 
to target fan mussel in UK waters and there is also no evidence or records of 
individuals being caught as bycatch by traps, as such there is no direct evidence of 
the impacts of traps on this feature. This evidence suggests that traps do not pose a 
significant risk towards fan mussel through removal of non-target species.  

5.4 Variation in impacts 
Although traps likely do not pose a significant risk to fan mussel, any potential 
impacts of traps may vary with fishing activity, environmental factors and the ecology 
and life history stage of this species. Fishing intensity in particular may drive 
potential impacts. Based on a matrix approach using both scientific literature and 
expert judgement, sedimentary habitats containing long–lived bivalves are classed 
as having medium sensitivity to high intensity levels of potting (Hall et al., 2008; Eno 
et al., 2013). 

The distribution of fan mussel is linked to several environmental parameters, which 
may in turn influence spatial overlap with potting fisheries (Stirling, 2016). Growth 
rates (and thus potentially recovery from abrasion impacts) could vary with life 
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history stage, location, temperature, and food supply (Solandt, 2003; Tyler-Walters 
and Wilding, 2022). Levels of natural disturbance might influence potential impacts, 
with high natural disturbance potentially increasing the likelihood of gear components 
being moved across the seabed and thus potentially increasing the probability of 
snagging protruding fan mussel shells. 

As a sessile benthic species (Stirling, 2016), the spatial overlap between potting 
activity and the distribution and abundance of fan mussel populations will clearly 
influence pathways for impact. Recoverability from disturbance will also be 
influenced by population density, with sparser populations having lower fertilisation 
efficiency (Tyler-Walters and Wilding, 2022).  

5.5 Summary of the effects of traps on fan mussel 
The literature suggests that traps are unlikely to have a significant impact on fan 
mussel, however a site level assessment considering the fishing activities taking 
place and site conservation objectives will be needed to determine whether 
management will be required.  

The site level assessment will assess fishing activities for their impact upon 
protected habitats and species. Specifically, this assessment considers the potential 
for these activities to hinder the conservation objectives of the MCZ. The data used 
in the assessment will include VMS data, as well as feature habitat data from JNCC 
and Natural England. Where the assessment concludes that the current level of 
management is not sufficient to protect the designated features of the site, 
recommended management options will be provided. MMO has regard to the best 
available evidence and through consultation with relevant advisors, stakeholders, 
and the public, will conclude which management option is implemented.  

Using scientific literature and expert judgement, sedimentary habitats containing 
long-lived bivalves have been categorised in the available literature as having a 
medium sensitivity to high intensity potting (classed as intensities seen in the 
heaviest of fisheries, for example 5 pots lifted daily per hectare, 100 m by 100 m) 
and otherwise have low sensitivity to potting (Hall et al., 2008; Eno et al., 2013). As 
fan mussel is a long-lived species found primarily in sedimentary habitats, such 
thresholds could be used to inform site level assessments and to determine whether 
management will be required. 

6 Ocean quahog 
This section brings together and analyses the available evidence on how traps affect 
ocean quahog. 

Ocean quahog (Arctica islandica) is a long-lived bivalve mollusc found throughout 
the continental shelf area of English waters, as well as offshore. Ocean quahog is a 
designated feature of the following MCZs: North East of Farnes Deep (JNCC, 
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2018h), Fulmar (JNCC, 2021e), Holderness Offshore (JNCC, 2021f) and Farnes 
East (JNCC, 2017a).  

Ocean quahog is designated as a species of conservation importance in English and 
Welsh waters and has been recorded from the Baltic, Iceland, the Faroe Islands and 
throughout the continental shelf of the North Atlantic (Witbaard and Bergman, 2003). 
The depths at which it can be found range from the low intertidal zone at 4 to 480 m, 
but most commonly between 10 to 280 m (Holmes et al., 2003). Ocean quahog is 
known to occur in waters with salinity of 16 to 40 practical salinity units (PSU) and 
temperatures of 6 °C to 16 °C, although experiments have recorded tolerance of up 
to 20 °C for a limited period of time (Oeschger and Storey, 1993; OSPAR, 2009; 
Tyler-Walters and Sabatini, 2017). The last remaining extant species of the family 
Arctidae (Morton, 2011), ocean quahog is considered the longest living non-colonial 
animal and is capable of living for centuries.  

6.1 Overview of the sensitivity of ocean quahog to traps 
6.1.1 Sensitivity – resistance to damage 

A long generation time of approximately 83 years (Hennen, 2015), low growth rate in 
adults, variable age and size at maturity, and unpredictable recruitment success 
(owing to variable environmental factors, a long planktonic larval stage and low rates 
of juvenile survival), mean that ocean quahog is particularly sensitive to pressures 
exerted by fishing activity (OSPAR Commission, 2009). Additionally, population 
structure can be skewed, with some areas being dominated by adults and others by 
juveniles (AquaSense, 2001).  

MarLIN has assessed the species as having varying resilience depending on 
location and amount of mortality. If a population has experienced significant 
mortality, then a precautionary resistance of ‘Very Low’ is recorded, as recovery is 
likely to take more than ten years, or potentially in excess of 25 years (for example in 
the North Sea; Witbaard and Bergman, 2003). If a population has only suffered some 
mortality, then the species is assessed as having a resilience of ‘Medium’ as 
recovery may be possible from low levels of continuous recruitment (Tyler-Walters 
and Sabatini, 2017). For definitions of resistance (tolerance), resilience (recovery) 
and sensitivity rankings from the MarESA (Tyler-Walters et al., 2018), see the 
glossary in the MMO MPA Fisheries Management Stage 3 Consultation Document3. 

There is a lack of literature describing the sensitivity of the species to impacts 
associated with the use of traps, however there is evidence of the impacts from 
bottom towed gear use. There is significant evidence of the impacts of bottom 
trawling on ocean quahog in the North Sea, with benthic surveys indicating a 
reduction in distribution of the species between 1902 and 1986 and a reduction in 
species abundance between 1972 and 1980 and then between 1990 and 1994 
(Rumohr et al., 1998). Gilkinson et al. (1998) noted that a key factor in determining 
sensitivity of bivalves to bottom trawling activity is burial depth, combined with size. 
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Bivalves close to the sediment surface that are buried deep enough to establish 
stability within the sediment are reported to be more likely to break when they come 
into contact with otter trawls as they are less likely to be excavated to the surface 
without damage. However, bivalves that are excavated to the surface by bottom 
towed gear activity become increasingly exposed to indirect mortality via predation 
(Ragnarsson et al., 2015).  

There is a lack of literature describing the impacts of traps and on ocean quahog. 
Although these gear types can cause some abrasion of the seabed (Roberts et al., 
2010), given the hard shell of ocean quahog and limited seabed contact of these 
gears, they are unlikely to significantly impact the species.  

The recruitment of ocean quahog is linked to water temperature, with increasing 
temperatures being attributed to the cause of low recruitment success in North Sea 
populations (Witbaard and Bergman, 2003). With increasing warming of oceans, 
southerly populations of ocean quahog may experience recruitment failure which 
could result in range contraction of the species and therefore a change in the 
sensitivity of the species to fishing activity. 

6.1.2 Recovery – rate of recovery 

Recovery from damaging activities will depend on the intensity and frequency of the 
impact and the recruitment processes of a species. There is limited research that 
has examined the recovery of ocean quahog; however, it is thought that their 
recovery may be limited by their life history characteristics of having long lifespans, 
slow growth rates and taking 5 to 15 years to reach maturity (Tyler-Walters and 
Sabatini, 2017).  

It has been reported that reductions in adult ocean quahog density over-fished 
grounds can negatively affect recovery via less effective recruitment (Witbaard and 
Bergman, 2003). The minimum required density of ocean quahog for reproductive 
success is not currently known (Hennen, 2015) therefore precautionary management 
approaches may be required in order to ensure that ocean quahog density does not 
fall below the level required to sustain the population via sexual reproduction. As 
ocean quahog populations are potentially reproductively isolated from each other 
(Holmes et al., 2003), recovery may vary at a population level. A low and constant 
rate of recruitment may be sufficient for ocean quahog populations to recover from 
low to moderate disturbance; however, it may be difficult for ocean quahog to 
recover from a sustained high level of fishing (Tyler-Walters and Sabatini, 2017).  

It has been suggested that UK waters may be a sink of new ocean quahog recruits 
from Iceland, with long periods without successful recruitment in between larval 
settlement events (Witbaard and Bergman, 2003). Larvae are thought to be brought 
down the east coast of the UK and into the mid and southern North Sea by slower 
moving waters inside gyres that allow settlement to happen. The recovery of ocean 
quahog populations at a site is likely to depend on an outside source of larvae that 
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arrives infrequently and unpredictably. The recovery of the species is also highly 
dependent on larger scale environmental pressures such as climate change (JNCC, 
2018m).  

6.2 Level of literature, caveats and assumptions 
There is no evidence on the impacts of traps on ocean quahog. Due to the unique 
life history traits and characteristics of ocean quahog, there are no proxy species 
with which to assess the impacts of traps. As a result, there is a considerable 
amount of uncertainty with regards to the impacts of traps on ocean quahog.  

6.3 The pressures of traps on ocean quahog 
As a result of traps, this feature may be sensitive to the following pressures, so they 
are considered in this document: 

• abrasion or disturbance of the substrate on the surface of the seabed. 

There is insufficient evidence available to determine whether this feature is sensitive 
to the following pressures as a result of the use of traps: 

• hydrocarbon and PAH contamination;  
• introduction or spread of invasive non-indigenous species;  
• litter;  
• synthetic compound contamination; and  
• transition elements and organo-metal contamination. 

6.3.1 Abrasion or disturbance of the substrate on the surface of the seabed  

Ocean quahog typically live in sublittoral firm sediments including level offshore 
areas, buried or partially buried in sand and muddy sand (Tyler-Walters and 
Sabatini, 2017). Traps are not generally considered a fishing activity that penetrates 
the seabed (Hall et al., 2008). However impacts from traps are still possible through 
the interaction between the seabed and the gear itself including associated lines and 
anchors. Abrasion is most likely to occur when the gear moves across the seabed 
during hauling of gear or when the gear is subject to strong tides, currents, or storm 
activity. There is no direct evidence of the impacts of traps on subtidal sediments, 
however they are unlikely to significantly impact the physical structure of sand or 
muddy sand.  

Benthic species which live on or within the surface sediments (such as bivalves, 
holothurians, gastropods) are particularly vulnerable to damage or disturbance 
(Kaiser and Spencer, 1996). The depth that ocean quahog can be found at ranges 
from the low intertidal zone at 4 m to 480 m (Holmes et al., 2003). Ocean quahog 
live buried vertically in the top layers of sediment (soft sands and muddy sands) and 
may be just below the sediment surface or buried in up to 14 cm of sediment, with 
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siphons protruding from the sediment surface (Strahl et al., 2011). It is therefore 
possible for ocean quahog siphons to be damaged by traps.  

Additionally, traps are not known to target ocean quahog in UK waters and there is 
no evidence of individuals being caught as bycatch by traps, as such there is no 
direct evidence of the impacts of traps on this feature. 

6.4 Variation in impacts 
Although traps likely do not pose a significant risk to ocean quahog, any potential 
impacts of traps may vary with fishing activity, environmental factors and the ecology 
and life history stage of this species. Fishing intensity in particular may drive 
potential impacts, with Hall et al. (2008) stating that sedimentary habitats containing 
long–lived bivalves having medium sensitivity to high intensity levels of potting. 
However, a study by Eno et al. (2013) found that ‘sand and gravel with long-lived 
bivalves’ has low resilience and high sensitivity to all levels of trapping, from single 
pass to high intensity. 

Growth rates of ocean quahog (and thus potentially recovery from abrasion impacts) 
also vary with location, temperature, and food supply (Tyler-Walters and Sabatini, 
2017). It should be noted that ocean quahog is a very slow growing organism even 
when growth rates are at the higher end of the spectrum (average 1.5 mm per year; 
Cargnelli et al. (1999)). The age dynamics of a population of ocean quahog may 
affect their sensitivity to traps, as shell strength and burial depth in the sediment 
varies with age. Some studies suggest larger, older individuals to be more 
susceptible to damage due to a comparatively lower ratio of shell thickness to shell 
size than juveniles (Rumohr and Krost, 1991). Whereas other studies suggest the 
shells of older individuals to typically be thicker and therefore provide a higher level 
of protection (Hawkins and Angus, 1986).  

Levels of natural disturbance might influence potential impacts, with high natural 
disturbance potentially increasing the likelihood of gear components being moved 
across the seabed and thus potentially increasing the probability of damaging ocean 
quahog shells. The spatial overlap between potting activity and the distribution and 
abundance of ocean quahog populations will influence the pathways for impact.  

6.5 Summary of the effects of traps on ocean quahog 
Traps are unlikely to have a significant impact on ocean quahog, however a site level 
assessment considering the site conservation objectives, intensity of fishing activity 
taking place and exposure to natural disturbance will be needed to determine 
whether management will be required.  

The site level assessment will assess fishing activities for their impact upon 
protected habitats and species. Specifically, this assessment considers the potential 
for these activities to hinder the conservation objectives of the MCZ. The data used 
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in the assessment will include VMS data, as well as feature habitat data from JNCC 
and Natural England. Where the assessment concludes that the current level of 
management is not sufficient to protect the designated features of the site, 
recommended management options will be provided. MMO has regard to the best 
available evidence and through consultation with relevant advisors, stakeholders, 
and the public, will conclude which management option is implemented.  

Using scientific literature and expert judgement, sedimentary habitats containing 
long-lived bivalves have medium sensitivity to high intensity potting (classed as 
intensities seen in the heaviest of fisheries, for example five pots lifted daily per 
hectare, 100 m by 100 m) and otherwise have low sensitivity to potting (Hall et al., 
2008). As ocean quahog is a long-lived species found primarily in sedimentary 
habitats, such thresholds could be used to inform site level assessments and to 
determine whether management will be required. 

Management of the interaction between traps and ocean quahog may be 
unnecessary for MPAs designated for this feature.  

7 Rocky reef  
This section brings together and analyses the available evidence on how traps affect 
rocky reef features.  

Reefs are an Annex I habitat listed in the Council Directive 92/43/EEC (the Habitats 
Directive). Several MCZ features including circalittoral and infralittoral rock, subtidal 
chalk, and Ross and honeycomb worm reefs correspond to the Annex I reef 
classification. JNCC classifies reef into one (or more) of the following three subtypes: 
bedrock, stony and biogenic (JNCC, 2019). For the purpose of this review, MMO has 
separated reefs into two different categories; bedrock reef and stony reef are 
categorised as ‘rocky reef’ and biogenic reef is categorised as ‘biogenic reef 
(Sabellaria spp.)’. This section only refers to rocky reef.   

For special areas of conservation (SACs), bedrock and stony reef are the terms used 
for designated features. For MCZs, the equivalent is circalittoral and infralittoral rock 
(high, moderate, and low energy). Low energy circalittoral rock and subtidal chalk 
reef have not been included in this review as they are not designated features of any 
of the relevant sites. Intertidal and infralittoral rock have also not been included in 
this review because they are not located within the relevant sections of the MPAs, 
where MMO is the principal regulator for fishing. 

Rocky reef features as considered in this review, are found in the following MCZs: 
Farnes East (JNCC, 2017a), Goodwin Sands (Natural England, 2021), Cape Bank 
(DEFRA et al., 2019), Hartland Point to Tintagel (Natural England, 2022d), South of 
Celtic Deep (JNCC, 2021g), Foreland (Natural England, 2022c), East of Haig Fras 
(JNCC, 2021d), Offshore Brighton (JNCC, 2018i); and the following SACs: Start 
Point to Plymouth Sound and Eddystone (Natural England, 2018b), Land’s End and 
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Cape Bank (Natural England, 2018a), Haig Fras (JNCC, 2018d), Wight-Barfleur Reef 
(JNCC, 2018l).  

Pink sea fan and fragile sponge and anthozoan communities are present in one 
Stage 3 site (Hartland Point to Tintagel) and will be considered in this review. Pink 
sea fan and fragile sponge and anthozoan communities are similar to some of the 
biotopes associated with rocky reefs and therefore fisheries impacts will likely be 
similar. They are also often found overlaid on rocky reefs creating a mosaic of 
multiple features. For management purposes, these mosaic habitats are therefore 
considered as one feature.   

Rocky reef is recognised as areas where animal and plant communities develop on 
rock (bedrock) or stable boulders and cobbles (stony). Rocky reefs are defined by 
Irving (Irving, 2009) as ‘hard compact substrata on solid and soft bottoms, which 
arise from the sea floor in the sublittoral and littoral zone. Reefs may support a 
zonation of benthic communities of algal and animal species.’ 

The sublittoral zone (extending from the lowest limit of the intertidal to the outer edge 
of the continental slope) can be divided into the infralittoral zone (characterised by 
algae) and the circalittoral zone (the subzone below the infralittoral dominated by 
animals) (JNCC, 2022). Both bedrock reef and stony reef are assigned one of three 
energy levels (i.e., high, moderate, or low energy, depending on exposure to tidal 
and wave energy) and are associated with rocky reefs (Natural England, 2015). 
Rocky reef sub-features found in Stage 3 sites include high and moderate energy 
circalittoral rock.  

Rocky reefs can be present in a wide range of topographical forms, ranging from 
vertical rock walls to horizontal ledges, sloping or flat bedrock, broken rock, boulder 
fields, and aggregations of cobbles (JNCC, 2021a). These reefs are characterised by 
communities of attached algae and invertebrates, usually associated with a range of 
mobile animals, including invertebrates and fish (JNCC, 2021a). Rocky reefs provide 
structural complexity for many sensitive and diverse epifauna and such habitats may 
be vulnerable to sporadic or prolonged pressures from fishing activities and 
associated gears (Sangil et al., 2013; Kaiser, 2014; Gall et al., 2020).  

Consequentially, the short and long-term effects are wide ranging; such impacts may 
reduce species composition, biomass, and diversity, potentially resulting in removal 
of key species and thereby leading to changes in ecosystem functionality and 
resilience over different timescales (Gall et al., 2020). 

7.1 Overview of the sensitivity of rocky reef to traps 
7.1.1 Sensitivity – resistance to damage 

Numerous different biotopes can make up the high and moderate energy circalittoral 
rock habitats (EEA, 2012) making the sensitivity of rocky reef habitats highly 
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variable. The sensitivity of each biotope to different pressures has been assessed 
following the MarESA approach (Tyler-Walters et al., 2018). Individual biotope 
sensitivities range from low to high. This range in sensitivity is caused by the range 
in species that make up each biotope and the different hydrological conditions in 
which they occur. These biotope sensitivities are then used in JNCC and Natural 
England’s advice on operations (AoO) to determine the site level sensitivity of the 
designated habitat feature (in this case, high or moderate energy circalittoral rock) to 
various activities (in this case, traps). Biotopes with the highest sensitivity to the 
relevant physical pressure caused by these fishing gears (abrasion/disturbance of 
the surface of the substratum or seabed) are: 

• Deep sponge communities (Readman, 2018a) - whilst some of the 
characterising sponges can be quite elastic, abrasion pressures, especially by 
heavy gears, have been shown to cause significant damage to the sessile 
epifaunal sponges. Therefore, sensitivity is assessed as 'High'. 

• Chalice sponge (Phakellia ventilabrum) and axinellid sponges on deep, wave-
exposed circalittoral rock (Readman, Lloyd, et al., 2023) - as abrasion 
pressures, especially by heavy gears, have been shown to cause significant 
damage to the sessile epifaunal sponges, sensitivity is assessed as 'High'. 

• Pink sea fan (Eunicella verrucosa) and Ross coral (Pentapora foliacea) on 
wave-exposed circalittoral rock (Readman, Jackson, et al., 2023) - E. 
verrucosa is a sessile epifauna and is likely to be severely damaged by heavy 
gears, such as scallop dredging (MacDonald et al., 1996). However, some 
studies suggest that the species may be more resistant, particularly to low 
intensity lighter abrasion pressures, such as traps and associated anchor 
damage (Eno et al., 1996). Taking all the evidence into account, sensitivity is 
assessed as ‘High’. 

• Circalittoral caves and overhangs (Readman and Hiscock, 2018) - as 
abrasion pressures, especially by heavy gears, have been shown to cause 
significant damage to the sessile epifaunal sponges. Although the biotope’s 
occurrence on cave walls and ceiling, and overhangs may protect the habitat 
from trawling, it may be impacted by mooring chains or abraded by 
anthropogenic debris. Therefore, a precautionary sensitivity of ‘High’ is 
suggested. 

• Sponges, cup corals and anthozoans on shaded or overhanging circalittoral 
rock (Readman, 2018b) - as abrasion pressures, especially by heavy gears, 
have been shown to cause significant damage to the sessile epifaunal 
sponges. Although the biotope’s occurrence on cave walls and ceiling, and 
overhangs may protect the habitat from trawling, it may be impacted by 
mooring chains or abraded by anthropogenic debris. Therefore, a 
precautionary sensitivity of ‘High’ is suggested. 

Sensitivity assessments suggest there is the potential for static gear such as traps to 
cause damage to rocky reefs and sensitive epifauna (Eno et al., 2013). Vertical rock 
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with associated species were shown to be highly sensitive to traps at heavy and 
moderate fishing intensities (Eno et al., 2013). Rock with low-lying fast-growing 
faunal turf were shown to have medium sensitivity to traps at heavy and moderate 
fishing intensities (Eno et al., 2013). Rock with erect and branching species were 
shown to have medium sensitivity to traps at heavy and moderate fishing intensities 
(Eno et al., 2013). These assessments allocated resistance and resilience scores to 
derive sensitivity by using the best available information that may or may not have 
been supported by empirical evidence from well-designed experimental studies (Eno 
et al., 2013). Empirical studies on the other hand have had mixed results with some 
finding evidence that rocky reef habitats and their communities are relatively 
unaffected by potting (Eno et al., 2001; Coleman et al., 2013; Haynes, et al., 2014). 
JNCC and Natural England (JNCC and Natural England, 2011) advised that the 
impacts of weights and anchors associated with static gear and hauling of gear can 
damage some species within fragile sponge and anthozoan communities on subtidal 
rocky habitats, but that other species appear to be resilient to individual fishing 
operations. They concluded that the sensitivity of these species to low intensity 
potting is low (JNCC and Natural England, 2011).  

Rocky reef also has varying sensitivities to the biological effects of traps, such as 
removal of target and non-target species. Removal of characterising species may 
result in the loss of the biotope (Readman, 2018a) and the removal of commercial 
fishery species such as crustacea may impact the productivity and community 
composition of the reef feature (Babcock et al., 1999). These sensitivities will vary by 
biotope and fishing intensity (Rees et al., 2021). 

7.1.2 Recovery – rate of recovery 

Recovery rates for the habitats associated with sublittoral rock will depend on the 
species present. Recovery rates may vary with life-history characteristics, larval 
longevity, dispersal potential, recruitment, and growth rates (Kaiser et al., 2018). 
There is limited literature describing the recovery of the habitat from the use of traps, 
but Rees et al. (2021), suggested that potting activity can slow or halt recovery of 
sensitive reef building taxa altogether. However, it was noted that keystone species 
under consideration had recovered elsewhere while potting activity was ongoing, but 
nevertheless posited that complete cessation of potting could accelerate recovery 
(Rees et al., 2021).   

In the absence of further available evidence of the recovery of sublittoral rock 
habitats after potting, studies of the use of bottom towed gear on this feature have 
been used. A study investigating the recovery of sessile epifauna following the 
exclusion of bottom towed gears in Lyme Bay, found that pink sea fan and Ross 
corals had projected recovery times of 17 to 20 years (Kaiser et al., 2018). Shorter-
lived species such as dead man’s fingers had much shorter recovery times of 2.5 to 
6 years (Kaiser et al., 2018). The longevity of species will also influence recovery 
rates, with short-lived fauna (for example with lifespans of 1 to 3 years) potentially 
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recovering from trawling in 0.5 to 3 years, whereas long-lived fauna (for example 
with lifespans greater than 10 years) may take several years (more than 8 years) to 
recover (Hiddink et al., 2019).  

The MarESA approach determined that the biotopes with the lowest resilience 
(recoverability) to the relevant physical pressure caused by these fishing gears 
(abrasion/disturbance of the surface of the substratum or seabed) are: 

• Deep sponge communities (Readman, 2018a) - as above in section 7.1.1. 
Therefore, resistance is assessed as 'Low' and resilience is assessed as 'Very 
Low'. 

• Chalice sponge (P. ventilabrum) and axinellid sponges on deep, wave-
exposed circalittoral rock (Readman, Lloyd, et al., 2023) - as above in section 
7.1.1. Therefore, resistance is assessed as 'Low' and resilience is assessed 
as 'Very Low'. 

• Pink sea fan (E. verrucosa) and Ross coral (P. foliacea) on wave-exposed 
circalittoral rock (Readman, Jackson, et al., 2023) - as above in section 7.1.1. 
Therefore, resistance is assessed as ‘Low’ and resilience is ‘Very Low’. 

7.2 Level of literature, caveats and assumptions 
This review is based on information sourced from peer-reviewed scientific journals 
and research reports. The majority of literature covered in this section comes from 
the UK and the North Sea, whilst some of the research considered here derives from 
global reviews of the relevant literature (Jennings and Kaiser, 1998; Broadhurst et 
al., 2006; Suuronen et al., 2012). Some of the research related to the impacts of 
traps on soft coral and the movement of traps in storms comes from the tropical 
United States ‘US’ (Lewis et al., 2009; Shester and Micheli, 2011). While some 
metrics are presented to enumerate impacts, they do not necessarily reflect the 
impacts across the whole fishery. 

Walmsley et al. (2015) undertook an extensive literature review on behalf of the 
Defra Marine Biodiversity Impact Evidence Group on the physical impacts of potting 
on a range of UK MPA features. Many of these studies are included in this literature 
review. Walmsley et al. (2015) noted a divergence between sensitivity assessments 
based on expert opinion that suggested certain reef species were sensitive to traps, 
and assessments based on empirical evidence that found very limited proof of 
negative impacts as a result of traps. Walmsley et al. (2015), however, did not take 
into account studies later than 2015, such as Rees (2018) and Rees et al. (2021) 
which found that increased trap activity negatively impacted the recovery of sensitive 
reef species. These findings are discussed in detail in section 7.3.2. Walmsley et al. 
(2015) highlight there are limitations to all of the empirical studies reviewed, as well 
as gaps in evidence. The studies lacked longer-term research, unfished controls with 
similar physical and environmental conditions as the fished sites, or suitable 
environmental and pressure data to correlate with observed ecological data 
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(Walmsley et al., 2015). Nevertheless, Walmsley et al. (2015) recommends that 
traps can be generally scoped out of assessments for bedrock and stony reef, unless 
there are site specific concerns around areas highlighted by some inconclusive 
empirical results or sensitivity assessments or if trap intensity is deemed 
incompatible with the conservation objectives of the site.  

7.3 The pressures of traps on rocky reef 
As a result of traps, this feature may be sensitive to the following pressures, so they 
are considered in this document: 

• abrasion or disturbance of the substrate on the surface of the seabed; 
• removal of target species; and 
• removal of non-target species. 

There is insufficient evidence available to determine whether this feature is sensitive 
to the following pressures as a result of the use of traps: 

• hydrocarbon and PAH contamination;  
• introduction of light; 
• litter;  
• synthetic compound contamination;  
• transition elements and organo-metal contamination; 
• underwater noise changes; and 
• visual disturbance. 

7.3.1 Abrasion or disturbance of the substrate on the surface of the seabed 

Abrasion impacts from traps may occur during deployment, positioning (via 
dragging), tidal or current movement and swell, and recovery (via hauling). Direct 
abrasive contact may occur from the trap itself; the end weight and anchors and 
indirect impacts may occur from scour, or the rubbing effects caused by the 
associated trap ropes (Hartnoll, 1998; Eno et al., 2001; Hall et al., 2008; Rees, 
2018). It should be noted that experimental studies on the impacts of traps may not 
necessarily replicate actual fishing practices as dragging of gear is generally avoided 
by fishers to prevent snagging and damaging the gear. 

Commercial experiments conducted by Gall et al. (2020) found that rope movement 
once traps were deployed and left to soak in situ was observed for 51 % of gear 
deployments, though in many of these instances (46 %) this movement was 
described as minimal, with no scour. Gall et al. (2020) also found that the total 
possible seabed contact area (total distance travelled x area of base of trap) was 
6.20 m2 ± 0.61, and the length of the seabed contact area (distance where trap 
contacted seabed x area of base of trap) was 3.04 m2 ± 0.24 (49.07 % of the total 
possible contact area) during hauling. These results will change depending on the 
type of trap used, the site, and the target fishery, hence the need for site level 
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assessments. This is discussed further in Section 7.4. In this study, one string of 
inkwell traps and one string of parlour traps were deployed over rocky reef habitats 
with four traps per string (Gall et al., 2020). The abrasion pressure is unlikely to 
impact the rocky substrate itself, being more likely to impact the taxa associated with 
the rocky reef habitats.  

Mechanical impacts of static gear on rocky reef (for example weights and anchors 
hitting the seabed, hauling gear over seabed, rubbing/entangling effects of ropes) 
can damage some species (Eno et al., 1996). Other species have shown resilience 
to traps being dropped and hauled (Eno et al., 2001; Coleman et al., 2013) but there 
may still be an increased risk of cumulative damage from fishing activity at higher 
intensities (Eno et al., 2001).   

Surveys of Land’s End and Cape Bank were conducted in 2007 by Birchenough et 
al. (2008) and in August and October of 2010 by Axelsson and Dewey (2011). The 
results of these surveys were reviewed in a study of the MPA by Natural England 
(2012). Fishing activity in the inshore portion of the MPA is generally small scale and 
seasonal, consisting of traps, gill nets and handlines, and the exposure to physical 
damage through abrasion is therefore low (JNCC and Natural England, 2012). 
Exposure to abrasion in the offshore portion of the site is considered moderate due 
to potential trawling and dredge activity. There was a low level of trawling and 
dredging activity in the inshore section of the site due to a byelaw prohibiting the 
activity. The 2007 surveys recorded ‘no evidence of habitat damage as a result of 
anthropogenic activity’ (Axelsson and Dewey, 2011), the majority of which is static 
gear. The 2010 surveys recorded vertical rock faces occurring in several locations 
throughout the site colonised by large numbers of epifauna and Ross corals 
(Axelsson and Dewey, 2011). They found no evidence of damage caused by human 
activity (Axelsson and Dewey, 2011). When the video lines and photographs taken 
during the 2010 survey were compared alongside those of the 2007 surveys, 
Axelsson and Dewey (2011) found no evidence of changes to the biotope 
composition within the MPA. While the Axelsson and Dewey (2011) surveys cannot 
definitively rule out negative impacts from fishing activities, the absence of any 
evidence of physical damage, despite coinciding with higher levels of fishing effort 
than seen more recently, strongly indicates that fishing activities have resulted in 
minimal, if any, damage to the reef feature, including those biotopes and species 
identified as the most potentially sensitive. This is consistent with Coleman et al. 
(2013) who reported that there were no differences in ecological change from 2004 
to 2007 between areas subject to controlled traps in a newly introduced no-take-
zone, areas outside of the no-take-zone and to areas not fished at all. 

Eno et al. (2001) observed the bending and recovery of pink sea fan following trap 
deployment and removal, which suggests minimal impact of traps on the species, 
however there may be more long-term implications to their ability to withstand 
immediate trap pressure. The pink sea fan skeleton is covered in soft tissue 
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(coenenchyma) which may be damaged through these trap interactions. Fouling 
organisms such as the invasive warm water barnacle (Hesperibalanus fallax formerly 
Solidobalanus fallax) have been observed colonising pink sea fan on the Eddystone 
reef near Plymouth (Southward et al., 2004). They appear to initially settle on the 
damaged areas of pink sea fan where the coenenchyma has been damaged and the 
skeleton exposed (Southward et al., 2004) this would suggest that trap activities may 
lead to a greater susceptibility of pink sea fan to fouling organisms, potentially 
leading to reduced survival over longer timescales. 

In abraded E. verrucose colonies, regrowth can occur within days (Readman and 
Hiscock, 2017); however, if the coenenchyma (the common tissue that surrounds 
and links the polyps) is damaged or scraped off, prompt recovery could fail leaving 
them vulnerable to colonisation by epibiota or disease. Subsequent mechanical 
stress and susceptibility to weakening from the burrowing activities of epibiota could 
induce mortality (Bavestrello et al., 1997). 

Eno et al. (2001) and Tillin et al. (2010) classified fragile sponge and anthozoan 
communities on subtidal rocky habitats as high sensitivity to surface abrasion. 
Stephenson et al. (2017) commented that encrusting species are unlikely to be 
damaged as their size and shape enable them to withstand impacts from physical 
disturbance and abrasion. The impacts of abrasion from static gears, such as traps 
are not well studied but evidence suggests that species such as sponges and soft 
corals may be left vulnerable to disease and delayed mortality after damage has 
occurred (Bavestrello et al., 1997; Shester and Micheli, 2011; Readman and 
Hiscock, 2017).  

7.3.2 Removal of target species 

The use of traps on and around reef features results in the removal of target species 
which play a role in maintaining habitat diversity within the ecosystem, including 
crustacea species such as edible crab (Cancer pagarus), European lobster 
(Homarus gammarus), crawfish (Palinurus elephas) and other species such as 
whelks (Gubbay and Knapman, 1999; Sewell and Hiscock, 2005; JNCC and Natural 
England, 2011). Removal of these species could impact the productivity and 
community composition of the reef feature as decapods can provide important 
structure to benthic communities and even regulate trophic cascades in a variety of 
temperate habitats (including subtidal reefs) (Babcock et al., 1999).  

The predation of specific competitors such as mussels or the predation of herbivores 
by target species such as edible crab and lobster, allows for the maintenance of 
algal growth (Boudreau and Worm, 2012). However, this is not specific to target 
species such as edible crab and European lobster, rather as a generalised role of 
large decapod species on reef features (Tonk and Rozemeijer, 2019). Similar prey 
preferences have been found for the edible crab and other co-existing crab species 
indicating niche-competition (Mascaró and Seed, 2001; Griffin et al., 2008; Silva et 
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al., 2008). Therefore, the removal of edible crab through the potting fishery could 
increase the abundance of co-existing crab species due to reduced competition with 
edible crab. Silva et al. (2014) reported small-scale migrations of different crab 
species, indicating that the different species could be interchangeable in terms of 
ecosystem function and therefore the impact of reduced edible crab abundance on 
the reef feature is likely to be minimal.   

Some evidence shows that inter-specific competition may be the limiting factor for 
edible crab, rather than removal from fishing. This is evident as increased 
abundance and size of European lobster, and their predation of the smaller edible 
crabs can be seen as a result attributed to reduced fishing pressure (Hoskin et al., 
2011).  

Rees et al. (2021) showed that potting for brown crab and European lobster within 
Lyme Bay MPA over temperate reef building and reef associated organisms resulted 
in the reduced quality and quantity of commercially targeted species. Areas with a 
high density of pots (described as those above the 'medium effort' category of 15 to 
25 pots per 0.25 km2) resulted in a 19 % reduction in average abundance of brown 
crab in comparison to lower fishing effort sites, and for European lobster, 35 % lower 
average abundances. Brown crab also experienced lower weights, suggesting worse 
condition of individuals in high and medium effort sites and thus that fishing at lower 
levels could maximise economic return and catch quality. The reduction in targeted 
crab and lobster in high effort sites suggests sustained removal may have altered the 
abundance of the targeted species locally. High potting effort was also associated 
with a reduction in reef building taxa which provide important habitat for reef 
associated fauna (targeted commercial catch). However, the period of the study of 
four years was insufficient to conclude interdependence, as there was no effect on 
reef associated fauna noted. It was also suggested that the lower weight of crabs 
could be a result of selective fishing practices, with fishers retaining heavier, higher 
value landings and returning lighter individuals (Rees et al., 2021). 

7.3.3 Removal of non-target species 

Traps can remove non-target species which could impact community composition. 
Removal of non-target species includes all incidental catch, such as undersized 
target species. The mortality of incidental catch in traps is generally considered low 
due to the selectivity for the target species and high probability of survival for any 
unwanted species caught and returned (Broadhurst et al., 2006; Suuronen et al., 
2012).  

A UK-based study by Gall et al. (2020), investigating trap interaction mechanisms 
and footprints, showed that 14 of 18 taxa identified suffered damage from traps and 
individuals of six taxa were removed from the reef. Trap hauling damaged or 
removed between 25 % and 30 % of observed epibenthic species, with broadly 
consistent patterns between trap type. Individuals of edible sea urchin (Echinus 
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esculentus), black sea urchin (Holothuria forskali) and common starfish (Asterias 
rubens) were observed to roll or be moved out of the way by the pressure wave from 
a trap (Gall et al., 2020). Analysis from this study identified that, following trap haul, 
significantly more individuals remain undamaged (0.54 individuals per m2 (3 %)) 
(Gall et al., 2020). Selected taxa for which more individuals were damaged than 
were undamaged by inkwell traps were C. celata (damaged = 54 %, undamaged = 
45 %), E. verrucosa (damaged = 54 %, undamaged = 45 %), and P. foliacea 
(damaged = 82 %, undamaged = 13 %) (Gall et al., 2020). The taxa removed from 
the reef included two upright branching taxa (A. diaphanum and A. digitatum) and 
two taxa with large forms projecting from the reef (C. celata and P. foliacea) and 
Dendrodoa grossularia, which attached to the reef at its base (Gall et al., 2020). 
Consistency was exhibited across trap type in those species groups either impacted 
or removed from the reef by hauling, and upright species were found to be 
particularly vulnerable to damage from pots (Gall et al., 2020).  

The study noted that while areas fished with static gear ‘more closely represent fully 
functioning benthic rocky reef areas’ in comparison to areas that had previously been 
fished with bottom towed gear, there was not a statistically significant difference 
between the two (Gall et al., 2020). While recognising that the increased presence of 
biogenic habitat forming taxa (hydroids, bryozoans and soft corals) in the traps-only 
areas would ultimately benefit these sites by decreasing sediment movement and 
water speed, supporting a more biodiverse and productive ecosystem, full recovery 
of non-target species had not occurred (Gall et al., 2020). It was noted that negative 
effects of potting may have been compounded by a particularly bad storm season: 
fishers were unable to retrieve traps that then may have caused greater than usual 
damage to species due to longer soak time and increased movement across the 
seabed (Gall et al., 2020). 

Nevertheless, Gall et al. (2020) calls into question earlier short-term studies where 
no detectable negative effects of potting were found for benthic species (Eno et al., 
2001; Coleman et al., 2013; Stephenson et al., 2017), and supports the findings of 
Rees (2018). Rees (2018) studied impacts of traps over a three-year period using 
industry standard parlour pots in four 500 x 500 m areas in Lyme Bay at different 
densities (‘no traps’ (control) = 0 traps; ‘low’ = 5 to 10 traps; ‘medium’ = 15 to 25 
traps; ‘high’ = 30 traps), and found traps had impacts on abundance and species 
richness, especially in high density areas (Rees, 2018). Two of the indicator species 
(Ross coral, P. foliacea and the ascidian, Phallusia mammillata) increased in 
abundance after three years of reduced trap density, with P. mammillata showing 
positive recovery in the low trap and control treatments and P. foliacea showing 
recovery in control treatments (Rees, 2018). 

Both Gall and Rees suggest that while traps may have limited impact on some non-
target species, the implications of year-round trapping on the broader reef 
ecosystem may have been underestimated in short-term studies, and that 
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management approaches should consider potential negative impacts of high spatial 
and temporal densities of potting effort on the biological functions of reef habitats 
(Rees, 2018; Gall et al., 2020). 

7.4 Variation in impacts 
The impacts of traps on rocky reefs will likely depend on several factors, including 
gear variations, fishing intensity, and habitat and environmental variables. Rocky 
reefs that are subject to relatively high levels of wave energy, like those in Cape 
Bank, are likely to be less sensitive to physical impacts than those in more sheltered 
areas, such as Lyme Bay (Rees, 2018). This is because their ecological components 
either have higher resilience, resistance, or lower sensitivity. 

Studies carried out in Lyme Bay into the impacts of the 2013/2014 storms, on 
comparable habitat, found reductions in abundance, diversity and richness after the 
storms, and impacts on selected indicator taxa (Gall et al., 2020). The true impacts 
of traps may therefore be compounded by impacts from storms (Lewis et al., 2009). 
As such the abrasive impacts of wind-driven trap movements during storm events 
may be indistinguishable from the direct impacts on the benthos of the storms 
themselves.  

Stephenson et al. (2015) showed that trap movement can occur during spring or 
neap tides but was more common during spring tide (four of the six days with 
significant trap movement), indicating that moderate tidal movement may cause 
abrasion. The distances of trap movements varied with different environmental 
conditions (swell height and tidal strength), with overall trap movement increasing 
slightly with increasingly extreme conditions. This suggests that a combination of 
swell height and tidal strength can affect trap movement. The area potentially 
impacted by traps moved by swells and tides ranged from 53 to 115 m² per trap 
(mean = 85.8 m²) but there was no significant difference in area impacted between 
neap and spring tide or swell height (Stephenson et al., 2015). At a local scale, trap 
impacts on epibenthic assemblages and species richness may not be detected 
against the background of natural variability. Studies carried out in Florida, assessing 
the impacts of wind-driven trap movement on coral reef, have highlighted variation in 
the area of benthic disturbance dependant on depth. Single buoyed lobster traps (81 
cm × 56 cm × 38 cm) sited on the reef for a period of four to seven months were 
found to disturb a mean area of the benthos of 4.7 m2 at 4 m depth and 1.1 m2 at 12 
m depth respectively (Lewis et al., 2009). This suggests that traps deployed in 
deeper waters will experience less movement as a result of storm conditions. 
Coleman et al. (2013) found that unbuoyed traps resulted in considerably less 
disturbance to the seabed, indicating that movement of traps results from wind acting 
on the buoy-line as opposed to the trap itself. As traps are commonly deployed as 
multiple pots spaced along a rope, with buoys attached to each end of the string of 
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gear, this indicates that wind-driven movement will result in less movement of those 
traps not closely attached to the buoy lines. 

The negative consequences of traps found in the studies above were all concerned 
with fragile and sensitive species; however, the scale of impact appears to vary 
between species. Eno et al. (2001) reported some evidence of detachment of 
ascidians (Ascidiacea) and sponges (Porifera) and damage to Ross coral colonies 
due to trapping, while sea pens (Pennatulacea) were observed reattaching to 
substrate after smothering or uprooting and pink sea fan (Eunicella verrucosa) were 
observed bending under the weight of a trap but ‘springing back’ once the trap was 
removed. 

Rees (2018) found that sessile reef species decreased in abundance over time when 
subjected to long term trapping activity, with Ross coral being particularly sensitive 
and showing a negative response to even low trap densities. However, prior to the 
study taking place, a storm removed almost the entire Ross coral population in the 
area (Rees, 2018). This was therefore a recovering population with low Ross coral 
abundance, and this may have exacerbated the significance of the trap impacts 
(Rees, 2018). Pink sea fan abundance decreased in both the medium and high trap 
intensity treatments, but decreases were not statistically significant (Rees, 2018). 
However, it was noted that this may indicate a longer-term response that their three-
year period did not completely document (Rees, 2018).  

Rees (2018) challenges the perception that commercial traps are benign based on 
more recent observations at ‘normal’ trap levels (i.e. set/haul two to three times a 
week in stable weather and once a week in unstable weather). Many recovering 
species, subsets and selected indicator species showed no impact from above-
normal levels of traps on relative abundance, species richness and assemblage 
composition; however, Ross coral (P. foliacea) under low, medium and high trap 
treatments, and the sea squirt (P. mammillata) under medium and high treatments 
showed impacts of trap activity on recovery after three years (Rees, 2018).  

Likewise, in a study in Lyme Bay MPA, Rees et al. (2021) found that on which 
circalittoral rock, infralittoral rock and subtidal stony reef designated features, a 
higher density of pots targeting brown crab and European lobster resulted in 36 % 
lower mean abundance of reef builders, including individual and colonial sessile reef 
taxon, such as P. foliacea and P. mammillata, than in low and medium effort sites, 
with medium density calculated as 15 to 25 pots per 0.25 km2. Notably the study 
posits that potting activity can slow or halt recovery of P. foliacea altogether and that 
complete cessation of potting could accelerate recovery. While no evidence of P. 
foliacea recovery was observed during the four year timescale of the study, it was 
noted that recovery while potting activity was ongoing might be possible on a longer 
timescale, as described in other studies of Lyme Bay MPA. The study nevertheless 
concludes that comparative levels of potting above this ‘medium’ density threshold 
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would likely have a negative effect on reef building taxa similar to the identified 
indicator taxa (Rees et al., 2021).  

Although Stephenson et al. (2017) focussed on algal dominated reef features which 
can be less sensitive, the study found that no declines in abundances of erect 
species were found under intensive trap fishing, supporting the findings of previous 
UK studies (Eno et al., 2001; Coleman et al., 2013). Direct impacts were not 
observed in intensively or lightly fished rocky reef habitats - specifically, ‘faunal and 
algal crusts on exposed to moderately wave-exposed circalittoral rock’ - and while a 
shift in community composition was found, this was attributed to natural change 
when controls were considered (Stephenson et al., 2017).  

The physical footprints of traps are much smaller than mobile gears such as trawls 
and dredges (Nielsen et al., 2013), making it very unlikely that traps fished 
commercially would land, soak and be hauled, in exactly the same location on 
successive fishing trips (Eno et al., 2001). Erect species typically found in the 
habitats studied (such as Laminaria hyperborea, red and brown algae greater than 1 
cm, Delessaria sanguinea, Flustra foliacea, Alcyonium digitatum and feather 
hydroids (for example Nemertesia ramosa)) are all expected to recover between 6 
and 36 months from mechanical interference (based on crushing, physical blows, or 
rubbing and erosion of a single passage of a standard scallop dredge across the 
organism (Jackson, 2004; Tyler-Walters, 2006; Tyler-Walters and Ballerstedt, 2007; 
Budd, 2008). It is likely, therefore, that these species will not be severely damaged 
and are expected to recover between fishing events. It is noted that other species, 
for example axinellids, may take up to 25 years to recover and structurally complex 
species such as, Lithothamnion coralloides, much longer (Stephenson et al., 2017). 
It should be noted, however, that this study only looked at trap activities from July to 
September in 2014 and July and August in 2015, despite traps being used all year 
round, and study sites were small (25 x 10 m and 5 x 10 m control areas) 
(Stephenson et al., 2017).  

7.5 Summary of the effects of traps on rocky reef 
The majority of literature before 2015 has suggested that traps are unlikely to 
significantly impact rocky reef biotopes. However, more recent studies, such as 
those conducted by Gall et al. (2020) and Rees (2018) and Rees et al., 2021 
suggest that traps will have negative impacts on the biological functions of reef 
habitats at high spatial and temporal densities. A site level assessment considering 
the site conservation objectives, intensity of fishing taking place, exposure to natural 
disturbance and potential presence of particularly sensitive species will be needed to 
determine whether management will be required. 

The site level assessments will assess fishing activities for their impact upon 
protected habitats and species (in this case, the relevant biotopes for rocky reef). 
Specifically, this assessment considers the potential for these activities to hinder the 
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conservation objectives of the MCZ or have an adverse effect on the site integrity of 
the SAC. The data used in the assessment will include VMS data, as well as feature 
habitat data from JNCC and Natural England. Where the assessment concludes that 
the current level of management is not sufficient to protect the designated features of 
the site, recommended management options will be provided. MMO has regard to 
the best available evidence and through consultation with relevant advisors, 
stakeholders, and the public, will conclude which management option is 
implemented.  

Site level assessments may conclude that management of the interaction between 
traps and rocky reef biotopes may be unnecessary for MPAs designated for these 
features. In which case, a site monitoring and control plan, including regular 
monitoring of this fishing activity with no restrictions, may be suggested to be 
sufficient at this stage. 

8 Biogenic reef (Sabellaria spp.) 
This section brings together and analyses the available evidence on how traps affect 
biogenic reef features. 

Reefs are an Annex I habitat listed in the Council Directive 92/43/EEC (the Habitats 
Directive). Several MCZ features including circalittoral and infralittoral rock, subtidal 
chalk, and Ross and honeycomb worm reefs correspond to the Annex I reef 
classification. JNCC classifies reef into one (or more) of the following three subtypes: 
bedrock, stony and biogenic (Duncan et al., 2022). For the purpose of these 
literature reviews, MMO has separated reefs into two different categories; bedrock 
reef and stony reef are categorised as ‘rocky reef’ and biogenic reef is categorised 
as ‘biogenic reef (Sabellaria spp.)’. This section only refers to biogenic reef 
(Sabellaria spp.).  

Although other biogenic reef habitats exist such as mussel (Mytilus edulis) beds, this 
document only considers reefs formed by species of Sabellaria worm (Sabellaria 
spp.) as these are the only types of biogenic reef found within the relevant sections 
of the MPAs, where MMO is the principal regulator for fishing. Sites containing 
Sabellaria spinulosa are Goodwin Sands (Natural England, 2021); Haisborough, 
Hammond and Winterton (JNCC, 2018e); Inner Dowsing, Race Bank and North 
Ridge (JNCC, 2018f); and North Norfolk Sandbanks and Saturn Reef (JNCC, 
2017b). 

As an Annex I habitat, S. spinulosa reef, is required to be protected through 
designated Special Areas of Conservation. As such, while S. spinulosa is often 
considered ephemeral, management is important to protect areas that consistently 
support reef or where reef is most likely to form (Tillin et al., 2023). Where areas of 
core reef have been identified through long term, high confidence data sets targeted 
level of management can be established.  Where, this quality of data is not available, 
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a more precautionary approach will need to be taken when applying conservation 
advice and establishing the margins of this feature. 

8.1 Overview of the sensitivity of biogenic reef to traps 
8.1.1 Sensitivity – resistance to damage 

When conditions are favourable, dense aggregations of Sabellaria spp. form reefs. 
These reefs are structurally fragile and therefore interactions with fishing gear have 
the potential to negatively impact the habitat and associated biotopes. They are most 
sensitive to substratum loss and displacement as the worms are fixed to the 
substratum and cannot reattach once dislodged or rebuild their tubes if removed 
from them (OSPAR Commission, 2010). Sabellaria spp. reefs may be impacted by 
both static and towed gear types (Roberts et al., 2010) depending on location of the 
reef and exposure to various pressures (for example a subtidal reef is unlikely to be 
exposed to trampling, however at spring tides this may occur if the reef is exposed). 
Sensitivity assessments of Sabellaria spp. reefs identify the main pressures from 
fishing activities to be abrasion/disturbance of the substrate on the surface of the 
seabed and removal of non-target species (Jackson and Hiscock, 2008). 

The sensitivity of Sabellaria spp. reefs to different pressures has been assessed 
following the MarESA approach (Tyler-Walters et al., 2018). Individual biotope 
sensitivities range from low to high. These are then used in JNCC’s and Natural 
England’s AoOs to determine the site level sensitivity of the designated habitat 
feature to various pressures. JNCC and Natural England (JNCC and Natural 
England, 2011) report the sensitivity of Sabellaria spp. reefs as medium, depending 
on fishing intensity, while others have considered sensitivity as minimal (Holt et al., 
1998) and low (Tillin et al., 2010). Tillin et al. (2010) considered S. spinulosa reefs to 
have a low sensitivity to surface abrasion from static fishing gear types. 

Sensitivity of Sabellaria spp. reef to, and recovery from, fishing activity will depend 
on several factors including environmental conditions, which particular Sabellaria 
spp. is present, the sensitivity of that species, and level of exposure to the 
pressures/disturbance. 

8.1.2 Recovery – rate of recovery 

Certain disturbance events such as fracturing damage, or partial removal of 
Sabellaria spp. reef structure, may not always result in the disappearance of the reef. 
Evidence has shown that damaged parts of the reef can be rebuilt in time, depending 
on the extent and nature of the damage; this could be as quickly as within a few 
days, suggesting high recovery of the species (Salomidi et al., 2012). It has been 
illustrated that Sabellaria spp. polychaetes release gametes when removed from 
their tubes (Pearce et al., 2011). This spawning response increases their resilience 
to disturbance and in some cases means the disturbance can enhance reef structure 
(Pearce et al., 2011). However, recovery is dependent on the supply of suitable 
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material with which to repair the damaged part of the tube, as such, a lack of 
material could result in further erosion of the reef (Last et al., 2011). Although 
disturbance can potentially result in enhancement of reef structure and high recovery 
rates, there is an initial immediate impact to reef communities which could have 
longer term impacts on the communities’ recovery (Salomidi et al., 2012). Although 
there is no evidence which quantifies the recovery rate from fishing disturbances, 
Jones et al. (2000) suggests that S. spinulosa could recolonise after winter storm 
damage up to 2.4 cm by the following summer. Recovery rates will also vary 
depending on several factors, such as season of impact, larval supply, recruitment, 
and local environmental factors (Gibb et al., 2014; Tillin et al., 2015). A report by 
Gibb et al. (2014), extrapolating results of recovery from post beam trawl studies of 
S. alveolata and applying them to S. spinulosa, predicts that recovery through repair 
and larval re-colonisation could occur within 2 to 10 years, if sufficient proportions of 
reef and worms survive. 

8.2 Level of literature, caveats and assumptions 
Walmsley et al. (2015) have noted that there is no primary evidence on the direct 
impact of traps on Sabellaria spp. reef. However, sensitivity assessments based on 
expert knowledge are available. Consequently, this review uses both direct peer 
reviewed evidence and grey literature (for example, reports, policy literature and 
government documents) to review the impacts of traps on biogenic reefs. Key 
evidence gaps are around trap intensity and location, long time series data and 
natural variability (Walmsley et al., 2015). While there has been more recent interest, 
and sensitivity assessments do exist (Hall et al., 2008), there is still a lack of 
evidence. As such, this review has used literature for both Sabellaria spp. 
(S. spinulosa and S. alveolate), as this is the best available evidence, although it is 
recognised that both species will have different sensitivities.  

The review produced by Gibb et al. (2014) illustrates that there is limited evidence on 
recovery rates, stability, and persistence of Sabellaria spp. reef as a result of subtidal 
trap activity. Gibb et al. (2014) does illustrate how lighter damage of Sabellaria spp. 
reef results in quicker recovery of around 4 to 5 days, compared to longer periods of 
time from heavy damage causing large cracks in Sabellaria spp. reef, especially if 
reef damage is further exacerbated by wave action. Gibb et al. (2014) showed that 
there is some evidence where intertidal S. alveolata reef took 23 days to recover 
from severe damage after trampling. It is recognised that some caution is needed in 
extending this conclusion to S. spinulosa and that S. spinulosa have been recorded 
to be more fragile and less resilient than S. alveolata reefs, (Cunningham et al., 
1984; Gibb et al., 2014).  

A review by Rees (2018) concluded that there is a scarcity of empirical studies on 
the impact of traps on reefs, and that the evidence is varied with some studies 
finding little evidence of impacts (Coleman et al., 2013; Haynes et al., 2014; 
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Stephenson et al., 2015; Rees, 2018). Rees (2018) states that due to the short 
timescales of the studies it is not possible to eliminate the potential for cumulative or 
longer-term impacts. However, it should be noted that the impacts discussed in more 
detail are for a number of species and not just Sabellaria spp. Abrasion caused by 
pots will also vary as pots themselves may have different construction materials and 
differ in dimensions and weight (Walmsley et al., 2015). 

8.3 The pressures of traps on biogenic reef 
As a result of traps, this feature may be sensitive to the following pressures, so they 
are considered in this document: 

• abrasion or disturbance of the substrate on the surface of the seabed; and 
• removal of non-target species. 

There is insufficient evidence available to determine whether this feature is sensitive 
to the following pressures as a result of the use of traps: 

• hydrocarbon and PAH contamination; 
• introduction of light; 
• litter; and 
• organic enrichment. 

8.3.1 Abrasion/disturbance of the substrate on the surface of the seabed 

Traps can damage reef (including Sabellaria spp.) through gear striking or becoming 
entangled with the reef. This is most likely on deployment, through movement of 
gear on the benthos due to tide, current and storm activity, and as the gear is 
dragged along the seafloor on retrieval (Coleman et al., 2013; Grieve et al., 2014; 
Gall et al., 2020). The use of traps is generally considered far less damaging to 
benthic habitats than the use of mobile gears (Sewell and Hiscock, 2005).  

Physical disturbance can result in epifauna, especially emergent species such as 
erect sponges and coral being dislodged or damaged when snagged (on a trap for 
example), although there are limited studies of such effects (Gubbay and Knapman, 
1999; Sewell and Hiscock, 2005; Polet and Depestele, 2010; Lart, 2012; Coleman et 
al., 2013; Walmsley et al., 2015). 

Gibb et al. (2014) state that abrasion on the surface of S. spinulosa reef is likely to 
damage the ends of the worm tubes and may cause greater damage where areas 
are broken apart. Although Sewell and Hiscock (2005) suggest there is little 
likelihood of damage from traps on S. spinulosa reef, they also state that erect S. 
spinulosa reef communities can be physically damaged by traps when deployed, 
dragged or extracted.  

Biogenic reef on sediment habitats, listed in Hall et al. (2008), refer to S. alveolata 
and have been described as having medium sensitivity to heavy levels of trap 
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fishing. S. spinulosa reefs have been described as having a medium sensitivity to 
abrasion (Tillin et al., 2022) and are known to be more sensitive to the impacts of 
abrasion than S. alveolata (Gibb et al., 2014). 

Traps cause direct physical impacts to biogenic reef which may have biological 
implications for the polychaetes forming the reef and the flora and fauna associated 
with the reef. Traps cause damage to the reef structure, reducing the substrate 
available for species to attach to (Kaiser et al., 2006). Damage and fragmentation of 
reef also reduces the habitat structure and complexity, reducing its capacity to 
support epifauna and infauna communities (JNCC, 2011; Last et al., 2011), although 
these effects are less significant than for trawling. Gibb et al. (2014) cites studies 
which show S. alveolata reefs recovered within 23 days from trampling, walking and 
stamping (Cunningham et al., 1984). However, c also reported that more severe 
damage caused by kicking and jumping on the reef was still not fully repaired 23 
days later. Anchor contact and dragging could cause similar levels of damage but it 
is unclear how reefs would recover. S. spinulosa reefs are also recorded to be more 
fragile and less resilient than S. alveolata reefs, meaning the impacts of 
abrasion/disturbance may be greater and recovery times longer (Gibb et al., 2014) 
than those observed in S. alveolata (Cunningham et al., 1984).  

Sensitivity to abrasion can modify Sabellaria spp. reef and associated communities 
(Salomidi et al., 2012). Impacts are greater from trawling than from traps (Bouma et 
al., 2009). The physical footprints of traps are much smaller than mobile gears such 
as trawls and dredges (Nielsen et al., 2013), and it is unlikely that they would land, 
soak and be hauled, in exactly the same location on successive fishing trips (Eno et 
al., 2001). The potential contact area for traps is significantly larger than just the 
contact the trap has with the seabed due to the need to account for the distance 
travelled by pots moving with currents and tides (for example for inkwell pots the 
total contact area could be 7.16 m2 compared to a seabed contact area of 3.51 m2) 
(Natural England, 2022a). Any loss of reef structure can result in reduced species 
abundance/richness, biomass, and consequentially ecosystem functioning (Salomidi 
et al., 2012). Although Sabellaria spp. have medium resilience to abrasion (Tillin et 
al., 2015), local environmental factors such as current strength and sediment supply 
may increase impacts felt by traps (Salomidi et al., 2012).  

8.3.2 Removal of non-target species  

Traps have the potential to remove non-target species (bycatch) which can impact 
species abundance, community composition and food web interactions (Alverson et 
al., 1994; Bullimore et al., 2001; Gibb et al., 2014). For example, the removal of 
species such as juvenile fish that prey on S. spinulosa worms could be beneficial to 
S. Spinulosa due to reduced predation but may be detrimental to the overall reef 
feature, which includes the reef’s associated communities. Gibb et al. (2014) cites 
previous studies which show non-commercial butterfish (Pholis gunnellus) and 
dragonet (Callionymus lyra) prey on S. spinulosa worms. The common shore crab 
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(Carcinus maenas) is also known to predate S. spinulosa (Taylor et al., 1962; Gibb 
et al., 2014). The brittlestar (Ophiothrix fragilis) which can form dense aggregations, 
also competes with S. spinulosa worms for food and space. However, there is no 
empirical evidence to demonstrate how removal of these predators impact S. 
spinulosa worms or the reef feature as a whole (Gibb et al., 2014).  

The mortality of incidental catch in traps is considered low due to selectivity of target 
species and high probability of survival for any bycatch returned (Broadhurst et al., 
2006; Suuronen et al., 2012). Gibb et al. (2014) reported that evidence for the 
ecological interaction between Sabellaria spp. and other species was limited, but that 
there was no evidence for significant biological effects on S.spinulosa reef related to 
removal of non-target species. Despite the possible positive effects discussed above 
that the removal of non-target species pressure could have on Sabellaria spp. worms 
in relation to reduced predation and competition for food and space, Sabellaria spp. 
reefs are considered to be sensitive to the pressure. Removal of non-target species 
may impact the associated biological communities of the reef feature. It is also 
essential to note that the biogenic structure created by Sabellaria spp. worms is the 
key characterising feature of the biotope, therefore removal of the worms and tubes 
as bycatch would remove the biotope (Tillin et al., 2015).  

8.4 Variation in impacts 
The impacts of traps on Sabellaria spp. reef depends on several factors, such as 
gear type, fishing intensity, habitat, and environmental variables. Much of the 
available information on sensitivity is based on trawling or dredging (d’Avack et al., 
2014; Walmsley et al., 2015) and so a conclusion directly relating to traps is difficult 
to determine.  

S. spinulosa has been presented as having a medium sensitivity to all levels of trap 
usage, due to its robust nature and ability to recover quickly, depending on the 
extent of damage (d’Avack et al., 2014; Walmsley et al., 2015). Others have 
considered sensitivity to be minimal (Holt et al., 1998). Tillin et al. (2010) concluded 
sensitivity for both S. alveolata and S.spinulosa spp. to be low in relation to the 
abrasion pressure from static gear such as traps. JNCC and Natural England (2011) 
also suggest sensitivity of S.spinulosa reef to static gear such as traps is medium but 
state that this depends on fishing intensity. Overall, sensitivity of Sabellaria spp. to 
traps is considered medium, subject to levels of effort and environmental variables 
affecting the severity of impact. The individual impact of a single fishing operation 
may be slight but cumulative damage may be significant (Eno et al., 2001; Foden et 
al., 2010; Roberts et al., 2010). Walmsley et al. (2015) suggest that impacts will vary 
depending on a site’s environmental characteristics, but it should also be noted that 
Sabellaria spp. reefs have a standard preferred substrate of coarse/mixed sediment 
(Jackson and Hiscock, 2008). Although traps have been concluded to have a low 
impact by authors such as Walmsley et al. (2015), this relates to the S.spinulosa 
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reef’s ability to recover from minor disturbance. This is only possible provided 
existing reef remains and environmental conditions are stable. The ‘low’ impact 
rating also relates to low intensity, frequency, and footprint and is based on trawling-
based sensitivity assessments. As such, there is the potential for an increase in 
intensity, frequency and/or footprint to increase the level of impact. Although, not 
specifically for Sabellaria spp. reefs, a study by Rees (2018) of trapping activities in 
Lyme Bay (UK) found that damage on rocky reefs was only significant if the intensity 
of fishing was high enough (defined by the author as approximately 30 pots per 500 
m2). The impact will also vary with the type of trap being used, for example literature 
noted that the total potential contact area (total distance travelled x area of the trap 
base) for inkwell pots was 7.16 m2 compared to parlour pots with 5.24 m2 ± 0.67 
(Natural England, 2022a).  

8.5 Summary of the effects of traps on biogenic reef 
The best available evidence shows that traps have the potential to adversely affect 
Sabellaria spp. reefs. However, studies providing direct evidence for the interactions 
between traps and Sabellaria spp. are limited, with some noting little evidence of 
impacts (Coleman et al., 2013; Haynes et al., 2014; Stephenson et al., 2015; Rees, 
2018). Local conditions (such as strength of sediment supply and currents) and the 
intensity of activities may change the level of impact and recoverability c. Therefore, 
a site level assessment considering the site conservation objectives, intensity of 
fishing activity taking place, exposure to natural disturbance and potential presence 
of particularly sensitive species will be needed to determine whether management 
will be required. 

The site level assessment will assess fishing activities for their impact upon 
protected habitats and species. Specifically, this assessment considers the potential 
for these activities to hinder the conservation objectives of the MCZ or have an 
adverse effect on the site integrity of the SAC. The data used in the assessment will 
include VMS data, as well as feature habitat data from JNCC and Natural England. 
Where the assessment concludes that the current levels of management is not 
sufficient to protect the designated features of the site, recommended management 
options will be provided. MMO has regard to the best available evidence and through 
consultation with relevant advisors, stakeholders, and the public, will conclude which 
management option is implemented.  

9 Annex I sandbanks which are slightly covered by sea 
water all the time and MCZ subtidal sediment habitats 

This section brings together and analyses the available evidence on how traps affect 
Annex I sandbanks which are slightly covered by sea water all the time and marine 
conservation zone subtidal sediment habitats (hereafter referred to as sandbanks 
and sediments).  
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Sandbanks which are slightly covered by sea water all the time (hereafter referred to 
as sandbanks) are an Annex I habitat listed in Council Directive 92/43/EEC (the 
Habitats Directive). They are a designated feature of the SACs listed in Table 2. 
Sandbanks can be further classified into EUNIS habitat types. With the exception of 
subtidal mud, which is not found upon sandbanks, these EUNIS habitats correspond 
with MCZ subtidal sediment broadscale habitats. MCZ subtidal sediment habitats are 
designated features of the MCZs listed in Table 2. 
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Table 2. MPAs containing designated features of Annex I sandbanks or 
relevant MCZ broadscale habitats. 

Bioregion Relevant MPA 

Relevant Features 
Annex I 
sandbanks 
which are 
slightly 
covered 
by sea 
water all 
the time 

Subtidal 
coarse 
sediment 

Subtidal 
mixed 
sediments 

Subtidal 
sand 

Subtidal 
mud 

Eastern 
Channel 

Albert Field MCZ  x x   
Bassurelle Sandbank 
SAC 

x     

East of Start Point 
MCZ 

   x  

Foreland MCZ  x  x  
Goodwin Sands MCZ  x  x  
Inner Bank MCZ  x x x  
Offshore Brighton MCZ  x x   
Offshore Overfalls 
MCZ 

 x x x  

West of Wight-Barfleur 
MCZ 

 x x   

Irish Sea Fylde MCZ    x x 
Shell Flat and Lune 
Deep SAC 

x     

West of Copeland 
MCZ 

 x x x  

West of Walney MCZ    x x 
Northern North 
Sea 

Farnes East MCZ  x x x x 
Fulmar MCZ   x x x 
North East of Farnes 
Deep MCZ 

 x x x x 

Swallow Sand MCZ  x  x  
Southern 
North Sea 
 

Haisborough, 
Hammond and 
Winterton SAC 

x     

Holderness Offshore 
MCZ 

 x x x  

Kentish Knock (East) 
MCZ 

 x x x  
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Bioregion Relevant MPA 

Relevant Features 
Annex I 
sandbanks 
which are 
slightly 
covered 
by sea 
water all 
the time 

Subtidal 
coarse 
sediment 

Subtidal 
mixed 
sediments 

Subtidal 
sand 

Subtidal 
mud 

Margate and Long 
Sands SAC 

x     

Markham's Triangle 
MCZ 

 x x x x 

North Norfolk 
Sandbanks and Saturn 
Reef SAC 

x     

Orford Inshore MCZ   x   

Western 
Channel and 
Celtic Sea 

Cape Bank MCZ  x    
East of Haig Fras MCZ  x x x x 
Greater Haig Fras 
MCZ 

 x x x x 

Hartland Point to 
Tintagel MCZ 

 x  x  

North East of Haig 
Fras MCZ 

 x  x x 

North West of Jones 
Bank MCZ 

 x x x x 

North West of Lundy 
MCZ 

 x    

South of Celtic Deep 
MCZ 

 x x x  

South of the Isles of 
Scilly MCZ 

 x x x  

South West 
Approaches to Bristol 
Channel MCZ 

 x  x  

South West Deeps 
(East) MCZ 

 x  x  

South West Deeps 
(West) MCZ 

 x x x x 

Western Channel MCZ  x  x  
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9.1 Feature summaries 
9.1.1 Sandbanks 

Sandbanks consist of sandy sediments that are permanently covered by shallow sea 
water, typically at depths of less than 20 m below chart datum. The habitat 
comprises distinct banks which may arise from horizontal or sloping plains of sandy 
sediment.  

The diversity and types of community associated with this habitat are determined 
particularly by sediment type together with a variety of other physical, chemical, and 
hydrographic factors.  

Within the UK’s offshore waters, sediments can be categorised into a number of 
EUNIS habitat types as follows:  

Subtidal coarse sediment 

Coarse sediments include coarse sand, gravel, pebbles, shingle, and cobbles which 
are often unstable due to tidal currents and/or wave action. These habitats are 
generally found on the open coast or in tide-swept channels of marine inlets. They 
typically have a low silt content and a lack of a significant seaweed component. They 
are characterised by a robust fauna including venerid bivalves (EEA, 2019a). 

Subtidal sand 

Subtidal sands consist of clean medium to fine sands or non-cohesive slightly muddy 
sands which are most commonly found on open coasts, offshore or in estuaries and 
marine inlets. Such habitats are often subject to a degree of wave action or tidal 
currents which restrict the silt and clay content to less than 15 %. This habitat is 
characterised by a range of taxa including polychaetes, bivalve molluscs and 
amphipod crustacea (EEA, 2019b). 

Subtidal mud 

Subtidal mud and cohesive sandy mud are found in marine areas extending from the 
extreme lower shore to offshore, circalittoral habitats. Unlike the subtidal sand, 
coarse and mixed sediments, subtidal mud does not occur on sandbanks. This 
biotope is predominantly found in sheltered harbours, sea lochs, bays, marine inlets 
and estuaries and stable deeper/offshore areas where the reduced influence of wave 
action and/or tidal streams allow fine sediments to settle. Such habitats are often 
dominated by polychaetes and echinoderms, in particular brittlestars (such as 
Amphiura spp.). Estuarine muds tend to be characterised by infaunal polychaetes 
and oligochaetes. Sea pens such as Virgularia mirabilis and burrowing megafauna 
(including Nephrops norvegicus) communities (SPBMFC) are common in deeper 
muds and are also an MCZ habitat of conservation importance (HOCI). This specific 
HOCI has been assessed separately, see section 4 (EEA, 2019c). 



51 

 

Subtidal mixed sediments 

Subtidal mixed sediments are found from the extreme low water mark to deep 
offshore circalittoral habitats. These habitats incorporate a range of sediments 
including heterogeneous muddy gravelly sands and mosaics of cobbles and pebbles 
embedded in or lying upon sand, gravel, or mud. There is a degree of confusion with 
regards to nomenclature within this complex as many habitats could be defined as 
containing mixed sediments, in part depending on the scale of the survey and the 
sampling method employed. The British Geological Survey trigon (see: Figure 5 in 
McBree et al., 2011) can be used to define truly mixed or heterogeneous sites with 
surficial sediments which are a mixture of mud, gravel and sand. However, another 
'form' of mixed sediment includes mosaic habitats such as superficial waves or 
ribbons of sand on a gravel bed or areas of lag deposits with cobbles/pebbles 
embedded in sand or mud and these are less well defined and may overlap into 
other habitat or biological subtypes. These habitats may support a wide range of 
infauna and epibiota including polychaetes, bivalves, echinoderms, anemones, 
hydroids and Bryozoa. Mixed sediments with biogenic reefs or macrophyte 
dominated communities are classified separately. Subtidal biogenic reefs are 
assessed separately under section 8. No MPAs currently being assessed by MMO 
are designated to protect subtidal macrophyte-dominated sediments, however they 
do represent supporting habitats for marine birds within special areas of protection 
(SPAs) (EEA, 2019d, 2019e, 2019f). 

9.1.2 Supporting habitats 

As well as being designated MPA habitats requiring protection in their own right, 
subtidal sediments act as important supporting habitats for other MPA designated 
features. These include MCZ species such as ocean quahog, sea pens and fan 
mussel. The dedicated review sections provide further detail on the specific 
supporting habitat(s) for each protected feature, see sections 4 to 9.  

With regard to MCZ features, supporting sedimentary habitats can provide the 
substrate for the benthic communities to grow and thrive, supporting ecological 
processes and the wider food web. The potential impact of fishing gears on the 
supporting substrate is discussed within this sandbank and subtidal sediment review. 
The potential impact of fishing gears on the MCZ features themselves is discussed in 
their dedicated sections.  

9.2 Overview of the sensitivity of sandbanks and sediments to 
traps 

9.2.1 Sensitivity – resistance to damage 

Sandbanks and subtidal sediments are less sensitive and likely to recover more 
quickly from fishing activity impacts than more fragile habitats such as biogenic 
reefs, however fishing activity still has the potential to negatively impact these 
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habitats and hinder the conservation objectives of the sites in which they are 
protected, particularly with regard to the structure and function of the biological 
communities present. This is especially true in intensively fished areas which are 
likely to be maintained in a permanently altered state, inhabited by fauna adapted to 
frequent physical disturbance due to the inability of the habitat to sufficiently recover 
before the next passing of fishing gear (Collie et al., 2000). 

The sensitivity of sandbank and sediment features to traps is similar to that of nets 
and lines where surface abrasion and disturbance could be caused during setting 
and retrieval (Roberts et al., 2010). Sensitivity to, and their recovery from, fishing 
activity will depend on several factors including the sediment type, presence of 
particularly sensitive species, exposure to natural disturbance (Natural England, 
2022a), as well as recruitment of new individuals (Collie et al., 2000), growth of 
surviving biota, and active immigration from adjacent habitat (Brey, 1999).  

9.2.2 Recovery – rate of recovery 

Clean sand communities are likely to recover from disturbance most quickly (Collie 
et al., 2000), whereas communities from gravel (subtidal coarse sediment) and 
muddy sand habitats tend to have the slowest physical and biological recovery rates 
(Dernie et al., 2003; Kaiser et al., 2006; Foden et al., 2010). When considered in 
terms of MCZ subtidal sediment habitats, muddy sand and clean sand habitats 
would both fall under the subtidal sand classification which highlights the complexity 
of understanding the impacts of fishing impacts on sedimentary habitats. Little 
evidence is available regarding the sensitivity and recovery of subtidal mixed 
sediments but in general terms the more physically stable habitats are, such as 
subtidal mud and coarse sediments like gravel, the longer recovery is likely to take 
(Collie et al., 2000). 

9.3 Level of literature, caveats and assumptions 
This literature review is based on information sourced from peer-reviewed scientific 
journals and research reports, the majority of which relate to UK waters. However, 
some research comes from studies undertaken elsewhere. There is limited evidence 
of the impacts of traps on sandbanks, sediments and their biological communities, 
however they are unlikely to significantly impact the physical structure of the feature 
and biological impacts are not likely to be a concern unless activities reach a 
particularly high level of intensity, or particularly sensitive species are present (Hall et 
al., 2008; Roberts et al., 2010; Tillin et al., 2010; JNCC and NE, 2011; Walmsley et 
al., 2015).  

Abrasion caused by traps will vary as traps themselves may have different 
construction materials and differ in dimensions and weight (Walmsley et al., 2015). 
The use of traps is generally considered far less damaging to benthic habitats than 
the use of mobile gears (Sewell and Hiscock, 2005).  



53 

 

9.4 The pressures of traps on sandbanks and sediments 
As a result of traps, these features may be sensitive to the following pressures, so 
they are considered in this document: 

• abrasion or disturbance of the substrate on the surface of the seabed; 
• removal of target species; and 
• removal of non-target species. 

There is insufficient evidence available to determine whether this feature is sensitive 
to the following pressures as a result of the use of traps: 

• hydrocarbon and PAH contamination; 
• introduction of light; 
• litter; 
• synthetic compound contamination; and  
• transition elements and organo-metal contamination. 

9.4.1 Abrasion/disturbance of the substrate on the surface of the seabed 

There is little primary evidence on the impact of traps on sediment habitats 
(Walmsley et al., 2015). However, available evidence suggests that static gears have 
a relatively low impact on benthic communities in comparison to towed gears, as a 
result of the small footprint of the seabed affected (Roberts et al., 2010). On 
average, traps targeting crustacea such as crab and lobster are in the region of 50 x 
70 cm (MRAG Ltd and Envision Mapping Ltd, 2015), however, the number of traps 
laid will vary per site and with the size of vessels operating in the site due to their 
capacity to carry large strings of traps on board. 

Static gears such as traps are unlikely to significantly impact the physical structure of 
the sandbanks or sediment habitats. There is however potential for impacts to 
biological communities. 

Traps are not likely to be a concern unless it reaches a particularly high level of 
intensity, or particularly sensitive species are present, as there is the potential for the 
snagging of gear and subsequent entanglement and damage to fragile epifauna as 
the level of fishing activity and therefore density level of anchors and ropes increases 
(Hall et al., 2008; Roberts et al., 2010; Tillin et al., 2010; JNCC and NE, 2011; 
Walmsley et al., 2015). 

Abrasion from traps is possible through the interaction between the seabed and the 
gear itself including associated lines and anchors. This is more likely to occur if the 
gear moves across the seabed during hauling of gear or when the gear is subject to 
strong tides, currents, or storm activity. A study by Gall et al. (2020) on inkwell and 
parlour pots during hauling found that actual seabed contact was roughly half of the 
total possible contact area, with pots not consistently dragging along the seabed as 
might be assumed.  
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Sensitivity of erect epifauna to potting activity is species-dependent (Roberts et al., 
2010). Sea fans and sea pens have been shown to be able to recover from impacts 
caused by traps, by bending (sea fans) and reinserting themselves following 
uprooting (sea pens) (Eno et al., 2001). Reinsertion of undamaged sea pens 
appears rapid, with some species of sea pens recovering and reinserting themselves 
from uprooting within 72 hours (Eno et al., 2001). Eno et al. (2001) observed no 
lasting effects on the substrate during their study but did note that whilst sea pens 
righted themselves after traps were removed, it remains unknown whether they 
would suffer from potential long-term effects if repeatedly uprooted.  

9.4.2 Removal of target species 

Traps used in sediment habitats tend to target a range of demersal species such as 
lobster, crab, shrimp, whelks, and some fish species. Traps directly result in the 
removal of target species which will play a role in maintaining habitat diversity within 
the ecosystem, however these species do not tend to be considered ‘key and 
influential’ species (species that play a critical role in maintaining the structure and 
function of the protected feature) nor do they tend to be considered part of a 
‘characteristic community’ (which includes representative communities, such as 
those covering large areas, and notable communities, such as those that are 
nationally or locally rare or are particularly sensitive). As such the presence of these 
target species within sites is unlikely to be linked to the achievement of the 
conservation objectives of MPAs and management measures are unlikely to be 
required to limit the impact of this pressure via traps. However, site-specific 
assessments are required to confirm this.  

9.4.3 Removal of non-target species 

Bycatch of non-target species from crab and lobster traps around the UK is low. A 
Marine Stewardship Council report found that only 1 % of total catch (excluding 
undersize and berried individuals returned to the sea before landing) was made up of 
bycatch in the crab potting fishery around the Shetland Islands (House et al., 2018). 
Very little bycatch is expected from traps as the design means that fish and shellfish 
can escape easily before the gear is hauled. Any bycatch can also be released back 
into the sea immediately without harm. A study on bycatch from the crab and lobster 
trap fishery in the Isle of Man found that bycatch for all non-target species was low 
relative to target species catch, which was partially attributed to the use of escape 
panels to increase gear selectivity (Öndes et al., 2018). It should be noted that this 
study appears to have been conducted predominately within inshore waters (0 to 6 
nm). 

9.5 Variation in impacts 
As with other gears, the likely impact of traps on sandbank and sediment features 
will vary based on several factors including exposure to natural disturbance, intensity 
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of activity and the sub-features and species which make up the habitats. As 
discussed previously the sensitivity of erect epifauna to potting activities is species-
dependent (Roberts et al., 2010).  

Subtidal coarse sediment  

Subtidal coarse sediments can have a wide range of sensitivities (JNCC and Natural 
England, 2011). Communities on unstable coarse sediments are considered to 
contain relatively robust fauna which are not believed to be greatly impacted by 
surface abrasion (Hall et al., 2008). More stable gravels may support a ‘turf’ of fragile 
species which are more easily damaged (Stewart and Howarth, 2016). Subtidal 
coarse sediments are generally not considered to be sensitive to static demersal 
gears such as traps (Tillin et al., 2010; JNCC and Natural England, 2011). However, 
there is the potential for the snagging of gear and subsequent entanglement and 
damage to fragile epifauna, particularly as the level of fishing activity and thereby 
density level of anchors and ropes increases (Walmsley et al., 2015).  

Subtidal sand  

No primary evidence is available on the impact of potting on subtidal sand. However, 
sensitivity assessments indicate that the impact of traps is of limited concern due to 
the generally high energy environments where subtidal sand occurs and the likely 
greater impact of natural disturbance in these environments compared with potting. 
The exception to this however may be sand habitats with high levels of potting 
intensity and presence of sensitive, erect epifauna (Roberts et al., 2010) because of 
the potential impacts on the biological community should sufficient numbers of 
sensitive species be damaged or removed. 

Subtidal mixed sediments  

No primary evidence is available on the impact of potting on subtidal mixed 
sediments, however, preliminary indications from a study concerning effects of 
potting on sandbanks suggest there is no detectable effect (Walmsley et al., 2015). 
As per other habitats, traps are not likely to have a significant impact albeit with the 
caveats discussed previously regarding high intensity of potting activity, and the 
increased potential for snagging and entanglement of fragile epifauna (Hall et al., 
2008; Roberts et al., 2010). Sensitivity assessments indicate that stable species in 
rich mixed sediment habitats, as well as oyster beds occurring in these sediments, 
have low sensitivity to potting levels except heavy levels where sensitivity becomes 
medium (Hall et al., 2008). This was corroborated by Tillin et al. (2010) where 
subtidal mixed muddy sediments, sheltered muddy gravels and Ostrea edulis beds 
were suggested to have medium sensitivity to surface abrasion. 

Subtidal mud  

Primary evidence is available for potting impacts on subtidal mud from two 
experimental studies concerning sea pens (Eno et al., 2001; Adey, 2007). The 
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studies used sea pens as an indicator of physical disturbance and found impacts 
from traps were low with no lasting effects on the muddy substrate (Eno et al., 2001; 
Adey, 2007). Eno et al. (2001) did observe varying responses of different sea pen 
species to traps suggesting some species may be more tolerant to disturbance than 
others based on their ability to withdraw into the sediment and flex under the pot. 
Some sea pens were also able to reinsert themselves into the sediment following 
uprooting (Eno et al., 2001). However, no assessment of long-term effects was 
undertaken by Eno et al. (2001).  

Adey (2007) observed traps can remove moderate quantities of sea pens. However, 
within trap grounds high densities of sea pens can still occur, indicating minimal 
overall impact at a habitat scale. Tillin et al. (2010) considered that burrowed mud, 
subtidal mixed muddy sediments and sea pen and burrowing megafauna 
communities have medium sensitivity to surface abrasion. 

As per other sediment types, sensitivity assessments suggest traps are of limited 
concern on subtidal muds, due to their limited contact with the seabed (Hall et al., 
2008; Roberts et al., 2010; JNCC and NE, 2011). Albeit with the same caveat for 
potential snagging of gear and subsequent entanglement and damage to fragile 
epifauna, particularly as the level of fishing activity and therefore density level of 
traps increases (Hall et al., 2008).  

9.6 Summary of the effects of traps on sandbanks and sediments 
Traps are unlikely to adversely affect Annex I sandbank features, associated 
sediment sub-features or pose a significant risk of hindering the conservation 
objectives for MCZ sediment features, meaning that management will likely be 
unnecessary for Stage 3 SACs and MCZs designated for these features. However, a 
site-specific assessment considering the site conservation objectives, intensity of 
fishing activity taking place, exposure to natural disturbance and potential presence 
of particularly sensitive species will be needed to determine whether management 
will be required. 

The site-specific assessment will assess fishing activities for their impact upon 
protected habitats and species. Specifically, this assessment considers the potential 
for these activities to hinder the conservation objectives of the MCZ or have an adverse 
effect on the site integrity of the SAC. The data used in the assessment will include 
VMS data, as well as feature habitat data from JNCC and Natural England. Where the 
assessment concludes that the current level of management is not sufficient to protect 
the designated features of the site, recommended management options will be 
provided. MMO has regard to the best available evidence and through consultation 
with relevant advisors, stakeholders, and the public, will conclude which management 
option is implemented.  

  



57 

 

10 References 

Adey, J.M. (2007). Aspects of the sustainability of creel fishing for Norway lobster, 
Nephrops norvegicus (L.), on the west coast of Scotland. ASFA Dissertations and 
Theses 

Aguzzi, J. and Sardà, F. (2008). A history of recent advancements on Nephrops 
norvegicus behavioral and physiological rhythms. Reviews in Fish Biology and 
Fisheries, 18(2), pp. 235–248 

Alverson, D.L., Freeberg, M.H., Murawski, S.A. and Pope, J.G. (1994). A global 
assessment of fisheries bycatch and discards. FAO Fisheries and Aquaculture 
Technical Paper No. 339 

Ambroso, S., Dominguez-Carrió, C., Grinyó, J., López-González, P.J., Gili, J.M., 
Purroy, A., Requena, S. and Madurell, T. (2013). In situ observations on withdrawal 
behaviour of the sea pen Virgularia mirabilis. Marine Biodiversity, 43(4), pp. 257–258 

AquaSense (2001). Distribution and threats of Arctica islandica. A. islandica as an 
example for listing of species and habitats subject to threat or rapid decline. 
Sponsor: The Netherlands Directorate General of Public Works and Water 
Management (RWS), North Sea Directorate. Report No. 1738 

Axelsson, M. and Dewey, S. (2011). Lizard Point cSAC and Lands End & Cape Bank 
cSAC baseline surveys 2010, Drop-down camera (stills photography and video) and 
Remotely Operated Vehicle (ROV) surveys. Report to Natural England 

Babcock, R.C., Kelly, S., Shears, N.T., Walker, J.W. and Willis, T.J. (1999). Changes 
in community structure in temperate marine reserves. Marine Ecology Progress 
Series, 189, pp. 125–134 

Ball, B.J., Fox, G. and Munday, B.W. (2000). Long- and short-term consequences of 
a Nephrops trawl fishery on the benthos and environment of the Irish Sea. ICES 
Journal of Marine Science, 57(5), pp. 1315–1320 

Bavestrello, G., Cerrano, C., Zanzi, D. and Cattaneo-Vietti, R. (1997). Damage by 
fishing activities to the Gorgonian coral Paramuricea clavata in the Ligurian Sea. 
Aquatic Conservation: Marine and Freshwater Ecosystems, 7(3), pp. 253–262 

Birchenough, S., Coggan, R., Limpenny, D., Barrio-Frojan, C., James, J., Tyler-
Walters, H., Kirby, S. and Boyd, S. (2008). Acquisition of survey data and 
preparation of site briefing statements for draft marine Special Areas of Conservation 
within the 0-12 nautical mile zone. Contract report No. FST20/18/03 

Birkeland, C. (1974). Interactions between a sea pen and seven of its predators. 
Ecological Monographs, 44(2), pp. 211–232 

Bjordal, A. (1986). The behaviour of Norway lobster towards baited creel and size 
selection of creels and trawls. Fiskeridirektoratets skrifter, Serie Havundersøkelser, 
18(3), pp. 131–137 

Boudreau, S.A. and Worm, B. (2012). Ecological role of large benthic decapods in 
marine ecosystems: A review. Marine Ecology Progress Series, 469, pp. 195–213 



58 

 

Bouma, T.J., Olenin, S., Reise, K. and Ysebaert, T. (2009). Ecosystem engineering 
and biodiversity in coastal sediments: posing hypotheses. Helgoland Marine 
Research, 63(1), pp. 95–106 

Brey, T. (1999). Growth performance and mortality in aquatic macrobenthic 
invertebrates. Advances in Marine Biology, 35, pp. 153–223 

Briggs, R. (1995). Variability in Northwest Irish Sea Nephrops. Fisheries Research, 
23, pp. 175–187 

Broadhurst, M.K., Suuronen, P. and Hulme, A. (2006). Estimating collateral mortality 
from towed fishing gear. Fish and Fisheries, 7(3), pp. 180–218 

Budd, G.C. (2008). Alcyonium digitatum: Dead man’s fingers.in Tyler-Walters, H. and 
Hiscock, K. (eds) Marine Life Information Network: Biology and Sensitivity Key 
Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/species/detail/1187 

Bullimore, B.A., Newman, P.B., Kaiser, M.J., Gilbert, S.E. and Lock, K.M. (2001). A 
study of catches in a fleet of ‘ghost-fishing’ pots. Fishery Bulletin, 99(2), pp. 247–253 

Cargnelli, L.M., Griesbach, S.J., Packer, D.B. and Weissberger, E. (1999). Essential 
fish habitat source document: Ocean quahog, Arctica islandica, life history and 
habitat characteristics. NOAA Technical Memorandum No. NMFS-NE-148 

Chapman, C.J. (1980). Ecology of juvenile and adult Nephrops.in Cobb, J. and 
Phillips, B. (eds) The Biology and Management of Lobsters Vol. 1, pp. 143–178 

Chapman, C.J., Shelton, P.M.J., Shanks, A.M. and Gaten, E. (2000). Survival and 
growth of the Norway lobster Nephrops norvegicus in relation to light-induced eye 
damage. Marine Biology, 136(2), pp. 233–241 

Coleman, R.A., Hoskin, M.G., von Carlshausen, E. and Davis, C.M. (2013). Using a 
no-take zone to assess the impacts of fishing: Sessile epifauna appear insensitive to 
environmental disturbances from commercial potting. Journal of Experimental Marine 
Biology and Ecology, 440, pp. 100–107 

Collie, J.S., Hall, S.J., Kaiser, M.J. and Poiner, I.R. (2000). A quantitative analysis of 
fishing impacts on shelf-sea benthos. Journal of Animal Ecology, 69, pp. 785–798 

Cunningham, P., Hawkins, S., Jones, H. and Burrows, M. (1984). The geographical 
distribution of Sabellaria alveolata (L.) in England, Wales and Scotland, with 
investigations into the community structure of, and the effects of trampling on 
Sabellaria alveolata colonies. CSD Report No. 535 

d’Avack, E.A.S., Tillin, H., Jackson, E.L. and Tyler-Walters, H. (2014). Assessing the 
sensitivity of seagrass bed biotopes to pressures associated with marine activities. 
JNCC Report No. 505 

DEFRA, JNCC and Natural England (2019). Marine Conservation Zones: Cape 
Bank. Available online at: https://www.gov.uk/government/publications/marine-
conservation-zones-cape-bank (Accessed on: 14 December 2022) 

Dernie, K.M., Kaiser, M.J. and Warwick, R.M. (2003). Recovery rates of benthic 
communities following physical disturbance. Journal of Animal Ecology, 72(6), pp. 



59 

 

1043–1056 

Dinmore, T.A., Duplisea, D.E., Rackham, B.D., Maxwell, D.L. and Jennings, S. 
(2003). Impact of a large-scale area closure on patterns of fishing disturbance and 
the consequences for benthic communities. ICES Journal of Marine Science, 60(2), 
pp. 371–380 

Duncan, G., Pinder, J., Lillis, H. and Allen, H. (2022). Method for creating version 8 
of the UK Composite Map of Annex I Reefs. Joint Nature Conservation Committee 
methods report 

EEA (2012). A4.1 and A4.2: Atlantic and Mediterranean high and moderate energy 
circalittoral rock. EUNIS habitat type hierarchical view (version 2012). Available 
online at: https://eunis.eea.europa.eu/habitats/446 (Accessed on: 21 November 
2022) 

EEA (2019a). A5.1: Sublittoral coarse sediment. European Nature Information 
System (EUNIS) Habitat Classification 2012 (amended 2019). Available online at: 
https://eunis.eea.europa.eu/habitats/2500 (Accessed on: 21 November 2022) 

EEA (2019b). A5.2: Sublittoral sand. European Nature Information System (EUNIS) 
Habitat Classification 2012 (amended 2019). Available online at: 
https://eunis.eea.europa.eu/habitats/2501 (Accessed on: 21 November 2022) 

EEA (2019c). A5.3: Sublittoral mud. European Nature Information System (EUNIS) 
Habitat Classification 2012 (amended 2019). Available online at: 
https://eunis.eea.europa.eu/habitats/2502 (Accessed on: 21 November 2022) 

EEA (2019d). A5.4: Sublittoral mixed sediment. European Nature Information 
System (EUNIS) Habitat Classification 2012 (amended 2019). Available online at: 
https://eunis.eea.europa.eu/habitats/2503 (Accessed on: 21 November 2022) 

EEA (2019e). A5.5: Sublittoral macrophyte-dominated sediment. European Nature 
Information System (EUNIS) Habitat Classification 2012 (amended 2019). Available 
online at: https://eunis.eea.europa.eu/habitats/1733 (Accessed on: 21 November 
2022) 

EEA (2019f). A5.6: Sublittoral biogenic reefs. European Nature Information System 
(EUNIS) Habitat Classification 2012 (amended 2019). Available online at: 
https://eunis.eea.europa.eu/habitats/2515 (Accessed on: 21 November 2022) 

Eigaard, O.R., Bastardie, F., Breen, M., Dinesen, G.E., Hintzen, N.T., Laffargue, P., 
Mortensen, L.O., Nielsen, J.R., Nilsson, H.C., O’Neill, F.G., Polet, H., Reid, D.G., 
Sala, A., Skold, M., Smith, C., Sørensen, T.K., Tully, O., Zengin, M. and Rijnsdorp, 
A.D. (2016). Estimating seabed pressure from demersal trawls, seines, and dredges 
based on gear design and dimensions. ICES Journal of Marine Science, 73(Suppl. 
1), pp. i27–i43 

Eno, N.C., Frid, C.L.J., Hall, K., Ramsay, K., Sharp, R.A.M., Brazier, D.P., Hearn, S., 
Dernie, K.M., Robinson, K.A., Paramor, O.A.L. and Robinson, L.A. (2013). 
Assessing the sensitivity of habitats to fishing: From seabed maps to sensitivity 
maps. Journal of Fish Biology, 83(4), pp. 826–846 

Eno, N.C., MacDonald, D. and Amos, S.C. (1996). A study on the effects of fish 



60 

 

(crustacea/mollusca) traps on benthic habitats and species. Final Report to the 
European Commission DG XIV, 94/076 

Eno, N.C., MacDonald, D.S., Kinnear, J.A.M., Amos, S.C., Chapman, C.J., Clark, 
R.A., Bunker, F.S.P.D. and Munro, C. (2001). Effects of crustacean traps on benthic 
fauna. ICES Journal of Marine Science, 58(1), pp. 11–20 

Foden, J., Rogers, S.I. and Jones, A.P. (2010). Recovery of UK seabed habitats 
from benthic fishing and aggregate extraction. Towards a cumulative impact 
assessment. Marine Ecology Progress Series, 411, pp. 259–270 

Fryganiotis, K., Antoniadou, C. and Chintiroglou, C. (2013). Comparative distribution 
of the fan mussel Atrina fragilis (Bivalvia, Pinnidae) in protected and trawled areas of 
the north Aegean sea (Thermaikos Gulf). Mediterranean Marine Science, 14(1), pp. 
119–124 

Gall, S.C., Rodwell, L.D., Clark, S., Robbins, T., Attrill, M.J., Holmes, L.A. and 
Sheehan, E. V. (2020). The impact of potting for crustaceans on temperate rocky 
reef habitats: Implications for management. Marine Environmental Research, 162, 
pp. 105–134 

Gaten, E., Shelton, P.M.J., Chapman, C.J. and Shanks, A.M. (1990). Depth related 
variation in the structure and functioning of the compound eye of the Norway lobster 
Nephrops norvegicus. Journal of the marine biological Association of the United 
Kingdom, 70(2), pp. 343–355 

Gibb, N., Tillin, H., Pearce, B. and Tyler-Walters, H. (2014). Assessing the sensitivity 
of Sabellaria spinulosa to pressures associated with marine activities. JNCC Report 
No. 504 

Gilkinson, K., Paulin, M., Hurley, S. and Schwinghamer, P. (1998). Impacts of trawl 
door scouring on infaunal bivalves: Results of a physical trawl door model/dense 
sand interaction. Journal of Experimental Marine Biology and Ecology, 224(2), pp. 
291–312 

Gonzalez-Mirelis, G. and Buhl-Mortensen, P. (2015). Modelling benthic habitats and 
biotopes off the coast of Norway to support spatial management. Ecological 
Informatics, 30, pp. 284–292 

Greathead, C., Demain, D., Dobby, H., Allan, L. and Weetman, A. (2011). 
Quantitative assessment of the distribution and abundance of the burrowing 
megafauna and large epifauna community in the Fladen fishing ground, northern 
North Sea. Scottish Marine and Freshwater Science Vol. 2 No. 2. 

Greathead, C., González-Irusta, J.M., Clarke, J., Boulcott, P., Blackadder, L., 
Weetman, A. and Wright, P.J. (2015). Environmental requirements for three sea pen 
species: relevance to distribution and conservation. ICES Journal of Marine Science, 
72(2), pp. 576–586 

Greathead, C.F., Donnan, D.W., Mair, J.M. and Saunders, G.R. (2007). The sea 
pens Virgularia mirabilis, Pennatula phosphorea and Funiculina quadrangularis: 
Distribution and conservation issues in Scottish waters. Journal of the Marine 
Biological Association of the United Kingdom, 87(5), pp. 1095–1103 



61 

 

Grieve, C., Brady, D.C. and Polet, H. (2014). Review of habitat dependent impacts of 
mobile and static fishing gears that interact with the sea bed. Marine Stewardship 
Council Science Series, 2, pp. 18–88 

Griffin, J.N., De La Haye, K.L., Hawkins, S.J., Thompson, R.C. and Jenkins, S.R. 
(2008). Predator diversity and ecosystem functioning: Density modifies the effect of 
resource partitioning. Ecology, 89(2), pp. 298–305 

Gubbay, S. and Knapman, P.A. (1999). A review of the effects of fishing within UK 
European marine sites. English Nature (UK Marine SAC’s Project) 

Hall, K., Paramor, O.A.L., Robinson, L.A., Winrow-Giffin, A., Frid, C.L.J., Eno, N.C., 
Dernie, K.M., Sharp, R.A.M., Wyn, G.C. and Ramsay, K. (2008). Mapping the 
sensitivity of benthic habitats to fishing in Welsh waters: Development of a protocol. 
Countryside Council for Wales (CCW). Policy Research Report No: 8/12 

Hartnoll, R.G. (1998). Circalittoral faunal turf biotopes: An overview of dynamics and 
sensitivity characteristics for conservation management of marine SACs. Scottish 
Association of Marine Sciences (UK Marine SAC Project). Oban 

Hawkins, C.M. and Angus, R.B. (1986). Preliminary observations of predation on 
ocean quahogs, Arctica islandica, by Atlantic wolffish, Anarhichas lupus. Nautilus 
100, 400, pp. 126–129 

Haynes, T., Bell, J., Saunders, G., Irving, R., Williams, J. and Bell, G. (2014). Marine 
strategy framework directive shallow sublittoral rock indicators for fragile sponges 
and anthozoan assemblages. Part 1: Developing proposals for potential indicators. 
JNCC Report No. 524 

He, P., Chopin, F., Suuronen, P., Ferro, R.S. and Lansley, J. (2021). Classification 
and illustrated definition of fishing gears. FAO Fisher. Rome, Italy: FAO 

Hennen, D.R. (2015). How should we harvest an animal that can live for centuries? 
North American Journal of Fisheries Management, 35(3), pp. 512–527 

Hiddink, J.G., Jennings, S., Sciberras, M., Bolam, S.G., Cambiè, G., 
McConnaughey, R.A., Mazor, T., Hilborn, R., Collie, J.S., Pitcher, C.R., Parma, A.M., 
Suuronen, P., Kaiser, M.J. and Rijnsdorp, A.D. (2019). Assessing bottom trawling 
impacts based on the longevity of benthic invertebrates. Journal of Applied Ecology, 
56(5), pp. 1075–1084 

Hill, J.M., Tyler-Walters, H., Garrard, S.L. and Watson, A. (2023). Seapens and 
burrowing megafauna in circalittoral fine mud.in Tyler-Walters, H. and Hiscock, K. 
(eds) Marine Life Information Network: Biology and Sensitivity Key Information 
Reviews. Plymouth. Available online at: www.marlin.ac.uk/habitats/detail/131 

Hiscock, K. and Jones, H. (2004). Testing criteria for assessing ‘national importance’ 
of marine species, biotopes (habitats) and landscapes. Report to the Joint Nature 
Conservation Committee from the Marine Life Information Network (MarLIN). JNCC 
Contract No. F90-01-681 

Hoare, R. and Wilson, E.H. (1977). Observations on the ecology of the pennatulid 
Virgularia mirablis (Coelenterata: Pennatulacea) in Holyhead Harbor, Anglesey.in 
Keegan, B.F., Ceidligh, P.O., and Boaden, P.J.S. (eds) Biology of Benthic 



62 

 

Organisms, pp. 329–337 

Holmes, S.P., Witbaard, R. and Van Der Meer, J. (2003). Phenotypic and genotypic 
population differentiation in the bivalve mollusc Arctica islandica: Results from RAPD 
analysis. Marine Ecology Progress Series, 254, pp. 163–176 

Holt, T.J., Rees, E.I., Hawkins, S.J. and Seed, R. (1998). Biogenic reefs (volume IX). 
An overview of dynamic and sensitivity characteristics for conservation management 
of marine SACs. Scottish Association for Marine Science (SAMS) for the UK Marine 
SACs Project 

Hoskin, M.G., Coleman, R.A., von Carlshausen, E. and Davis, C.M. (2011). Variable 
population responses by large decapod crustaceans to the establishment of a 
temperate marine no-take zone. Canadian Journal of Fisheries and Aquatic 
Sciences, 68(2), pp. 185–200 

House, F., Hervás, A., Nimmo, F., Southall, T. and Macintyre, P. (2018). SSMO 
Shetland inshore brown & velvet crab, lobster and scallop fishery. MSC sustainable 
fisheries certification report. Prepared by Acoura Marine Ltd for The Shetland 
Shellfish Management Organisation 

Hughes, D.J. (1998). Sea pens and burrowing megafauna (volume III). An overview 
of dynamics and sensitivity characteristics for conservation management of marine 
SACs. Scottish Association for Marine Science. UK Marine SACs Project 

International Maritime Organization (2019). International Convention for the 
Prevention of Pollution from Ships (MARPOL). Available online at: 
https://www.imo.org/en/KnowledgeCentre/ConferencesMeetings/Pages/Marpol.aspx 
(Accessed on: 28 November 2022) 

Irving, R. (2009). The identification of the main characteristics of stony reef habitats 
under the Habitats Directive. Summary report of an inter-agency workshop 2008. 
JNCC Report No. 4332 

Jackson, A. (2004). Nemertesia ramosa: Branched antenna sea fir.in Tyler-Walters, 
H. and Hiscock, K. (eds) Marine Life Information Network: Biology and Sensitivity 
Key Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/species/detail/1318 

Jackson, A. and Hiscock, K. (2008). Sabellaria spinulosa: Ross worm.in Tyler-
Walters, H. and Hiscock, K. (eds) Marine Life Information Network: Biology and 
Sensitivity Key Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/species/detail/1133 

Jennings, S. and Kaiser, M.J. (1998). The effects of fishing on marine ecosystems. 
Advances in Marine Biology, 43, pp. 201–352 

JNCC (2011). Sabellaria spinulosa reefs. UK Biodiversity Action Plan: Priority 
Habitat Descriptions. Available online at: https://hub.jncc.gov.uk/assets/2728792c-
c8c6-4b8c-9ccd-a908cb0f1432 

JNCC (2017a). JNCC Conservation Advice: Farnes East MCZ. Available online at: 
https://jncc.gov.uk/our-work/farnes-east-mpa/#conservation-advice (Accessed on: 21 
November 2022) 



63 

 

JNCC (2017b). JNCC Conservation Advice: North Norfolk Sandbanks and Saturn 
Reef SAC. Available online at: https://jncc.gov.uk/our-work/north-norfolk-sandbanks-
and-saturn-reef-mpa/#conservation-advice (Accessed on: 21 November 2022) 

JNCC (2018a). JNCC Advice on Operations: Greater Haig Fras MCZ. Available 
online at: https://hub.jncc.gov.uk/assets/a9f4fedf-5b3d-4ff2-9e1f-
bd5bc91bc3e0#GHF-5-AdviceOnOperations-v1.0.xlsx (Accessed on: 21 November 
2022) 

JNCC (2018b). JNCC Advice on Operations: North-West of Jones Bank MCZ. 
Available online at: https://hub.jncc.gov.uk/assets/3a2fe0e6-ac24-437b-b32e-
7e96d96c9a91#NWJB-5-AdviceOnOperations-v1.0.xlsx (Accessed on: 21 November 
2022) 

JNCC (2018c). JNCC Conservation Advice: Greater Haig Fras MCZ. Available online 
at: https://jncc.gov.uk/our-work/greater-haig-fras-mpa/#conservation-advice 
(Accessed on: 21 November 2022) 

JNCC (2018d). JNCC Conservation Advice: Haig Fras SAC. Available online at: 
https://jncc.gov.uk/our-work/haig-fras-mpa/#conservation-advice (Accessed on: 21 
November 2022) 

JNCC (2018e). JNCC Conservation Advice: Haisborough, Hammond and Winterton 
SAC. Available online at: https://jncc.gov.uk/our-work/haisborough-hammond-and-
winterton-mpa/#conservation-advice (Accessed on: 21 November 2022) 

JNCC (2018f). JNCC Conservation Advice: Inner Dowsing, Race Bank and North 
Ridge SAC. Available online at: https://jncc.gov.uk/our-work/inner-dowsing-race-
bank-and-north-ridge/#conservation-advice (Accessed on: 21 November 2022) 

JNCC (2018g). JNCC Conservation Advice: North-West of Jones Bank MCZ. 
Available online at: https://jncc.gov.uk/our-work/north-west-of-jones-bank-
mpa/#conservation-advice (Accessed on: 21 November 2022) 

JNCC (2018h). JNCC Conservation Advice: North East of Farnes Deep MCZ. 
Available online at: https://jncc.gov.uk/our-work/north-east-of-farnes-deep-
mpa/#conservation-advice (Accessed on: 21 November 2022) 

JNCC (2018i). JNCC Conservation Advice: Offshore Brighton MCZ. Available online 
at: https://jncc.gov.uk/our-work/offshore-brighton-mpa/#conservation-advice 
(Accessed on: 21 November 2022) 

JNCC (2018j). JNCC Conservation Advice: South-West Deeps (West) MCZ. 
Available online at: https://jncc.gov.uk/our-work/south-west-deeps-west-
mpa/#conservation-advice (Accessed on: 21 November 2022) 

JNCC (2018k). JNCC Conservation Advice: West of Walney MCZ. Available online 
at: https://jncc.gov.uk/our-work/west-of-walney-mpa/#conservation-advice (Accessed 
on: 21 November 2022) 

JNCC (2018l). JNCC Conservation Advice: Wight-Barfleur Reef SAC. Available 
online at: https://jncc.gov.uk/our-work/wight-barfleur-reef-mpa/#conservation-advice 
(Accessed on: 21 November 2022) 

JNCC (2018m). Supplementary Advice on Conservation Objectives for North East of 



64 

 

Farnes Deep Marine Conservation Zone. Available online at: 
https://hub.jncc.gov.uk/assets/5c5def7f-e1a0-4a7f-8078-a0ff3050a4fb#NEFD-3-
SACO-V1.0.pdf (Accessed on: 21 November 2022) 

JNCC (2021a). Description and ecological characteristics. 1170 Reefs: Marine, 
coastal and halophytic habitats. Available online at: 
https://sac.jncc.gov.uk/habitat/H1170/ (Accessed on: 28 November 2022) 

JNCC (2021b). JNCC Advice on Operations: East of Haig Fras MCZ. Available 
online at: https://hub.jncc.gov.uk/assets/aea3f991-28c1-4201-b99c-
8f6fca7af930#EHF-5-AdviceOnOperations-V2.0.xlsx (Accessed on: 21 November 
2022) 

JNCC (2021c). JNCC Advice on Operations: South Rigg MCZ. Available online at: 
https://hub.jncc.gov.uk/assets/d88c1cc9-63e4-4e1d-9ef6-aab93a65d70f#SouthRigg-
AdviceOnOperations-V1.0.xlsx (Accessed on: 21 November 2022) 

JNCC (2021d). JNCC Conservation Advice: East of Haig Fras MCZ. Available online 
at: https://jncc.gov.uk/our-work/east-of-haig-fras-mpa/#conservation-advice 
(Accessed on: 21 November 2022) 

JNCC (2021e). JNCC Conservation Advice: Fulmar MCZ. Available online at: 
https://jncc.gov.uk/our-work/fulmar/#conservation-advice 

JNCC (2021f). JNCC Conservation Advice: Holderness Offshore MCZ. Available 
online at: https://jncc.gov.uk/our-work/holderness-offshore-mpa/#conservation-
advice (Accessed on: 21 November 2022) 

JNCC (2021g). JNCC Conservation Advice: South of Celtic Deep MPA. Available 
online at: https://jncc.gov.uk/our-work/south-of-celtic-deep-mpa/#conservation-advice 
(Accessed on: 21 November 2022) 

JNCC (2021h). JNCC Conservation Advice: South of the Isles of Scilly MCZ. 
Available online at: https://jncc.gov.uk/our-work/south-of-the-isles-of-scilly-
mpa/#conservation-advice (Accessed on: 21 November 2022) 

JNCC (2022). The Marine Habitat Classification for Britain and Ireland Version 
22.04. Available online at: https://mhc.jncc.gov.uk/ 

JNCC and Natural England (2011). Advice from the Joint Nature Conservation 
Committee and Natural England with regard to fisheries impacts on Marine 
Conservation Zone habitat features. Available online at: 
https://data.jncc.gov.uk/data/e94680ee-de2e-4ea0-8e65-b86b12893ae0/MCZs-and-
fisheries-2011.pdf (Accessed on: 23 November 2022) 

JNCC and Natural England (2012). Lands End & Cape Bank cSAC Regulation 35 
Conservation Advice, Version 2.0. Available online at: 
http://publications.naturalengland.org.uk/file/3261423 (Accessed on: 22 November 
2022) 

Jones, L.A., Hiscock, K. and Connor, D.W. (2000). Marine habitat reviews. A 
summary of ecological requirements and sensitivity characteristics for the 
conservation and management of marine SACs. Joint Nature Conservation 
Committee. UK Marine SACs Project report. 



65 

 

Kaiser, M.J. (2014). The conflict between static gear and mobile gear in inshore 
fisheries. Directorate-General for Internal Policies. Policy Department B: Structural 
and Cohesion Policies report 

Kaiser, M.J., Clarke, K.R., Hinz, H., Austen, M.C.V., Somerfield, P.J. and 
Karakassis, I. (2006). Global analysis of response and recovery of benthic biota to 
fishing. Marine Ecology Progress Series, 311, pp. 1–14 

Kaiser, M.J., Hormbrey, S., Booth, J.R., Hinz, H. and Hiddink, J.G. (2018). Recovery 
linked to life history of sessile epifauna following exclusion of towed mobile fishing 
gear. Journal of Applied Ecology, 55(3), pp. 1060–1070 

Kaiser, M.J. and Spencer, B.E. (1996). The effects of beam-trawl disturbance on 
infaunal communities in different habitats. The Journal of Animal Ecology, 65, pp. 
348–358 

Kinnear, J.A.M., Barkel, P.J., Mojsiewicz, W.R., Chapman, C.J., Holbrow, A.J., 
Barnes, C. and Greathead, C.F.F. (1996). Effects of Nephrops creels on the 
environment. Fisheries Research Services Report No. 2/96 

Langton, R.W., Langton, E.W., Theroux, R.B. and Uzmann, J.R. (1990). Distribution, 
behavior and abundance of sea pens, Pennatula aculeata, in the Gulf of Maine. 
Marine Biology, 107(3), pp. 463–469 

Lart, W. (2012). Fishing spatial-temporal pressures and sensitivities analysis for 
MPA Fishing Industry Collaboration Pilot FES 252: Report on Seafish workshop on 
the physical effects of fishing activities on the Dogger Bank. Seafish Report SR662 

Last, K.S., Hendrick, V.J., Beveridge, C.M. and Davies, A.J. (2011). Measuring the 
effects of suspended particulate matter and smothering on the behaviour, growth 
and survival of key species found in areas associated with aggregate dredging. 
Marine Environment Protection Fund Report: MEPF 08/P76.6 

Lewis, C.F., Slade, S.L., Maxwell, K.E. and Matthews, T.R. (2009). Lobster trap 
impact on coral reefs: Effects of wind-driven trap movement. New Zealand Journal of 
Marine and Freshwater Research, 43(1), pp. 271–282 

MacDonald, D.S., Little, M., Eno, C. and Hiscock, K. (1996). Disturbance of benthic 
species by fishing activities: A sensitivity index. Aquatic Conservation: Marine and 
Freshwater Ecosystems, 6(4), pp. 257–268 

Mascaró, M. and Seed, R. (2001). Foraging behavior of juvenile Carcinus maenas 
(L.) and Cancer pagurus L. Marine Biology, 139(6), pp. 1135–1145 

McBree, F., Askew, N., Cameron, A., Connor, D., Ellwood, H. and Carter, A. (2011). 
UKSeaMap 2010: Predictive mapping of seabed habitats in UK waters. JNCC Report 
No. 446 

Morton, B. (2011). The biology and functional morphology of Arctica islandica 
(Bivalvia: Arcticidae) – A gerontophilic living fossil. Marine Biology Research, 7(6), 
pp. 540–553 

MRAG Ltd and Envision Mapping Ltd (2015). Feasibility study on applying a spatial 
footprint approach to quantifying fishing pressure. Final Report. Contract Reference: 
MMO1108 



66 

 

Natural England (2015). General Descriptions for Special Area of Conservation 
Features and Special Protection Area Supporting Habitats. Available online at: 
www.gov.uk/government/publications/sac-features-and-spa-supporting-habitats-
general-descriptions 

Natural England (2018a). Natural England Conservation Advice for Marine Protected 
Areas. Lands End and Cape Bank SAC - UK0030375. Available online at: 
https://designatedsites.naturalengland.org.uk/Marine/MarineSiteDetail.aspx?SiteCod
e=UK0030375&SiteName=cape bank&SiteNameDisplay=Lands End and Cape Bank 
SAC&countyCode=&responsiblePerson=&SeaArea=&IFCAArea=&NumMarineSeas
onality=&HasCA=1 (Accessed on: 22 November 2022) 

Natural England (2018b). Natural England Conservation Advice for Marine Protected 
Areas. Start Point to Plymouth Sound and Eddystone SAC - UK0030373. Available 
online at: 
https://designatedsites.naturalengland.org.uk/Marine/MarineSiteDetail.aspx?SiteCod
e=UK0030373&SiteName=start point&SiteNameDisplay=Start Point to Plymouth 
Sound and Eddystone 
SAC&countyCode=&responsiblePerson=&SeaArea=&IFCAArea=&NumMarineSeas
onality=&HasC (Accessed on: 22 November 2022) 

Natural England (2021). Natural England Conservation Advice for Marine Protected 
Areas. Goodwin Sands MCZ - UKMCZ0061. Available online at: 
https://designatedsites.naturalengland.org.uk/Marine/MarineSiteDetail.aspx?SiteCod
e=UKMCZ0061&SiteName=goodwin &SiteNameDisplay=Goodwin Sands 
MCZ&countyCode=&responsiblePerson=&SeaArea=&IFCAArea=&NumMarineSeas
onality=&HasCA=1 (Accessed on: 14 December 2022) 

Natural England (2022a). Fisheries Impacts Evidence Database. Draft impacts of 
benthic trawls on sediments. In publication. Available from Natural England upon 
request: Marine.Industries@naturalengland.org.uk 

Natural England (2022b). Natural England Advice on Operations: West of Walney 
MCZ. Available online at: 
https://designatedsites.naturalengland.org.uk/Marine/FAPMatrix.aspx?SiteCode=UK
MCZ0045&SiteName=walney&SiteNameDisplay=West+of+Walney+MCZ&countyCo
de=&responsiblePerson=&SeaArea=&IFCAArea=&NumMarineSeasonality= 
(Accessed on: 22 November 2022) 

Natural England (2022c). Natural England Conservation Advice for Marine Protected 
Areas. Foreland MCZ - UKMCZ0060. Available online at: 
https://designatedsites.naturalengland.org.uk/Marine/MarineSiteDetail.aspx?SiteCod
e=UKMCZ0060&SiteName=foreland&SiteNameDisplay=Foreland 
MCZ&countyCode=&responsiblePerson=&SeaArea=&IFCAArea=&NumMarineSeas
onality=&HasCA=1 (Accessed on: 22 November 2022) 

Natural England (2022d). Natural England Conservation Advice for Marine Protected 
Areas. Hartland Point to Tintagel MCZ - UKMCZ0034. Available online at: 
https://designatedsites.naturalengland.org.uk/Marine/MarineSiteDetail.aspx?SiteCod
e=UKMCZ0034&SiteName=hartland&SiteNameDisplay=Hartland Point to Tintagel 
MCZ&countyCode=&responsiblePerson=&SeaArea=&IFCAArea=&NumMarineSeas
onality=&HasCA=1 (Accessed on: 22 November 2022) 



67 

 

Natural England and JNCC (2018). Natural England and JNCC Conservation Advice. 
West of Walney MCZ - UKMCZ0045. Available online at: 
https://designatedsites.naturalengland.org.uk/Marine/MarineSiteDetail.aspx?SiteCod
e=UKMCZ0045&SiteName=walney&SiteNameDisplay=West of Walney 
MCZ&countyCode=&responsiblePerson=&SeaArea=&IFCAArea=&NumMarineSeas
onality=&HasCA=1 (Accessed on: 22 November 2022) 

Nielsen, J., Ulrich, C., Hegland, T., Voss, B. De, Thøgersen, T.T., Bastardie, F., Goti, 
L., Eigaard, O.R. and Kindt-Larsen, L. (2013). Critical report of current fisheries 
management measures implemented for the North Sea mixed demersal fisheries. 
DTU Aqua Report No. 263-2013 

Oeschger, R. and Storey, K.B. (1993). Impact of anoxia and hydrogen sulphide on 
the metabolism of Arctica islandica L. (Bivalvia). Journal of Experimental Marine 
Biology and Ecology, 170(2), pp. 213–226 

Öndes, F., Kaiser, M.J. and Murray, L.G. (2018). Fish and invertebrate by-catch in 
the crab pot fishery in the Isle of Man, Irish Sea. Journal of the Marine Biological 
Association of the United Kingdom, 98(8), pp. 2099–2111 

OSPAR (1992). OSPAR Convention for the Protection of the Marine Environment of 
the North-East Atlantic (as amended) 

OSPAR Commission (2009). OSPAR background for Ocean quahog Arctica 
islandica. OSPAR Biodiversity series. Publication No. 407/2009 

OSPAR Commission (2010). Background document for seapen and burrowing 
megafauna communities. OSPAR Biodiversity series. Publication No. 481/2010 

OSPAR Commission (2021). Sea-Pen & Burrowing Megafauna 

Parslow-Williams, P.J., Atkinson, R.J.A. and Taylor, A.C. (2001). Nucleic acids as 
indicators of nutritional condition in the Norway lobster Nephrops norvegicus. Marine 
Ecology Progress Series, 211, pp. 235–243 

Pearce, B., Hill, J.., Grubb, L. and Harper, G. (2011). Impacts of marine aggregate 
extraction on adjacent Sabellaria spinulosa aggregations and other benthic fauna. 
Marine Environment Protection Fund Report No. 09/P39 

Polet, H. and Depestele, J. (2010). Impact assessment of the effects of a selected 
range of fishing gears in the North Sea. Report commissioned by Stichting de 
Noordzee and WWF Netherlands 

Ragnarsson, S.Á., Thorarinsdóttir, G.G. and Gunnarsson, K. (2015). Short and long-
term effects of hydraulic dredging on benthic communities and ocean quahog 
(Arctica islandica) populations. Marine Environmental Research, 109, pp. 113–123 

Readman, J.A.. and Hiscock, K. (2017). Eunicella verrucosa: Pink sea fan.in Tyler-
Walters, H. and Hiscock, K. (eds) Marine Life Information Network: Biology and 
Sensitivity Key Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/species/detail/1121 

Readman, J.A.J. (2018a). Deep sponge communities.in Tyler-Walters, H. and 
Hiscock, K. (eds) Marine Life Information Network: Biology and Sensitivity Key 
Information Reviews. Plymouth. Available online at: 



68 

 

www.marlin.ac.uk/habitats/detail/1081 

Readman, J.A.J. (2018b). Sponges, cup corals and anthozoans on shaded or 
overhanging circalittoral rock.in Tyler-Walters, H. and Hiscock, K. (eds) Marine Life 
Information Network: Biology and Sensitivity Key Information Reviews. Plymouth. 
Available online at: www.marlin.ac.uk/habitats/detail/175 

Readman, J.A.J. and Hiscock, K. (2018). Circalittoral caves and overhangs.in Tyler-
Walters, H. and Hiscock, K. (eds) Marine Life Information Network: Biology and 
Sensitivity Key Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/habitats/detail/10 

Readman, J.A.J., Jackson, A., Hiscock, K., Lloyd, K.A. and Watson, A. (2023). 
Eunicella verrucosa and Pentapora foliacea on wave-exposed circalittoral rock.in 
Tyler-Walters, H. and Hiscock, K. (eds) Marine Life Information Network: Biology and 
Sensitivity Key Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/habitats/detail/77 

Readman, J.A.J., Lloyd, K.A. and Watson, A. (2023). Phakellia ventilabrum and 
axinellid sponges on deep, wave-exposed circalittoral rock.in Tyler-Walters, H. and 
Hiscock, K. (eds) Marine Life Information Network: Biology and Sensitivity Key 
Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/habitats/detail/87 

Rees, A. (2018). The ecological effects of increasing potting density in the Lyme Bay 
Marine Protected Area. University of Plymouth Research Theses 

Rees, A., Sheehan, E.V. and Attrill, M.J. (2021). Optimal fishing effort benefits 
fisheries and conservation. Scientific Reports, 11(3784) 

Rice, A.L. and Chapman, C.J. (1971). Observations on the burrows and burrowing 
behaviour of two mud-dwelling decapod crustaceans, Nephrops norvegicus and 
Goneplax rhomboides. Marine Biology, 10, pp. 330–342 

Roberts, C., Smith, C., Tilin, H. and Tyler-Walters, H. (2010). Review of existing 
approaches to evaluate marine habitat vulnerability to commercial fishing activities. 
Environment Agency report: SC080016/R3 

Robson, L.M., Fincham, J., Peckett, F.J., Frost, N., Jackson, C., Carter, A.J. and 
Matear, L. (2018). UK Marine Pressures-Activities Database “PAD”: Methods Report. 
JNCC Report No. 624 

Rumohr, H., Ehrich, S., Knust, R., Kujawski, T., Philippart, C.J.M. and Schröder, A. 
(1998). Long term trends in demersal fish and benthic invertebrates.in Lindeboom, 
H.J. and de Groot, S.J. (eds) Impact-II: The effects of different types of fisheries on 
the North Sea and Irish Sea benthic ecosystems. NIOZ-Rapport 1998-1. RIVO-DLO 
Report C003/98, pp. 280–352 

Rumohr, H. and Krost, P. (1991). Experimental evidence of damage to benthos by 
bottom trawling with special reference to Arctica islandica. Meeresforschung, 33, pp. 
340–345 

Sabatini, M. and Hill, J.M. (2008). Nephrops norvegicus: Norway lobster.in Tyler-
Walters, H. and Hiscock, K. (eds) Marine Life Information Network: Biology and 



69 

 

Sensitivity Key Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/species/detail/1672 

Salomidi, M., Katsanevakis, S., Borja, A., Braeckman, U., Damalas, D., Galparsoro, 
I., Mifsud, R., Mirto, S., Pascual, M., Pipitone, C., Rabaut, M., Todorova, V., 
Vassilopoulou, V. and Vega Fernandez, T. (2012). Assessment of goods and 
services, vulnerability, and conservation status of European seabed biotopes: a 
stepping stone towards ecosystem-based marine spatial management. 
Mediterranean Marine Science, 13(1), pp. 49–88 

Sangil, C., Martín-García, L. and Clemente, S. (2013). Assessing the impact of 
fishing in shallow rocky reefs: a multivariate approach to ecosystem management. 
Marine Pollution Bulletin, 76(1–2), pp. 203–213 

Sciberras, M., Hiddink, J.G., Jennings, S., Szostek, C.L., Hughes, K.M., Kneafsey, 
B., Clarke, L.J., Ellis, N., Rijnsdorp, A.D., McConnaughey, R.A., Hilborn, R., Collie, 
J.S., Pitcher, C.R., Amoroso, R.O., Parma, A.M., Suuronen, P. and Kaiser, M.J. 
(2018). Response of benthic fauna to experimental bottom fishing: A global meta-
analysis. Fish and Fisheries, 19(4), pp. 698–715 

Sewell, J. and Hiscock, K. (2005). Effects of fishing within UK European Marine 
Sites: Guidance for Nature Conservation Agencies. Report to the Countryside 
Council for Wales, English Nature and Scottish Natural Heritage from the Marine 
Biological Association. CCW Contract FC 73-03-214A 

Shester, G.G. and Micheli, F. (2011). Conservation challenges for small-scale 
fisheries: Bycatch and habitat impacts of traps and gillnets. Biological Conservation, 
144(5), pp. 1673–1681 

Silva, A.C.F., Boaventura, D.M., Thompson, R.C. and Hawkins, S.J. (2014). Spatial 
and temporal patterns of subtidal and intertidal crabs excursions. Journal of Sea 
Research, 85, pp. 343–348 

Silva, A.C.F., Hawkins, S.J., Boaventura, D.M. and Thompson, R.C. (2008). 
Predation by small mobile aquatic predators regulates populations of the intertidal 
limpet Patella vulgata (L.). Journal of Experimental Marine Biology and Ecology, 
367(2), pp. 259–265 

Solandt, J. (2003). The fan shell Atrina fragilis: A species of conservation concern. 
British Wildlife, 14(6), pp. 423–427 

Southward, A.J., Hiscock, K., Kerckhof, F., Moyse, J. and El¢mov, A.S. (2004). 
Habitat and distribution of the warm-water barnacle Solidobalanus fallax (Crustacea: 
Cirripedia). Journal of the Marine Biological Association of the UK, 84, pp. 1169–
1177 

Stephenson, F., Fitzsimmons, C., Polunin, N.V.C., Mill, A.C. and Scott, C.L. (2015). 
Assessing long-term benthic impacts of potting in Northumberland.in Walmsley, S.F., 
Bowles, A., Eno, N.C., and West, N. (eds) Evidence for Management of Potting 
Impacts on Designated Features. Defra Marine Biodiversity Impact Evidence Group 
(IEG). MMO1086 Final Report, pp. 1–111 

Stephenson, F., Mill, A.C., Scott, C.L., Polunin, N.V.C. and Fitzsimmons, C. (2017). 
Experimental potting impacts on common UK reef habitats in areas of high and low 



70 

 

fishing pressure. ICES Journal of Marine Science, 74(6), pp. 1648–1659 

Stewart, B.D. and Howarth, L.M. (2016). Quantifying and managing the ecosystem 
effects of scallop dredge fisheries. Developments in Aquaculture and Fisheries 
Science, 40, pp. 585–609 

Stirling, D.A. (2016). Assessing the conservation benefit of Marine Protected Areas 
to vulnerable benthic species as illustrated by the fan-mussel, Atrina fragilis. 
University of Aberdeen Thesis 

Stone, R., Stevenson, D. and Brooke, S. (2015). Assessment of a pilot study to 
collect coral bycatch data from the Alaska commercial fishing fleet. NOAA Technical 
Memorandum NMFS-AFSC-296 

Strahl, J., Brey, T., Philipp, E.E.R., Thorarinsdóttir, G., Fischer, N., Wessels, W. and 
Abele, D. (2011). Physiological responses to self-induced burrowing and metabolic 
rate depression in the ocean quahog Arctica islandica. Journal of Experimental 
Biology, 214(24), pp. 4221–4231 

Suuronen, P., Chopin, F., Glass, C., Løkkeborg, S., Matsushita, Y., Queirolo, D. and 
Rihan, D. (2012). Low impact and fuel efficient fishing-Looking beyond the horizon. 
Fisheries Research, 119–120, pp. 135–146 

Taylor, A.M., Mauchline, J. and Ritson, E.B. (1962). Notes on the radioecology of 
Sellafield beach. United Kingdom Atomic Energy Authority Report, PG353(W) 

Tillin, H.M., Bolam, S. and Hiddink, J.G. (2010). Accessing and developing the 
required biophysical datasets and data layers for Marine Protected Areas network 
planning and wider marine spatial planning purposes. Report No 21: North Sea 
productivity pilot study. Project Code: MB0102 Marine Biodiversity R&D Programme. 

Tillin, H.M., Gibb, N. and Garrard, S.L. (2015). Circalittoral Sabellaria reefs (on 
rock).in Tyler-Walters, H. and Hiscock, K. (eds) Marine Life Information Network: 
Biology and Sensitivity Key Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/habitats/detail/225 

Tillin, H.M., Marshall, C., Gibb, N. and Garrard, S.L. (2022). Sabellaria spinulosa on 
stable circalittoral mixed sediment.in Tyler-Walters, H. and Hiscock, K. (eds) Marine 
Life Information Network: Biology and Sensitivity Key Information Reviews. 
Plymouth. Available online at: www.marlin.ac.uk/habitats/detail/377 

Tillin, H.M., Marshall, C.E., Gibb, N., Lloyd, K.A. and Watson, A. (2023). Sabellaria 
spinulosa encrusted circalittoral rock.in Tyler-Walters, H. and Hiscock, K. (eds) 
Marine Life Information Network: Biology and Sensitivity Key Information Reviews. 
Plymouth. Available online at: www.marlin.ac.uk/habitats/detail/1169 

Tonk, L. and Rozemeijer, M.J.C. (2019). Ecology of the brown crab (Cancer 
pagurus) and production potential for passive fisheries in Dutch offshore wind farms. 
Wageningen Marine Research report number C064/19A. Wageningen 

Troffe, P.M., Levings, C.D., Piercey, G.B.E. and Keong, V. (2005). Fishing gear 
effects and ecology of the sea whip (Halipteris willemoesi (Cnidaria: Octocorallia: 
Pennatulacea)) in British Columbia, Canada: Preliminary observations. Aquatic 
Conservation: Marine and Freshwater Ecosystems, 15(5), pp. 523–533 



71 

 

Tyler-Walters, H. (2006). Delesseria sanguinea: Sea beech.in Tyler-Walters, H. and 
Hiscock, K. (eds) Marine Life Information Network: Biology and Sensitivity Key 
Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/species/detail/1338 

Tyler-Walters, H. and Ballerstedt, S. (2007). Flustra foliacea: Hornwrack.in Tyler-
Walters, H. and Hiscock, K. (eds) Marine Life Information Network: Biology and 
Sensitivity Key Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/species/detail/1609 

Tyler-Walters, H., Tillin, H.M., D’avack, E.A.S., Perry, F. and Stamp, T. (2018). 
Marine Evidence-based Sensitivity Assessment (MarESA) – A Guide. The Marine 
Life Information Network (MarLIN) Marine Biological Association of the United 
Kingdom. Available online at: www.marlin.ac.uk/sensitivity/sensitivity_rationale 

Tyler-Walters, H. and Wilding, C.M. (2022). Atrina fragilis: Fan mussel.in Tyler-
Walters, H. and Hiscock, K. (eds) Marine Life Information Network: Biology and 
Sensitivity Key Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/species/detail/1157 

Tyler-Walters, Harvey and Sabatini, M. (2017). Arctica islandica: Icelandic cyprine.in 
Tyler-Walters, H. and Hiscock, K. (eds) Marine Life Information Network: Biology and 
Sensitivity Key Information Reviews. Plymouth. Available online at: 
www.marlin.ac.uk/species/detail/1519 

UK Biodiversity Group (1999). Tranche 2 action plans: Volume 5 - Maritime species 
and habitats. Biodiversity: The UK Steering Group Report (1995–1999) 

Ungfors, A., Bell, E., Johnson, M.L., Cowing, D., Dobson, N.C., Bublitz, R. and 
Sandell, J. (2013). Nephrops fisheries in European waters. Advances in Marine 
Biology, 64, pp. 247–314 

United Nations General Assembly (2006). Impacts of fishing on vulnerable marine 
ecosystems: actions taken by States and regional fisheries management 
organizations and arrangements to give effect to paragraphs 66 to 69 of General 
Assembly resolution 59/25. Sixty-first session. Item 69 (b) of the provisional agenda. 
Oceans and the law of the sea: Sustainable fisheries. Report of the Secretary-
General 

Walmsley, S.F., Bowles, A., Eno, N. and West, N. (2015). Evidence for Management 
of Potting Impacts on Designated Features. Defra Marine Biodiversity Impact 
Evidence Group (IEG). MMO1086 Final Report 

Witbaard, R. and Bergman, M.J.N. (2003). The distribution and population structure 
of the bivalve Arctica islandica L. in the North Sea: What possible factors are 
involved? Journal of Sea Research, 50(1), pp. 11–25 

Yonge, C.M. (1953). Form and Habit in Pinna carnea Gmelin. Philosophical 
Transactions of the Royal Society of London, 237, pp. 335–374 

 

 

  



72 

 

 

Annex 1 Gear pressures on sensitive features - traps 
This annex summarises the pressures of traps on the features described in this 
document. 

JNCC and Natural England’s advice on operations (AoO) provide generic information 
on pressures that may be exerted by all marine industries, they are an evidence-
based product to be used to guide assessments together with bespoke advice from 
JNCC and Natural England. This is explained further in Natural England’s 
conservation advice guidance. 

The sensitivities of designated features to gear pressures were derived using a 
staged approach. JNCC and Natural England’s conservation advice packages (CAP) 
and AoO have been used by MMO to determine the sensitivities of each feature to 
the potential pressures from traps, based on actual or representative sites to 
highlight subject areas for evidence gathering. JNCC and Natural England also 
provided additional guidance about pressure/feature interactions that should be 
considered.  

An evidence-gathering activity was then carried out. Evidence gathering and 
analyses was focussed on interactions that were deemed sensitive and high risk, as 
these are likely to be the most relevant interactions to be considered at each site 
level assessment (Table A1.1). Interactions where there was insufficient evidence 
(IE) are not considered further here. These interactions will be considered in site 
level assessments where there is a known condition issue or further advice is 
received from JNCC or Natural England (Table A1.1). Where multiple sensitivities 
exist for features located across different bioregions, the most precautionary 
sensitivity has been displayed. Site-specific sensitivities will be used at the site level 
assessment stage. 

Table A1.2 summarises the pressures of traps on designated features. It 
summarises all the interactions according to the key in Table A1.1. 

The pressures listed in Table A1.2 are defined in JNCC AoO descriptions of 
pressures, based on Appendix 1 of the UK Marine Pressures Activities Database 
‘PAD’: Methods Report7  (Robson et al., 2018). 

  

 
7 JNCC - UK Marine Pressures Activities Database ‘PAD’: Methods Report: 
hub.jncc.gov.uk/assets/16506231-f499-408f-bdc8-ea9a6dfbf8b5 (last accessed 12 
September 2023). 

https://designatedsites.naturalengland.org.uk/MarineGuidance.aspx#advice
https://designatedsites.naturalengland.org.uk/MarineGuidance.aspx#advice
https://hub.jncc.gov.uk/assets/16506231-f499-408f-bdc8-ea9a6dfbf8b5
https://hub.jncc.gov.uk/assets/16506231-f499-408f-bdc8-ea9a6dfbf8b5
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Table A1.1. Gear/feature interaction sensitivity key. Pressures discussed 
within this review will be shown in red. 

Key 
S Indicates the feature is sensitive. 
S* Indicates the feature is sensitive to the pressure in general, but fishing 

activity/gear type is unlikely to exert that pressure to an extent where impacts are 
of concern (i.e. will be below pressure benchmarks). 

IE Indicates there is insufficient evidence to make sensitivity conclusions or a 
sensitivity assessment has not been made for this feature to this pressure. 

NS Indicates feature is not sensitive to pressure. 
NS* Indicates the feature is currently listed as not sensitive but JNCC and Natural 

England have advised that it should be considered further on a case-by-case 
basis at the site level. 

NR Indicates the pressure is not relevant for the gear type. There is no interaction 
between the pressure and biotope/species and/or no association between the 
activity and the pressure. 
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Table A1.2. Summary of the sensitivities of designated features to potential pressures from traps, according to JNCC and Natural 
England Advice on Operations. Pressures discussed within this review are shown in red. 

 
Designated Features 

MCZ Species Rocky Reef Biogenic 
Reef 

Annex I sandbanks and MCZ 
subtidal sediment habitats 

Potential Pressures 

Sea-pen and 
burrowing 
megafauna 

communities 

Fan 
mussel 

Ocean 
quahog 

Fragile 
sponge and 
anthozoan 

communities 

High energy 
circalittoral 

rock 

Moderate 
energy 

circalittoral 
rock 

Pink  
sea-fan 

S. 
spinulosa 

Subtidal 
coarse 

sediment 

Subtidal 
mixed 

sediments 

Subtidal 
mud 

Subtidal 
sand 

Above water noise NR NR NR NR NR NR NR NR NR NR NR NR 
Abrasion or disturbance 
of the substrate on the 
surface of the seabed   

S S S S S S S S S  S  S  S  

Barrier to species 
movement NR NR NR NR NS S* NR S* NR NR NR NR 

Changes in suspended 
solids (water clarity) NR NR NR NR NR  NR  NR NR NR NR NR NR 

Collision ABOVE water 
with static or moving 
objects not naturally found 
in the marine environment 

NR NR NR NR NR  NR  NR NR NR NR NR NR 

Collision BELOW water 
with static or moving 
objects not naturally found 
in the marine environment  

NR NR NR NR NR  NR NR NR NR NR NR NR 

Deoxygenation S* S* NS S* S* S* S* IE S* S*  S* S* 
Hydrocarbon + PAH 
contamination IE IE IE NS IE IE IE NS IE IE IE IE 

Introduction of light  NS NR NR NS NS IE NR NR S*  IE NS S*  
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Designated Features 

MCZ Species Rocky Reef Biogenic 
Reef 

Annex I sandbanks and MCZ 
subtidal sediment habitats 

Potential Pressures 

Sea-pen and 
burrowing 
megafauna 

communities 

Fan 
mussel 

Ocean 
quahog 

Fragile 
sponge and 
anthozoan 

communities 

High energy 
circalittoral 

rock 

Moderate 
energy 

circalittoral 
rock 

Pink  
sea-fan 

S. 
spinulosa 

Subtidal 
coarse 

sediment 

Subtidal 
mixed 

sediments 

Subtidal 
mud 

Subtidal 
sand 

Introduction of microbial 
pathogens NR NR NR NR NR  NR  NR NR NR NR NR NR 

Introduction or spread of 
invasive non-indigenous 
species 

IE IE IE IE S* S* S* S* S* S*  S*  S*  

Litter IE IE IE IE IE IE IE IE IE IE IE IE 
Nutrient enrichment NR NR NR NR NR  NR  NR NR NR NR NR NR 
Organic enrichment S* IE NS NS S* S* IE IE S* S*  S*  S*  
Penetration and/or 
disturbance of the 
substrate below the 
surface of the seabed, 
including abrasion 

S* S* S* NR S* S* NR S* S*  S*  S*  S*  

Physical change (to 
another seabed type) NR NR NR NR NR  NR  NR NR NR NR NR NR 

Physical change (to 
another sediment type) NR NR NR NR NR  NR  NR NR NR NR NR NR 

Removal of non-target 
species    S S NR S S S S S S  S  S  S  

Removal of target 
species S NR NR S S S NR NR S S S S 
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Designated Features 

MCZ Species Rocky Reef Biogenic 
Reef 

Annex I sandbanks and MCZ 
subtidal sediment habitats 

Potential Pressures 

Sea-pen and 
burrowing 
megafauna 

communities 

Fan 
mussel 

Ocean 
quahog 

Fragile 
sponge and 
anthozoan 

communities 

High energy 
circalittoral 

rock 

Moderate 
energy 

circalittoral 
rock 

Pink  
sea-fan 

S. 
spinulosa 

Subtidal 
coarse 

sediment 

Subtidal 
mixed 

sediments 

Subtidal 
mud 

Subtidal 
sand 

Smothering and siltation 
rate changes NR NR NR NR NR  NR  NR NR NR NR NR NR 

Synthetic compound 
contamination IE IE IE IE IE IE IE IE IE IE IE IE 

Transition elements & 
organo-metal 
contamination 

IE IE IE IE IE IE IE IE IE IE IE IE 

Underwater noise changes  NR NR NR NS NS IE NR NR NR NR NR NR 
Visual disturbance NR NR NR NR NR IE NR NR NR NR NR NR 
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