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CRYNODEB GWEITHREDOL  

MAPIO SENSITIFRWYDD CYNEFINOEDD BENTHIG O SAFBWYNT 
PYSGOTA YN NYFROEDD CYMRU – DATBLYGU PROTOCOL 

Nod yr astudiaeth hon oedd darparu methodoleg â sail wyddonol gadarn iddi er mwyn asesu pa 

mor sensitif yw cymunedau benthig o safbwynt gweithgareddau sy’n gysylltiedig â physgota.   

Bydd y broses hon yn arwain at lunio mapiau o sensitifrwydd cynefinoedd er mwyn hwyluso 

cynllunio a rheolaeth ofodol, a gellir eu defnyddio o fewn Ardaloedd Cadwraeth Arbennig 

(ACA).   Fe ddatblygwyd methodoleg wreiddiol yr astudiaeth hon mewn gweithdy a gynhaliodd 

Cyngor Cefn Gwlad Cymru ym Miwmares (Mawrth 2006).   Rhoddwyd contract i Brifysgol 

Lerpwl archwilio cyfiawnhad gwyddonol dull Biwmares. 

 

Roedd dull Biwmares yn anelu at asesu pa mor sensitif oedd cynefinoedd i bysgota trwy 

gymharu dwyster y pysgota gyda chyfradd adfer y cynefinoedd, a hynny er mwyn cael sgôr 

sensitifrwydd (uchel, canolig neu isel).   Defnyddiodd y dull ddau fatrics  a oedd yn cynnwys tri 

o brif gydrannau: arddwysedd yr aflonyddu, ôl troed yr aflonyddu (a ddefnyddiwyd ynghyd i 

asesu dwyster yr aflonyddu), a’r gyfradd adfer wedi i’r aflonyddu ddigwydd (Ffigwr 1).   Roedd 

y dull hwn yn dibynnu ar nodi gwahanol lefelau sensitifrwydd y cynefinoedd (h.y. nodi’r 

gwahaniaethau rhwng sensitifrwydd uchel, canolig neu isel) wrth ystyried pysgota, gan asesu 

cyfradd adfer y cynefinoedd er mwyn cael sgôr sensitifrwydd derfynol. 

 

Cafodd sensitifrwydd y cynefinoedd eu hasesu yn gyntaf ar sail astudiaethau a adolygwyd gan 

gydweithwyr yn ymwneud â gweithgareddau sy’n effeithio ar lawr y môr (e.e. pysgota ac 

echdynnu cerrig mân).   Nodwyd gwahanol lefelau sensitifrwydd y cynefinoedd trwy ddefnyddio 

dirywiad y rhywogaethau yn sgil yr aflonyddu, maint gofodol yr aflonyddu, a chyfraddau adfer 

dilynol y rhywogaethau.   Hefyd, cynhaliwyd adolygiad ysgrifenedig ar y ddadl wyddonol 

gyfredol parthed adferiad cynefinoedd benthig ar ôl i rywbeth aflonyddu arnynt.   Tynnodd yr 

adolygiad sylw at yr anawsterau o ran diffinio pwyntiau cyfeirio’r adferiad, yn ogystal â natur 

gymhleth adferiad yr ecosystem a’r cyfyngiadau yn yr astudiaethau gwyddonol presennol sy’n 

ymwneud â’r testun hwn.   Ar sail y dystiolaeth sydd ar gael, ni ddaethpwyd o hyd i berthynas 

adfer gyffredinol ar gyfer y ddau newidyn a aseswyd (dwyster yr aflonyddu a maint gofodol yr 

aflonyddu).   Awgryma hyn nad oes modd pennu mewn modd gwyddonol lefelau sensitifrwydd 

gwahanol echelinau’r matrics ym methodoleg arfaethedig Biwmares. 

 

Ar y cyd â’r Cyngor Cefn Gwlad, cytunwyd ar ddull arall o fapio sensitifrwydd cynefinoedd.   

Parhawyd i ddefnyddio dull matrics – gydag un echelin yn ymwneud â’r gwahanol fathau o 
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bysgota a geir yng Nghymru, a’u dwyster; a’r llall yn ymwneud â’r cynefinoedd morol a geir yng 

Nghymru.   Cwblhawyd y matrics diwygiedig trwy ddefnyddio cyfuniad o lenyddiaeth wyddonol 

a barn arbenigwyr mewn gweithdai (gan gynnwys staff Prifysgol Lerpwl a’r Cyngor Cefn 

Gwlad), er mwyn nodi sensitifrwydd y cynefinoedd yn ôl y math o bysgota a geir a dwyster y 

pysgota. 

 

O gyfanswm o 1624 o gyfuniadau celloedd (y math o gynefin x y math o bysgota x lefel y 

dwyster), cafodd 14% eu dosbarthu’n goch (sensitifrwydd uchel) a chafodd 14% eu dosbarthu’n 

oren (sensitifrwydd canolig).   Fe fydd angen ymchwilio ymhellach i’r cynefinoedd a gaiff eu 

dosbarthu’n goch neu’n oren er mwyn pennu a oes angen cyflwyno camau rheoli at ddibenion 

gwarchod natur.   O’r celloedd sy’n weddill, cafodd 19% eu dosbarthu’n wyrdd (sensitifrwydd 

isel), a chafodd 53% eu dosbarthu’n wyn (offer sy’n annhebygol o gael eu defnyddio yn y math 

hwn o gynefin). 

 

O’r 29 cynefin rhynglanwol, rhynglanwol-islanwol ac islanwol a gafodd eu hasesu, cafodd pob 

un ar wahân i bump eu hystyried fel bod yn sensitif iawn i’r mwyafrif o weithgareddau pysgota 

(h.y. dosbarthwyd y pump dan sylw fel sero neu rhoddwyd un gell goch yn unig iddynt, sef 

Cynefinoedd 4, 8, 10, 22 a 28).   Ni wyddys a yw tri chynefin arall yn cynnal gweithgareddau 

pysgota ai peidio (Cynefinoedd 1-3).   Cafodd y 21 cynefin sy’n weddill eu cofnodi fel bod yn 

sensitif iawn i rai mathau o bysgota.   Yn gyffredinol, dengys y canlyniadau fod y rhan fwyaf o 

gynefinoedd yn sensitif i ddefnyddio offer pysgota a dreillir ar hyd gwely’r môr, llongau carthu a 

rhai technegau ar gyfer casglu abwyd rhynglanwol, a’u bod yn llai sensitif i ddefnyddio rhwydi, 

cewyll a thechnegau pysgota, sy’n effeithio llai ar gymunedau benthig. 

 

Mae hi’n bwysig nodi bod y fethodoleg hon yn seiliedig ar y mathau o gynefinoedd a’r 

technegau pysgota y gwyddom amdanynt neu sydd wedi eu rhoi ar waith yn ddiweddar yng 

Nghymru adeg cynnal yr astudiaeth (Ionawr 2007).   Ni ellir rhoi ystyriaeth i dechnolegau sy’n 

dod i’r amlwg.   Hefyd, nid yw’r fethodoleg yn ystyried yr effaith a all ddod yn sgil symud y 

rhywogaeth darged oddi yno, mynediad (e.e. sathru) a sbwriel mewn cynefinoedd cyfagos i’r 

cynefinoedd a gaiff eu pysgota, effeithiau cronnus yr holl offer gwahanol a geir mewn 

cynefinoedd unigol, cyfradd adfer cynefinoedd mewn perthynas â chyfradd yr aflonyddu naturiol 

a ddaw i’w rhan, yn ogystal ag amcanion cadwraethol (neu amcanion eraill) sy’n berthnasol i 

safleoedd penodol (e.e. amcanion rheoli pysgodfeydd).   Fodd bynnag, fe fyddwn yn ymdrin â 

rhai o’r pynciau hyn yn ddiweddarach yn natblygiad y fethodoleg hon, gan eu hychwanegu at yr 

asesiadau sensitifrwydd generig. 
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Yn ystod gweithdy a gynhaliwyd gan y Cyngor Cefn Gwlad, cafodd y dull ymarferol o 

weithredu’r protocol ei asesu, a chafodd ei roi ar waith ar safle ACA yng Nghymru.   Roedd y 

gweithdy’n cynnwys cynrychiolwyr o asiantaethau cadwraethol (h.y. Cyngor Cefn Gwlad 

Cymru, Natural England a Scottish Natural Heritage) ac amryw o gontractwyr sy’n ymwneud â 

chadwraeth.   Yn gyffredinol, roedd y rhai a gymerodd ran yn y gweithdy yn cefnogi’r dull, a 

daethpwyd i’r casgliad fod y mapiau sensitifrwydd yn offer generig defnyddiol ar gyfer rheoli 

safleoedd, ac y gellid ychwanegu amcanion yn ymwneud yn benodol â’r safle atynt (er 

enghraifft, amcanion cadwraethol ar gyfer yr ACA).   Y farn oedd y gellid defnyddio’r dull 

mewn ardaloedd ehangach y tu hwnt i ffiniau’r ACA.   Byddai hyn yn ein cynorthwyo i gael 

rheolaeth a chynlluniau gofodol manwl gywir ar gyfer yr amgylchedd morol ehangach. 
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EXECUTIVE SUMMARY 

This study aimed to provide a scientifically robust methodology to assess the sensitivity of 

benthic habitats to fishing activities.  This process will allow for the production of maps of 

habitat sensitivity to facilitate spatial management and planning and which will have applications 

for use within Special Areas of Conservation (SACs).  The original methodology for this study 

was developed at a Countryside Council for Wales (CCW) workshop held at Beaumaris (March 

2006).  The University of Liverpool were contracted to examine the scientific justification of the 

Beaumaris approach. 

 

The Beaumaris approach aimed to assess habitat sensitivity to fishing by comparing the severity 

of a fishing event against the rate of habitat recovery to derive a habitat sensitivity score (high, 

medium or low).  The approach used two matrices which contained three main components; the 

intensity of the disturbance and the spatial footprint of the disturbance (which were used together 

to assess the severity of the disturbance event) and the rate of recovery from the disturbance 

event (Figure 1).  This approach relied on identifying the sensitivity breakpoints of habitats (i.e. 

identifying the differences between high, medium or low sensitivity) to a fishing event and 

assessing the rate of habitat recovery to provide the final sensitivity score.  

 

The sensitivity of habitats was assessed initially from peer-reviewed studies of human activities 

that affect the sea floor (e.g. fishing and aggregate extraction).  The sensitivity breakpoints of 

habitats were identified using the degree of species decline from a disturbance event, the spatial 

extent of a disturbance event and the species subsequent recovery rates.  A literature review on 

the current scientific debate on the recovery of benthic habitats to disturbance events was also 

conducted.  The review highlighted the difficulties in defining recovery reference points, as well 

as the complexity of ecosystem recovery and limitations in the existing scientific studies on this 

topic.  From the evidence available, no general recovery relationships were found for either of 

the variables assessed (intensity of disturbance and spatial extent of disturbance), indicating that 

the sensitivity breakpoints of the matrix axes in the proposed Beaumaris methodology could not 

be determined scientifically.   

 

An alternative approach to mapping habitat sensitivity was subsequently agreed upon between 

the authors.  A matrix approach was still used, with one axis composed of the types of fishing 

activities employed in Wales and the other of marine habitat types found in Wales. For each 

fishing activity the sensitivity was scored for four levels of activity, ranging between a single 

fishing event and levels of activity commensurate with a modern commercial fishing operation. 
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The revised matrix was completed using a combination of scientific literature and expert 

judgement at workshops (with both University of Liverpool and CCW staff), to identify the 

sensitivity of habitats according to fishing type and the level of fishing activity.  

 

Out of a total of 1680 cell combinations (habitat type x fishing type x fishing activity level), 

habitats in 14% of combinations were categorised as having a high level of sensitivity. Habitats 

in a further 14% of combinations were considered to have a medium level of sensitivity.  

Habitats classified as having a high or medium level of sensitivity will require further 

investigation to determine whether a management response is required for nature conservation 

purposes.   Of the remaining cells, habitats were categorised as having a low level of sensitivity 

in 19% of combinations and combinations which were considered unlikely to occur formed 54% 

of cells.  

 

Of the 30 intertidal, intertidal-subtidal and subtidal habitats assessed, only five habitats were not 

considered highly sensitive (i.e. either zero or only one high sensitivity cell) to the majority of 

types of fishing activity (Habitat Types 4, 8, 10, 24 and 29) and a further three habitats were not 

known to support any fishing activities (Habitat Types 1-3).  The remaining 22 habitat types 

were identified as highly sensitive to some form of fishing activity.  Overall, the results show 

that most habitats are sensitive to the use of trawled bottom gears, dredges and some intertidal 

bait collection techniques and less sensitive to the use of nets, pots and angling techniques, 

which have a smaller benthic footprint.   

 

It is important to note that this methodology is based on the habitat types and fishing techniques 

known to occur, or to have recently been pursued, in Wales at the time of the study (January 

2007) and cannot account for emerging technologies.  Also, the methodology does not account 

for the impact of the removal of target species, access (e.g. trampling) and litter issues in habitats 

adjacent to fished habitats, the combined impacts of multiple gears types in individual habitats, 

the rate of recovery of a habitat in relation to the rate of natural disturbance to which it is 

exposed, as well site specific conservation or other objectives (e.g. fisheries management 

objectives).  However some of these issues will be addressed at a later stage in the development 

of this generic methodology and overlaid on top of the generic sensitivity assessments. 

 

The practical application of the protocol was assessed at a series of internal and external CCW 

organised workshops where the viability of the approach was examined for a couple of Welsh 

SAC sites.  The external workshops included representatives from conservation agencies (i.e. 
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CCW, Natural England, the Joint Nature Conservation Committee and Scottish Natural 

Heritage), government departments and agencies (Sea Fisheries Committees, Welsh Assembly 

Government, the Department for Environment, Food and Rural Affairs and the Centre for 

Environment, Fisheries and Aquaculture Science), academic scientists (University of Liverpool, 

University of Bangor) and various environmental consultancy contractors (e.g. MarLIN).  At the 

first external workshop (Menai Bridge February 2007) representation was predominantly made 

up of the country agencies while for the second (Deganwy – June 2007) the attendees were 

selected to essentially reconvene the ‘Beaumaris workshop’ (March 2006) which had initiated 

the process. Therefore not all of the organisations were represented at both external workshops. 

Overall, the participants of the series of workshops supported the approach and concluded that 

the base sensitivity maps were a useful generic tool for site management upon which the 

development of more site specific objectives (such as the conservation objectives for SACs) 

could be added.  This report has developed from the material originally produced for the 

workshops but includes additional work and revisions suggested and agreed upon during the 

workshops.  It was thought that the approach could be applied to wider areas outside of the SACs 

which would facilitate accurate spatial planning and management in the wider marine 

environment.   

 

K. Hall          N.C. Eno 

O.A.L. Paramor         K.M. Dernie 

L.A. Robinson        R.A.M. Sharp 

A. Winrow-Giffin        G.C.Wyn 

C.L.J. Frid          K Ramsay 

University of Liverpool      Countryside Council for Wales 

 

June 2008 
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1 INTRODUCTION 

The overall aim of this contract was to provide a scientifically robust methodology for mapping 

the sensitivity of benthic habitats to fishing activity, building on the work of the Beaumaris 

workshop.  

 

1.1 Project objectives  

1.1.1 Background- CCW Beaumaris workshop  

 

In March 2006, a workshop was undertaken in Beaumaris (North Wales), to assess a protocol 

devised by CCW to assess the sensitivity of benthic habitats to a variety of fishing activities.  

The ultimate aim of this work was to map generic habitat sensitivity to fishing for use in marine 

SAC management.  The approach was based on expert opinion and used two matrices to develop 

a sensitivity score – one of which assessed the severity of the fishing activity in a habitat, while 

the second considered the subsequent rate of recovery of the habitat from the fishing activity. 

 

The idea is that by being able to quantify the spatial extent and intensity of a fishing activity in a 

habitat (using the categories in the first matrix- see Figure 1) you arrive at a score of low, 

medium or high for the severity of this activity.  This severity score then feeds into the second 

matrix (see Figure 1) and gets considered against the inherent rate of recovery of that habitat to 

the damage caused by the fishing activity to give the final sensitivity score of low, medium or 

high.  This final score can then be mapped and used to aid management decision making. 

 

At the workshop the matrix methodology was supported by the invited stakeholders, fisheries 

regulators and scientists (academic and consultancy).  However the overall conclusion of the 

workshop was that a more robust scientific justification was needed for both matrices before this 

methodology could be applied.  This was due to the fact that the initial classifications of high, 

medium and low scores for severity of impact and the rate of recovery were solely based on 

expert opinion. 
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First matrix  gives a score for the ‘severity’ of the impact from a combination of the intensity 
and spatial extent of the impact 

Spatial Extent of impact by single day’s fishing activity (on benthic habitat polygon.) 

Intensity of 
impact 

Very slight 
footprint 

5% of 
habitat 
covered 

15% of habitat 
covered 

50% of 
habitat 
covered 

Near total 
coverage of 

habitat 

Very slight 
Low Low Low Low Low 

5% 
destruction 

Low Low Low Medium Medium 

15% 
destruction 

Low Low Medium High High 

50% 
destruction 

Low Medium High High High 

Near total 
destruction 

Low Medium High High High 

  

 

Second matrix gives an assessment of ‘sensitivity’ of the habitat from combining the severity of 

the impact with the rate of recovery of the habitat.  

 Severity of impact  

Rate of 
recovery Low 

 
Medium High 

Not relevant 
or immediate  

Low Low Low 

<3 months Low Low Medium (->Low) 

 Up to a year Medium (-> Low) Medium (-> Low) High (-> Medium) 

 1-2 years High (-> Medium) High (-> Medium) High  

 2-5 years High High High 

 5-10 years High High High 

 10 –25 years High High High 

Over 25 years 
(if ever) 

High High High 

 

Figure 1. Beaumaris methodology from CCW workshop (March 2006).  Classification levels in 

brackets in the second matrix indicate the revised sensitivity scores after debate at the Beaumaris 

workshop (March, 2006). 
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1.1.2 Contract Specification  

 

Subsequently the University of Liverpool were contracted to consider the scientific basis of the 

Beaumaris approach in collaborations with CCW.  The terms of reference for this contract were: 

 

(i) Produce a review of the current scientific literature concerning recovery of benthic 
habitats found in Welsh waters in response to the main fishing activities identified in the 
contractor’s report.  The review to focus on time scales of recovery, factors influencing 
recovery rate and the nature of the recovered system with respect to the ‘natural’ 
condition and the meeting of conservation objectives for SAC habitats. 

 
(ii) Review the scientific literature and appropriate grey literature for information that allows 

the impact-response surface for each fishing gear and habitat to be characterised. On the 
basis of this relationship we will produce guidance on the quantitative basis for the 
categories used in the scoring tables. 

 
(iii)Produce a pro-forma/ methods protocol that could be used to map the sensitivity of 

benthic habitats to fishing. 
 
(iv) Report on the application of the protocol to two SACs following expert focus group 

meetings and offline work (organised out with this contract). 
 

 

Chapter 2 of this report considers the conclusions from the literature review on the recovery of 

benthic systems from impacts arising from fishing and other physical impacts (ToR i), and 

Chapter 3 describes how the Beaumaris methodology was tested and deemed to be scientifically 

unjustifiable (ToR ii).  Chapter 4 outlines the revised matrix methodology for this contract (ToR 

iii) and Chapter 5 discusses the Seabed Sensitivity to Fishing Activities Workshop, where the 

protocol was applied to two Welsh SAC sites (ToR iv). 
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2 LITERATURE REVIEW - RECOVERY OF BENTHIC HABITATS.  

 
2.1 Ecosystem recovery  

The key objective of most conservation strategies is to conserve ecosystem structure and 

function, thereby preserving a sustainable system.  In an ideal world, an ecosystem would return 

to its original, pre-disturbance state in terms of the abundance, diversity and structure of its 

biological communities and its functioning (Hiscock and Tyler-Walter, 2006) after a disturbance 

event.  In reality however, the recovery of all components of a system to pre- impact conditions 

is unrealistic and therefore most studies to date have focused on the recovery of the key species 

and the assemblages and components of the system in question (Hall-Spencer and Moore, 2000; 

Mazzola et al., 2000; Lewis et al., 2002).  Recognition of the point of recovery for impacted 

habitats should be a fundamental component of ecosystem based management (Gilkinson et al., 

2005), however research into the recovery of systems, particularly with regard to aquatic 

habitats, is in its infancy.  Consequently there is currently a scientific debate as to what actually 

constitutes recovery and what endpoints best describe the recovery of an ecosystem, making 

management decisions difficult. 

 

2.2 Determining the recovery of an ecosystem- the s cientific debate  

The most documented response parameter with regard to a disturbance event is the associated 

decline in abundance of a population.  Yet when research focus switches to actually defining 

recovery from a disturbance event, problems arise as there are no standard recovery reference 

points for metrics of population or community status (Gilkinson et al., 2005).  Hence a large 

variety of endpoints have been utilised in studies to date, including the recovery of a species to a 

previous density, recovery to a species or genera richness (e.g. at least 80% of original number of 

taxa), recovery of total biomass, first appearance of a species after disturbance and also recovery 

to a relatively stable population level as determined from a seasonal population curve judged to 

be similar to pre-stressor levels (Niemi et al., 1990).  

 

Other studies have suggested defining recovery in terms of a return to the original sediment 

structure between harvested and control areas (Spencer et al., 1998) or in cases such as biogenic 

habitats, that a measure of the body size of slow growing vulnerable species provides a better 

indication of when recovery is likely to have occurred (Duplisea et al., 2002).  Equally other 

research has suggested that an assessment of the age structure of remaining populations may 

provide a better indicator of when recovery has occurred for more vulnerable species (Hoffman 

and Dolmer, 2000; Bradshaw et al., 2001) and the use of biomarkers to assess the physiological 
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condition of a species to determine a full recovery has also been highlighted (Power, 1999).  

More recent research into recovery rates has also investigated whether determining the rate of 

physical habitat recovery could facilitate in calculating the biological rate of recovery of species 

assemblages to assist in fisheries management decisions (Dernie et al., 2003a; 2003b).  

 

However studies regarding ecosystem recovery have also observed that while the study of 

individual components of an ecosystem (e.g. species abundance) may be important in habitat 

recovery, monitoring the recovery of a single component of a system might be misleading in 

determining the overall recovery process (Anand and Desrocher, 2004).  For example, one study 

showed that the biomass of Mya arenaria remained depleted for at least two years after the 

cessation of lugworm dredging, even though the majority of the benthic community had 

recovered within six months (Beukema, 1995).  Furthermore, few studies have actually assessed 

community responses to fishing disturbance, for example in terms of biomass instead of 

abundance, which could be a more important ecological indicator of community structure and 

recovery (Kaiser et al., 2006).  Other studies, however, have argued that community level 

indicators may not accurately describe the population level recovery of the species that comprise 

the community (Zajac and Whitlach, 2003), yet there are few studies that monitor recovery both 

at the population (single species) as well as at the community level (all/ several species) over the 

long term (Anand and Desrocher, 2004).   

 

There is also an additional problem with regard to the majority of recent national and 

international conservation objectives being defined in terms of maintaining ecosystem function, 

as this research topic is only just being addressed.  For example, Bremner et al., (2003, 2005) 

and Tillin et al., (2006) assessed the impacts of fishing on ecosystem function through biological 

trait analysis, while Hiddink et al., (2006) utilised state and pressure indicators in order to assess 

larger areas of habitat and of the energy flow through the benthic system to monitor fishing 

impacts on ecosystem function.  Therefore although the maintenance/ recovery of ecosystem 

function is a major component of policy objectives, the science to aid in these decisions is still in 

its infancy and there are questions on how to quantify ecosystem function let alone assess its 

recovery. 

 

Research into recovery rates to aid policy decisions are also confounded by the fact that most 

studies only examine the short-term effects of fishing disturbances and therefore there is a 

limited temporal nature in our understanding of recovery (Thrush et al., 1998; Kaiser et al., 

2002; Kaiser et al., 2006), as well as an understanding primarily only at relatively small spatial 



CCW Policy Research Report 08/12 

 6

scales (Collie et al., 2000).  There is also considerable debate as to the suitability of ‘control’ 

sites utilised in studies of recovery as to whether they are appropriate representatives of pre-

disturbed conditions (Kaiser, 1998; Johnson, 2002; Boyd et al., 2003; Guerra-Garcia et al., 2003; 

Kenchington et al., 2006).  For example, the majority of the seabed around the UK coast has 

already been subjected to fishing activity at some point in time (MacDonald et al., 1996) and 

subsequently current un-fished areas may not represent pristine undisturbed habitats.  Therefore 

a disturbed system may not be able to recover to this ‘control’ state of apparent health and this 

may hinder the accuracy of predicted recovery timescales (Johnson, 2002).   

 

It is also noted that even if the recovery of a community is recorded, this does not necessarily 

mean that the recovered system will be similar to the pre-disturbance system (Power, 1999; van 

Dalfsen et al., 2001).  There is debate as to whether the establishment of a community identical 

to that which occurred prior to the disturbance is a practical approach to the question of 

‘recovery’ of biological resources (Seiderer and Newell, 1999).  Trying to document and state 

convincingly when recovery has occurred against a continuously changing ecosystem is 

particularly difficult (Ellis, 2003) and due to the dynamic nature of ecosystems it seems logical 

that recovery should perhaps not be based on static attributes (Hobbs and Harris, 2001).  An 

alternative theory arising from studies on dredging impacts relates to assessing recovery in terms 

of the establishment of sufficient species diversity, following a disturbance, to allow the 

biological resources to progress towards the diverse ‘equilibrium’ of communities which 

characterise stable deposits in coastal waters (Seiderer and Newell, 1999).  Another approach 

that has been suggested relates to the theory of ‘sustainable ecological succession’ (Ellis, 2003), 

whereby the start and progression of the ecological succession process can be monitored through 

a small number of species and aid in measuring the recovery of the biodiversity of a habitat.  The 

integration of these new theories into scientific studies are yet to be fully applied to see if they 

can aid in determining recovery. 

 

However scientists and managers also need to realise that in some cases recovery may not be 

possible in the time scales undertaken for scientific research and needed for management 

decisions, if recovery occurs at all.  For example maerl habitats have been known to show no 

signs of recovery from scallop dredging four years after the fishing event (Hall-Spencer and 

Moore, 2000), while fisheries management decisions need to be made within this timeframe, 

hence a precautionary management approach is required.  Ultimately there is also the fact that in 

some cases the impact and recovery of all habitat types and fishing gear combinations have not 
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yet been quantified (Auster 1998; Collie et al., 2000), thereby making the wider application of 

these studies for use in management decisions particularly difficult.   

 

2.3 Recovery of benthic habitats- current understan ding  

The current aim in fisheries management towards an ecosystem approach requires recognition of 

the point of recovery and timescales of recovery for impacted habitats (Gilkinson et al., 2005).  

However the majority of studies to date have noted the effects of fishing activities on benthic 

habitats, while few have actually assessed and quantified the recovery of benthic systems from 

these activities.  Nonetheless, research into the impacts of fishing on environments is now 

moving towards a more holistic approach and is providing useful insights into the recovery of 

benthic habitats. 

 

The recovery of an ecosystem is a complex process and there are a variety of factors that affect 

recovery rates.  These include the physical and biological characteristics of the habitat prior to 

the disturbance and the agent causing the actual disturbance (Herrando-Pèrez and Frid, 2001), as 

well as the scale and duration of the disturbance event, the hydrodynamics and topography of the 

area and the degree of similarity of the habitat with that which existed prior to the disturbance 

(Boyd et al., 2003).  In general, disturbance events can lead to the formation of abiotic 

conditions in habitats (e.g. aggregate dredging and colliery spoil dumping), or more likely in the 

case of fishing disturbances can lead to the formation of a ‘relic community’ of individuals.  

Therefore the composition of either the initial colonising fauna or of the remaining community 

will subsequently influence the colonisation process of the disturbed area to varying degrees (e.g. 

Chandrasekara and Frid, 1996a) and thereby affect the rate of habitat recovery.  However it is 

not only the faunal composition of the remaining populations that can affect the rate of recovery, 

but also the genetic diversity of these communities.  Populations that are under threat and 

declining can be susceptible to inbreeding, and the ecological consequences of the loss of genetic 

diversity in small populations have been noted in some marine mammal species and fish stocks 

(e.g. Acevedo-Whitehouse et al., 2003; Hauser et al., 2002).   

 

Although the majority of these parameters are yet to be fully quantified for fishing activities and 

other types of disturbance events and described in relation to recovery processes, research into 

the processes and timescales of habitat recovery are now being conducted for a variety of habitat 

and fishing types.  The most recent approach to understanding recovery appears in the form of 

meta-analysis, and has concluded that recovery from fishing activities is generally more rapid in 

less physically stable habitats inhabited by more opportunistic species, such as sand habitats 
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(recovery in days to a few months) compared to more stable gravel, muddy and biogenic habitats 

(recovery in months to greater than a year) (Collie et al., 2000; Kaiser et al., 2006).  This was 

also confirmed by a study that was not included in the meta-analysis, but demonstrated similar 

recovery results for a variety of habitat types (Dernie et al., 2003a).   

 

With regard to more specific fishing examples a wide variety of recovery responses have been 

noted.  For example scallop dredging in biogenic habitats appears to be one of the most severe 

fishing practices, with no signs of recovery of these habitats demonstrated in various scientific 

studies (e.g. Hall-Spencer and Moore, 2000; Kaiser et al., 2006).  In comparison, static gears in 

the majority of habitat types are thought to have a very slight impact if at all on the benthos (Eno 

et al., 2001; Blyth et al., 2004), subsequently requiring little if any time for recovery.   

 

Some studies have shown relatively rapid recovery (16 days) for areas subjected to hand 

gathering techniques such as raking and jumboing for cockles in the Dyfi estuary (Baukham, 

1998), whilst Kaiser et al., (2001) found that recovery from hand raking for cockles had occurred 

in 56 days for small plots (9m²), but the large plots (36m²) were still in an altered state after 56 

days.  The larger plots had however recovered a year later and the study concluded that while the 

impact of this activity was significant within a year, the effect was unlikely to persist beyond this 

time scale.  The impacts of the use of crab tiles on intertidal mudflats were followed 

experimentally and complete recovery had not occurred two months after the disturbance event 

(Lockley, 2001).   

 

Studies relating to more intensive fishing techniques, such as suction and tractor dredging for 

cockles, have noted relatively rapid recovery (three months, Moore 1991; 56 days after the 

fishing event, Hall and Harding, 1997).  However more sheltered environments have been shown 

to require longer recovery periods than more wave exposed and dynamic sites (Moore 1991).   

 

With regard to fish farming aquaculture, recovery rates of benthic habitats have been noted to be 

lengthy, with Pereira et al., (2004) noting the macrobenthic community to still be in a highly 

impacted state 15 months after the cessation of salmon production.  Mazzola et al., (2000) noted 

only a 30% recovery of meiofaunal community structure two months after the cessation of fish 

farming for sea bass, while Pohle et al., (2001) found no recovery of macrofaunal community a 

year after salmon farming had ceased.  However, Spencer et al., (1998) noted recovery had 

occurred 12 months after mechanical harvesting for clams had taken place. 
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With regard to the recovery of benthic habitats from other types of disturbance events a variety 

of responses have been demonstrated.  For example, two years after experimental gravel 

extraction no recovery of macrofauna had been noted (Kenny and Rees, 1996), while Desprez 

(2000) noted no recovery from aggregate extraction 28 months after the disturbance event.  

Other studies have assessed the recovery of benthic habitats after the cessation of colliery spoil 

dumping (Johnson and Frid, 1995) and found variable results, with recovery at one location not 

occurring until 7.5 years after the dumping ceased, whilst another site had shown no sign of 

recovery 12 years after the cessation of colliery spoil dumping.  Herrando-Pèrez and Frid, (1998) 

also noted that complete recovery of benthic sites had not occurred nine months after the 

cessation of fly-ash dumping along the Northumberland coastline, but further advances towards 

recovery, in for example species diversity were noted at this site two years after the cessation of 

the activity (Herrando-Pèrez and Frid, 2001).  Continued research into the timescales and 

processes of ecosystem recovery will eventually aid in informing conservation and policy 

management decisions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CCW Policy Research Report 08/12 

 10

2.4 Conclusions  

 

· There are no standard recovery reference points for metrics of population or community 

status to aid in defining recovery (e.g. Niemi et al., 1990; Gilkinson et al., 2005). 

 

· It must be recognised that recovery may never occur, especially if a species that is 

essential to the functioning of the ecosystem is extirpated (e.g. Hall-Spencer and Moore, 

2000). 

 

· The recovery process is complex and therefore the recovery of one species does not 

signify that the associated biomass and functioning of the full ecosystem has recovered 

(Anand and Desrocher, 2004). 

 

· If recovery does occur the ecosystem will function, but this functioning may be 

significantly different to the functioning of the pre-disturbed ecosystem (e.g. Power, 1999; 

van Dalfsen et al., 2001). 

 

· Recovery may initially occur rapidly (e.g. towards 80% recovery), but may then have a 

very slow approach towards the asymptote of 100% recovery. 

 

· Recovery may take a very long time, making management decisions very difficult. 

 

· Scientific studies tend to have a limited temporal component, meaning data on recovery 

timescales and processes are curtailed (e.g. Thrush et al., 1998, Kaiser et al., 2001, 2002). 
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3 METHODOLOGY FOR MAPPING HABITAT SENSITIVITY (BASE D 
ON THE BEAUMARIS APPROACH) 

 
3.1 Rationale  

In order to consider the scientific basis of the Beaumaris approach (Figure 1) it was necessary to 

decompose the two matrices into their individual constituent factors and examine the robustness 

of each characteristic (i.e. intensity of impact, spatial extent of impact and rate of recovery).  The 

basis of the Beaumaris approach is the assumption that a relationship exists between the intensity 

of an impact and the subsequent recovery dynamics (time) and the spatial extent of an impact 

and the subsequent recovery (i.e. the larger the intensity / spatial extent of an impact, the longer 

the recovery time).  Therefore the key to providing a scientific grounding to the approach is an 

examination of the scientific evidence that can be used to characterise these relationships.  Once 

the nature of the relationships is known it should be possible to determine the sensitivity 

breakpoints of habitats (i.e. setting the boundaries between high, medium or low sensitivity) to a 

fishing event and assessing the rate of habitat recovery to provide a final sensitivity score.  

 

It however must be remembered that marine communities are classically described by ecologists 

as ‘open’ systems, which is to say that there is normally little link between the composition of 

the community and the influx of new colonists (be they recruiting larvae or mobile adults) (e.g. 

Roughgarden et al., 1985; Caley et al., 1996).  This could have a profound influence on the 

recovery process.  For example it is generally recognized that small patches created by impacts 

in sediment assemblages are primarily closed by movement of individuals from outside the 

patch, this also holds for gaps in mussel beds but not assemblages of attached flora / fauna (Hall, 

1994; Paine and Levin, 1981).  Patches in assemblages of sessile organisms and large patches in 

sedimentary systems require larval colonization (Santos & Simon, 1980).  There is considerable 

variability in the supply of larvae to different locations (Gaines et al., 1985; Jenkins and 

Hawkins, 2003).  Therefore while it seems intuitive that a larger impact will take longer to 

recover this is not necessarily the case as a large impact in an area with a good larval supply may 

recover faster than a site at which the impact is smaller but the larval supply constrained.  

 

Most of the experimental studies of recovery/recolonisation tend to use an abiotic (at least of 

macro-biota) starting condition. In reality both natural disturbances such as storms and human 

impacts such as fishing rarely create completely denuded systems and the composition of this 

‘relic fauna’ can influence subsequent recovery (Chandrasekara and Frid, 1996a).  So it is 

possible to envisage a denuded patch recolonising to the ‘natural’ assemblage quicker than a 
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partially denuded area in which the relic fauna constrain the recovery process.  For example the 

decadal switch to macroalgal domination on Cornish shores impacted by oil from the Torrey 

Canyon excluded the limpet grazers that normally maintain a more diverse system containing 

limpets, barnacles and patches of algae (Southward and Southward, 1978). 

 

3.2 Determining the matrix breakpoints  

In scientific studies data are collected in a variety of ways to measure the impact of a disturbance 

event, including count data (i.e. abundance), biomass and measures of species diversity.  

However, not all of these variables are recorded for each individual study and in some cases even 

if they are recorded, the required variable is not always presented in a format which allows for 

data extraction and analysis.  In an ideal situation all the parameters mentioned above would be 

assessed in order to determine the Beaumaris matrix breakpoints.  However abundance is the 

most commonly documented response parameter in terms of the effect of disturbance on 

habitats, thereby allowing for a larger sample size than would be available if biomass or species 

diversity were assessed.  Therefore the scientific literature was reviewed and data extracted 

relating to the degree of species decline from a disturbance event.  The data from the scientific 

studies ranged from recording declines in abundance at the level of individual species as well as 

at the level of individual phyla, families and genera, all of which were used to determine the 

intensity of impact axis of the Beaumaris matrix.  The size of area damaged by a disturbance 

event was used to determine the spatial extent axis of the Beaumaris matrix.  The extraction of 

this data from studies of disturbance events allowed an investigation as to whether there was a 

general relationship between the initial decline in abundance of species from a disturbance event, 

the size of area disturbed and the time taken for biological recovery.   

 

Recovery trends from a disturbance event will move towards a plateau, but this plateau can be 

achieved in a number of ways and therefore there are a number of potential points at which 

breakpoints could occur.  Figure 3b illustrates a potential sigmoidal recovery relationship for the 

spatial extent of a disturbance, whereby the breakpoints may be able to be placed at both points 

of inflection and potentially at the mid point between these two extremes.  Figures 3a and 3c 

however refer to linear or curved recovery relationships, where it may be more arbitrary as to 

where the breakpoints should occur.  If a general relationship between the matrix components (in 

any form) could be ascertained, then this would aid in the determination of the breakpoints (e.g. 

20%/50% species decline/area disturbed) for the intensity of impact/spatial extent of impact axis 

in the Beaumaris matrix.  
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In-house, expert knowledge and electronic search engines (e.g. Web of Science, ASPA, Google 

Scholar) were used to identify appropriate literature from which to extract information focusing 

on human activities, such as aggregate extraction, pipeline construction and fishing.  Where 

information was not found for habitat types in the UK which would relate to Welsh waters, 

research on comparable habitat types was utilised (e.g. European waters, North West Atlantic).   

 

For data extracted from fishing impact studies, recovery was defined when there was less than 

20% difference in abundance between the disturbed site and control site (i.e. 80% recovery).  As 

the raw data was not always provided with regard to data from other types of disturbance events, 

recovery was defined as having been achieved when there was, either no statistically significant 

difference between the control and disturbed site or the disturbed site before and after the 

disturbance event.  This was to ensure the greatest number of data points for analysis but to keep 

a conservative definition of recovery in both cases.  Data extracted from fishing impact studies 

were standardised to equate to the impact of a single day’s fishing disturbance, as used in the 

Beaumaris approach. 

 

The concept of breakpoints is well recognised in fisheries management where a three-stage 

model is employed for determining management control rules (Figure 2). When the size of the 

stock is large there is low likelihood of recoverability (recruitment) being impaired and stocks 

can be harvested at a sustainable rate. When stocks are low, defined as being below a threshold 

(Blim), there is a risk of “serious or irreversible harm”. This terminology derives from the Rio 

Declaration and the requirement for management to reduce impacts to as close to zero as is 

possible (UNEP, 1992). Estimating the position of this biological limit involves a degree of 

uncertainty, there is also uncertainty about annual estimates of the state of the stock, and inertia 

and uncertainty about the ability of management to reduce exploitation as the limit is 

approached. In modern fisheries management ‘a precautionary reference point’ (BPRP) is 

identified for the critical size of the stock with the discrepancy between the limit and the 

precautionary reference point that reflects estimates (or judgements) of the size of all of these 

types of uncertainty. At stock levels between the level where stock size is robust (to the right of 

point A in Fig 1) and the stock size at BPRP , exploitation can continue but the rate is, normally, 

set to try and rebuild the stock to the level able to support continued sustainable harvesting. 
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Figure 2. The classic three stage model used in fisheries management.  Below the biomass limit 

reference point (BLim) the stock is considered to be at a serious risk of irreversible harm from 

exploitation. To the right of Point A the stock is considered robust and exploitation is considered 

sustainable over the long term (ICES, 2007).  

 

 

                                                                     Potential breakpoints 
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Figure 3. Examples of potential recovery curves according to the amount of habitat disturbed, 

which would aid in the determination of the breakpoints of the spatial extent of impact axis of 

the Beaumaris matrix methodology. 

 
 
3.3 Data Analysis  

The initial % decline in species abundance from the disturbance event / spatial extent of the 

disturbance (x) was plotted against the time taken to recover in days (y) using data from the 

scientific literature.  Correlation analysis was initially undertaken to assess if there was any 

relationship between these variables.  If a significant correlative relationship was determined 

then regression analyses were performed on various transformations of the data to examine if 

any general recovery patterns arose to aid in determining the actual breakpoints for any of the 
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matrix components.  In the case of the data for the spatial extent of impact, all the area data were 

converted into m² and then log transformed to allow the data to be represented easily as spatial 

scales ranged from cm² to km².   

 

3.4 Results  

3.4.1 Intensity of Impact axis  

When all the data were considered together (regardless of habitat and disturbance type) there was 

no correlation linking the intensity of impact with the rate of recovery (Figure 4), meaning that 

no overall relationship was apparent upon which breakpoints could be ascertained.  The data 

were subsequently separated according to the type of phyla, disturbance type and habitat type to 

see if any underlying patterns could be detected (see Appendix 1, Figures 1, 2 and 3).  
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Figure 4. Time to recovery against intensity of impact for temperate coastal benthos as reported 

in 44 published studies. The systems were not monitored continuously and the distribution of 

sampling intervals was determined by the needs of each study. Different symbols indicate the 

time period between the impact and the initial assessment of the changes caused by the impact. 

�  observed on day 0 or 1 following impact, �  observed on day 2 following impact, �  

observed on day 7 following impact, �  observed on day 0 or 1 following impact from a non-

fishing disturbance and �  observed on day 3 following impact from a non-fishing disturbance. 

The non-fishing disturbance category relates to disturbance events other than fishing included in 

the analysis such as aggregate extraction and colliery spoil dumping.  
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Recovery was not monitored continuously but determined by the sampling strategy of each 

study, therefore different symbols represent the sampling time period at which recovery was 

assessed (e.g. 1 day after the disturbance event).  The ‘other’ disturbance category relates to 

disturbance events other than fishing included in the analysis, e.g. aggregate extraction. 

 

However, from an analysis of a total of eight disturbance types and three phyla types only one of 

the disturbance types (aggregate extraction (Figure 6d)) and two phyla (annelids (Figure 7a) and 

crustacea (Figure 7b)) showed significant trends.  This meant that in the majority of cases no 

relationships were apparent linking the intensity of the impact with the rate of recovery (i.e. 

Figure 5a Otter trawling, 5c Suction dredging, and 5d Bait digging, Figure 6a Tractor dredging, 

Figure 6b Beam trawling, Figure 6c Bait dredging and Figure 7c for Mollusca). 

 

Regression analysis was undertaken for the four examples where significant correlative 

relationships were evident, to see if any recovery trends could be determined.  For scallop 

dredging (Figure 5b) no significant trend was found, whilst for aggregate extraction a significant 

negative regression trend was determined (Figure 6d, p = 0.031, r2(adj) = 56.6%, n = 7) 

suggesting that the larger the initial species decline, the quicker the rate of recovery!  For both 

annelids and crustacean positive regression trends were identified, (Figure 7a, p = 0.014, r2(adj) 

= 11.8%, n = 43 and Figure 7b, p = 0.000, r2(adj) = 55.1%, n = 17 respectively), indicating that 

the larger the initial species decline, the longer the rate of recovery.  However the amount of 

variation in recovery explained by variation in the % decline in abundance ranged from 11.8 - 

55.1% meaning that not all of the variance in recovery could be explained by the decline in 

abundance alone.  In the case of significant trends for aggregate extraction and crustacea, a few 

data points appeared to be dominating the overall relationships and if these points had been 

removed a very weak, if any relationship at all, would have been evident.   

 

Overall there was no significant relationship between intensity of impact (measured as % decline 

in abundance) and the rate of recovery of a variety of disturbance types (different types of 

fishing activity and other human impacts such as aggregate extraction). A significant positive 

relationship was observed between the intensity of impact and the recovery rate for two of the 

three phyla analysed.  However, there were not enough obvious trends seen to be able to 

determine definitive breakpoints in the intensity of impact axis. 
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Figure 5. Time to recovery for temperate coastal benthos following physical impacts of varying 

intensity (degree of initial impact) for a) Otter trawling, b) Scallop dredging, c) Suction 

dredging, and d) Bait digging.  On each plot different habitat types are distinguished by the 

symbols, � �mud, �  muddy sand, �  sand, �  gravel and �  biogenic. Only significant regression 

relationships are indicated. 

 

 

a) b) 

c) d) 
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Figure 6. Time to recovery for temperate coastal benthos following physical impacts of varying 

intensity (degree of initial impact) for a) Tractor dredging, b) Beam trawling c) Bait dredging, 

and d) Aggregate extraction (p = 0.031, r2 (adj) = 56.6%, n = 7).  On each plot different habitat 

types are distinguished by the symbols, � � mud, �  muddy sand, �  sand, �  gravel and �  

biogenic. Only significant regression relationships are indicated. 

 

 

a) 
b) 

c) d) 
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Figure 7. Time to recovery following various intensities of a physical impact for various phyla 

of temperate coastal benthos. a) Annelida (p = 0.014, r2 (adj) = 11.8%, n = 43), b) Crustacea (p = 

0.000, r2 (adj) = 55.1%, n = 17) and c) Mollusca.  On each plot different habitats are 

distinguished by the symbols, �  mud, �  muddy sand, �  sand, �  gravel.  Only significant 

regression relationships are indicated. 

 

 

a) b) 

c) 
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3.4.2 Spatial Extent of Impact  

When all the data were considered together (regardless of habitat and disturbance type) there was 

no correlation between the spatial extent of impact with the rate of recovery (Figure 8), meaning 

that no overall recovery relationship was apparent upon which breakpoints could be ascertained.   
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Figure 8.  Time to recover following physical impacts of varying spatial extent for temperate 

coastal benthos based on recovery of abundance of macrofauna. (One outlier omitted). 

 
The data were re-drawn to visualise where each habitat type and disturbance type occurred in the 

dataset (Appendix 2 - Figures 1 and 2), but were not analysed with respect to these variables as 

was the case with the intensity of impact axis.  This is due to the fact that each individual type of 

disturbance (e.g. each fishing gear) has its own standard size of spatial footprint (and can only be 

deployed in certain habitat types).  Therefore, as the variable of interest in this instance was the 

spatial extent of the impact, the size of this variable would not have varied enough within an 

individual disturbance type to have analysed the data in this manner. 

 

The data were however separated according to the amount of initial damage that had occurred 

(i.e. 20- 40% initial decline in species abundance) during the disturbance event.  In the majority 

of cases no relationships were apparent linking the spatial extent of impact with the rate of 

recovery.  Only one significant correlative relationship and regression trend was determined for a 

40-60% percentge initial decline in species abundance (Appendix 2, Figure 3b, (p = 0.000, r² 
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(adj) = 42.1%, n =24), illustrating that within this range of initial species decline, the larger the 

area impacted the longer the recovery time. 

 

Overall there was no relationship between the spatial extent of impact (measured as size of area 

disturbed) and the rate of recovery; thereby no definitive breakpoints in the spatial extent of 

impact axis were able to be determined.  

 

3.5 Discussion  

The data were analysed using correlation and regression analysis and showed no relationships 

between the recovery times of habitats with the intensity of disturbance (measured as % decline 

in abundance) of a variety of disturbance types (different types of fishing activity and other 

human impacts such as aggregate extraction) and with the size of area disturbed.  

 

This included when the data from all impact events were combined (Figure 4), or when analysed 

separately according to disturbance type and phyla (Figures 5a- d, Figure 6a- d and Figure 7a- c), 

apart from in three cases.  A negative and significant relationship was observed for habitat 

recovery from aggregate extraction, (Figure 6e) suggesting that the larger the initial species 

decline, the quicker it takes to recover!  Positive and significant relationships were observed for 

habitat recovery for annelids and crustacea (Figure 7a and 7b) illustrating that the larger the 

initial species decline, the quicker it takes to recover.  However there was a large degree of 

variation in these relationships not explained by recovery time, which hinders the determination 

of definitive breakpoints. 

 

No relationship between recovery and the spatial extent of the impact were observed when all the 

data were combined (Figure 8), with only one significant relationship evident when assessed 

separately according to the amount of initial damage that had occurred (i.e. 40-60% initial 

decline, Appendix 2 - Figure 3b).   

 

These results vetoed the use of the Beaumaris approach which relied upon relationships between 

the intensity of a disturbance event, or the spatial extent of the impact, with the biological rate of 

recovery to identify the breakpoints in a habitat’s sensitivity to disturbance.  The lack of 

relationship between these variables is due, in part, to inadequacy of the available data, the open 

nature of marine communities (please refer to section 3.1) and the fact that as marine ecosystems 

are naturally dynamic and complex systems there are multiple factors operating at any given 

space-time location which could affect the recovery process.  Therefore while the Beaumaris 
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methodology follows a logical progression, it is unable to account for diversity of responses seen 

in the ‘real world’.  The limited temporal and spatial scales over which studies are conducted and 

the problem of finding adequate control sites (e.g. Kaiser, 1998) will add further limitations to 

the scientific data currently available.  It is acknowledged that only one variable was utilized in 

this approach (i.e. abundance) to attempt to elucidate these relationships as this allowed the 

largest sample size, however other metrics such as species diversity could have been utilized and 

will form the basis of further work.  However it is unlikely, given the smaller number of studies 

that report this metric, that the final conclusions will be any different. 

 

Given that the meta-analysis conducted here provided no basis for the scientific determination of 

breakpoints for the matrix axes in the proposed Beaumaris methodology, a revised approach was 

used to develop a protocol to assess the sensitivity of benthic habitats to fishing activities 

(Chapter 4). 
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4 DEVELOPMENT OF A HABITAT BY FISHING MÉTIER 
SENSITIVITY MATRIX 

 
4.1 Introduction  

The extensive review and analysis of fisheries impacts and benthic habitat recovery literature 

(Chapters 2 and 3) showed that any attempt to justify the ‘breakpoints’ inherent in the Beaumaris 

approach was, at best, premature.  Following consultation with CCW staff it was decided to 

adopt an alternative approach to the development of a practical tool for sensitivity assessment.  

Rather than seek to define classes of impact based on the system’s response as in the Beaumaris 

approach, it was decided to characterise the system’s response to categories of impact, with the 

categories defined by fishermen’s behaviour.  For example, fishing intensity is not a continuum 

and fishermen need to operate at a certain level in order to be able to gain sufficient return to 

make a living.  Therefore for each fishing type CCW, in consultation with its advisors, 

developed a four point scale of fishing activity based on the behaviour and levels of activity seen 

in the Welsh fleet.  The four activity levels were employed for all fishing activities (for impacts 

associated with the access to and across intertidal fishing grounds.  Preliminary indications were 

given at one level of activity for each of foot and vehicle access). The lowest level of activity 

considered was a ‘single pass’ which represented the sensitivity of the habitat to a single isolated 

fishing event or the accidental passage of a gear. As a rough guide, the level of activity which 

would generally be employed by a part-time, casual fishermen represented ‘light fishing’, typical 

levels of commercial fishing by full time fishers represented the ‘moderate fishing’ category 

while fishing activity at levels/intensities seen only in the most heavily exploited fisheries is 

represented as ‘heavy fishing’. For each type of fishing activity these levels are quantified (see 

Appendix 3). 

 

The revised approach sought to determine habitat sensitivity to fishing activities, utilising a 

matrix approach.  The matrix comprised one axis which consisted of 14 fishing (and aquaculture) 

activities  (see Appendix 3). The separate effects of access was highlighted at the workshops 

reviewing this approach and it was agreed that for completeness a 15th category would be added 

but in addition separate work would be commissioned to consider this issue in detail (Tyler-

Walters and Arnold, 2008).  The fishing activity types were grouped by CCW according to their 

potential similarity of impact on the benthic habitat, with respect to parameters such as the 

amount of contact with the benthos and the depth of substrate penetration of each gear type.  

Within the categories of fishing types, emerging technologies were omitted as the impacts of 

these technologies are unproven and could therefore not be accounted for in this approach.  
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Pelagic trawls, drift nets and hook and line fishing gears (Fishing Type 7) were included in the 

framework, as although they effectively do not touch the seabed they were included for future 

reference, eg for when mobile species will be considered.   

 

As there are over 300 biotopes known to occur in Welsh waters, the habitats list was derived by 

CCW by assembling similar biotope complexes into habitat categories to allow a more 

manageable number of habitats, whilst still allowing for the separation of sensitive biotopes 

complexes (See Appendix 4 for biotope list).  The second axis of the matrix therefore consisted 

of a total of 30 habitat types (see Appendix 5).   

 

Within each fishing activity type, the matrix had four columns to represent the four activity 

levels (see Appendix 3 for definitions of each level for each activity type).  The matrix produced 

provides a generic assessment of the sensitivity of Welsh marine habitats to the actual levels of 

fishing activity to which they might be exposed.  However there are limiting factors within the 

matrix methodology that the user should be aware of and these are highlighted throughout the 

following sections. 

 

4.2 Methods  

To make the approach more practical the habitat types provided by CCW were considered as 

three matrices consisting of habitats that were intertidal, subtidal and those which occurred in 

both the intertidal and subtidal. Each cell in the matrix was then completed according to the 

following classification scheme and colour coded; 

 
�� Pale purple – Low sensitivity 

 
�� Purple – Medium sensitivity 

 
�� Dark purple  – High sensitivity 

 
�� White - Gear type unlikely to occur in this habitat type and scientific studies are unlikely 

to have been undertaken for this gear and habitat combination.  However, if for instance 

technology were to advance to allow this gear and habitat combination to occur then an 

assessment / scientific study would be required to assess the impact and potential effects 

to aid in conservation management. 
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By reviewing the data available in published scientific literature and unpublished reports an 

assessment was made as to the appropriate sensitivity level (high, medium or low) for each cell 

in the matrix (i.e. each habitat type x fishing type x fishing activity level combination).  In 

circumstances where this information was not available, expert scientific judgement was used to 

extrapolate and assign the appropriate sensitivity level.  Sensitivity was assessed in terms of 

various factors including the likely degree of physical disturbance to seabed structures and 

sediment, the size of area damaged, the effect on sediment structure and faunal assemblages, 

reduction in species diversity, effect on non target fauna and the loss of long-lived slow growing 

species and biogenic habitat features.  Therefore the revised approach still relies on expert 

opinion (as in the Beaumaris approach), but now the assessment of sensitivity considers all 

aspects cumulatively rather than trying to assess each component separately, as in the Beaumaris 

matrices (Figure 1).  The basis of the sensitivity assessments are provided alongside the matrices, 

allowing for a more robust and transparent methodology in relation to the scoring of low, 

medium and high sensitivity levels.  

 

However, it is important to note that this methodology is solely based upon the classification of 

habitat types and fishing techniques provided by CCW at the time of this contract (January 2007, 

updated March 2008).  This covers those that were known to occur, or to have recently been 

pursued, in Wales.  Therefore should any new surveys provide evidence for new habitats types / 

locations or should new fishing techniques be introduced then additional sensitivity assessment 

by CCW would be required.  It is important to note that habitat sensitivity was assessed 

according to generic fishing techniques known to be employed in Welsh waters and did not 

account for any particular local or site specific variations or traditional variants of the techniques 

that may occur in Wales.  These would need to be dealt with on a specific site by site basis.   

 

It is also acknowledged that any fishing activity, regardless of gear and habitat type, will remove 

the target species which will have implications for both populations of the target species as well 

as components of the ecosystem with which they interact.  This effect is taken as an unavoidable 

consequence of having a fishery and that it will be managed in this context.  Therefore it is not 

considered in this methodology, but the removal of non-target fish species which may be 

considered integral to a habitat (e.g. wrasse around kelp beds) was taken into consideration.  It is 

acknowledged though that site specific requirements may mean that the removal of target species 

may need to be taken into account when considering the generic assessments of more site 

specific sea areas at a later stage.   
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For the purposes of this study, the sensitivity of intertidal habitats was assessed in relation to the 

actual fishing activity and, in addition, the associated trampling or vehicular access within the 

actual fished habitat. A preliminary assessment was made here of access to and across the 

intertidal, however, this is covered in more detail in a separate complementary study (Tyler-

Walters and Arnold 2008). In the present study the sensitivity of each intertidal habitat was 

assessed for accessing the fishery by vehicle or on foot. The assessment was based on a single 

access event.  It is not possible within this methodology to account for and assess the impacts of 

access in areas spatially adjacent to fished habitats, with regard to potential trampling impacts or 

vehicle use Although trampling is recognised to have an impact in intertidal areas, attempts to 

quantify the impact of trampling have proved inconclusive (Chandrasekara and Frid, 1996b; 

Fletcher and Frid, 1996; Brown and Taylor, 1999; Smith and Murray, 2005; Casu et al., 2006). 

Therefore although this is an important issue, it may also need to be addressed at a more site 

specific level.   

 

With particular regard to assessing habitat sensitivity to angling (Gear Type 10 - Rod-and-line-

hand-fishing), the assessment only accounted for the impact of the gear and anchors on the 

benthos and associated fauna during deployment of the gear, if the gear was lost in the fishing 

habitat and the potential for damage from the snagging of gear and subsequently trying to free it.  

It is acknowledged though that in the marine environment, a certain amount of gear when lost 

becomes mobile, especially during storm events, and could impact other marine habitats.  

However this methodology cannot account for potential damage from lost gear occurring in 

spatially adjacent, or further reaching, habitats. 

 

There are also a number of further factors that this methodology cannot take into consideration, 

which may hinder this approach to an extent and may provide the basis for future work in this 

area.  These factors include the following; 

 

- Few scientific studies report the current state of habitats with regards to historic fishing 

effects, therefore some of the experimental areas may already be in an altered state which 

are not able to be accounted for in the matrix. 

 

- The literature to aid in delimiting the breakpoints for Dark purple - Purple – Pale purple 

in this methodology is limited, as studies use a variety of experimental fishing intensities 

which will not exactly correlate with the fishing activity level definitions utilised in this 

approach.  This is especially the case with regards to the general effects of fishing in 
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intertidal habitats, as the quantity of scientific research available is highly limited 

compared to that of subtidal habitats.  Therefore the exact transitions cannot be strictly 

scientifically justified and is the reason expert opinion was agreed upon. 

 

- The methodology assessed sensitivity on the basis of a single fishing event, which will 

not account for the seasonal differences in fishing activities.  However recovery rates for 

habitats and fauna will also vary by season and the large variation in this parameter 

cannot be accounted for in this generic methodology. 

 

- The methodology does not currently allow for the combined impacts of multiple fishing 

activities being used in a habitat type to be accounted for. However, the use of the matrix 

framework and standardised activity levels could be expanded to allow for the 

assessment of such interactions.   

 

- The methodology does also not address site specific conservation or other objectives (e.g. 

fisheries management objectives) which would need to be overlaid on top of this generic 

assessment approach as another stage of the process. 

 

4.3 Results  

Out of a total of 1680 cell combinations (habitat type x fishing type x fishing activity level), 14% 

were categorised as dark purple (high sensitivity) and 14% as purple (medium sensitivity).  

Habitats classified as dark purple or purple will require further investigation to determine 

whether a management response is required for nature conservation purposes.   Of the remaining 

cells, 19% were categorised as pale purple (low sensitivity) and 54% categorised as white (gear 

type unlikely to be deployed in this habitat type).   

�

Of the 30 habitats assessed five habitats were not considered highly sensitive (i.e. either zero or 

only one dark purple cell) to the majority of types of fishing activity excluding access by foot or 

vehicle (i.e. Habitats 4 (Brown and red seaweeds and mussels on moderately exposed (intertidal 

lower shore) rock), 8 (Rockpools and overhangs on rocky shores), 10 (Intertidal muddy sands- 

excluding biotopes supporting gaper clam), 24 (Dynamic, shallow water fine sands) and 29 

(Unstable cobbles, pebbles, gravels and /or coarse sands supporting relatively robust 

communities)).  A further three habitats contained only white cells as no known fishing practices 

occurred there at the present time, with the exception of access by vehicle and foot (i.e. Habitats 

1 (Upper shore stable rock with lichens and algal crusts), 2 (Wave exposed intertidal stable rock) 
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and 3 (Moderately wave exposed intertidal rock).  In total 22 habitats were therefore considered 

highly sensitive to some form of fishing activity. 

 

Amongst the intertidal habitats assessed, only two habitats were considered as highly sensitive to 

a single pass/accidental impact from towed bottom fishing gears (Habitat 6 (Honeycomb worm 

reefs) and Habitat 7 (Sheltered intertidal bedrock, boulders and cobbles)).  Nine intertidal 

habitats were considered highly sensitive to at least one type of fishing gear (i.e. Habitats 4 

(Brown and red seaweeds and mussels on moderately exposed (intertidal cf lower shore) rock), 5 

(Mussels and boring bivalves (piddocks) on intertidal clay and peat), 6 (Honeycomb worm 

reefs), 7 (Sheltered intertidal bedrock, boulders and cobbles), 9 (Intertidal brown seaweeds, 

barnacles or ephemeral seaweeds on boulders, cobbles and pebbles), 10 (Intertidal muddy sands - 

excluding biotopes supporting gaper clam), 11 (Intertidal muddy sands supporting gaper clam), 

12 (Intertidal muds) and 13 (Saltmarsh). 

 

Most subtidal and subtidal-intertidal habitats were more sensitive to the use of trawled bottom 

gears, dredges and intertidal bait collection techniques and less sensitive to the use of nets, pots 

and angling techniques (Table 2, 3a, 3b). Amongst these habitats, the majority of habitats were 

considered highly sensitive to towed fishing gears (Fishing types 1-6) with the exception of 

Habitats 24 (Dynamic, shallow water fine sands) and 29 (Unstable cobbles, pebbles, gravels 

and/or coarse sands supporting relatively robust communities) (Table 3). All of the intertidal and 

subtidal-intertidal habitats were considered to be highly sensitive to some type of fishing gear.  

 

4.3.1 Justification of the sensitivity matrices  

As the scientific literature on fishing impacts does not tend to provide the high level of detail 

given in biotope descriptions, the habitat list was re-grouped according to the scientific literature 

(e.g. all biogenic habitats grouped together) to allow for a more comprehensive justification of 

the sensitivity scores.  The approach used to assess sensitivity was broadly consistent with 

MarLIN and SensMap, but rather than apply their processes directly, the assessment was based 

on our own expert opinion which was more broadly informed by the peer-reviewed scientific 

literature and our experience of developing habitat advice for OSPAR, ICES and the EC.  This 

wider approach allowed us to be both consistent with international approaches and ensured that 

the information was used consistently across the matrix.
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4.3.2 Intertidal matrix  

The sensitivity to fishing activities of habitats which occur in the intertidal is shown in Table 1a 

and 1b. 

 

Intertidal bedrock and boulder habitats:  

- Habitat 1. Upper shore stable rock with lichens and algal crusts  
 

- Habitat 2. Wave exposed intertidal stable bedrock 
 
- Habitat 3. Moderately wave exposed intertidal bedrock (excluding habitat types 1, 

4, 9 and 26). 
 

No fishing activities were known to occur in these habitats, although it is acknowledged that 

these habitats may be affected by trampling as fishers access the lower shore. When the 

sensitivity to impacts associated with a single site access in these habitats was examined it was 

judged that sensitivity to trampling was at a low level for Habitat 1-3 despite the higher potential 

biodiversity in Habitat 1 that could be damaged in comparison to the lower biodiversity 

associated with Habitats 2 and 3.  

 ----------------------------- 

 

Intertidal bivalve habitats:  

- Habitat 4. Brown and red seaweeds and mussels on moderately exposed (intertidal 
lower shore) rock 

 
- Habitat 5. Mussels and boring bivalves (piddocks) on intertidal clay and peat 

 

Fishing Types 1- 6 (mobile bottom gears) may be deployed in Habitat 5 (Mussels and boring 

bivalves (piddocks) on intertidal clay and peat) due to the tidal regime and morphology of the 

Welsh coastline.  These gears are likely to damage the organisms that occur in these habitats 

through a single pass or accidental impact, as they are designed to operate in close contact with 

the seabed and are likely to disturb or destroy the mussel matrix and its associated fauna. 

 

Beam trawls and scallop dredges (Fishing Type 1) and dredges used to prospect for mussel seed 

and harvest mussels (Fishing Type 3) were considered the main fishing threats to Habitat 5, 

along with the potential damage caused when accessing the site by vehicle or foot.  Habitats 

characterised by mussels are likely to be damaged by their removal or destruction as these 

organisms increase the structural complexity of these areas (Dankers et al., 2001).  Their 

removal will affect how the area functions in terms of the chemicals it processes and the 

provision of habitat for other species.  Their removal may also affect the future colonisation of 
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the habitat by mussels, as species such as Mytlius prefer to attach to conspecifics (Bayne, 1964; 

Dobretsov and Wahl, 2001). 

 

Beam trawls and scallop dredges are heavy gears that will penetrate deeply into the substrate and 

mussel matrix and cause ecological damage to the mussel bed and its associated non-target 

fauna.  Lighter gears, such as mussel dredges, do not penetrate the seabed but they will cause 

ecological damage due to the dragging impact of the gear directly along the seabed thereby 

disturbing any biota in its path.  Prospecting for mussel seed when unaccompanied by remote 

visual gears, such as cameras, was also of concern in this habitat as there is the potential for the 

gear to cause damage in non-target areas through general exploration, with the associated risk of 

crushing and damaging non-target species.   

 

The effects of bottom long-lining and tangle netting (Fishing Type 8) and angling (Fishing Type 

10) on benthic habitats are unknown (e.g. ICES, 2002; Johnson, 2002).  However it is thought 

that provided these fishing gears were deployed correctly, the main and most prevalent impact of 

these gears (and anchors) on the benthos would be the removal of species of seaweed that the 

gears or anchors would rip out of the sea bed, affecting the habitats’ structural complexity. There 

is nonetheless potential for damage to mussel and piddock beds if anchors drag across them.   At 

light and moderate levels of fishing, in terms of number of anchors in a specified area, their 

impacts were deemed to be of a low sensitivity, however at a heavy level of fishing, in terms of 

number of anchors in a specified area, it was considered that the sensitivity of these habitats 

would increase to a medium level. 

 

Hand gathering, and its associated trampling impact, (Fishing Type 11 & 12) has been shown to 

significantly reduce mussel cover, density, biomass and size, even at conservative disturbance 

intensities (Smith and Murray, 2005).  Individual professional hand gatherers (Fishing Type 12) 

were considered to harvest a larger area than individual casual gatherers, as they work 

throughout the tidal cycle progressing over the whole shore. They were also considered to 

harvest the shore more intensively than casual gatherers, having a faster rate of collection, and 

their use of vehicles was considered to damage the substrate.  Overall, professional gathers were 

therefore assumed to have a greater impact on the habitat than casual gatherers, which usually do 

not collect over a whole tidal cycle and do not collect such large quantities.  For both fishing 

techniques there was also the potential for an impact on non-target species such as seaweeds, 

which could be ripped off the substrate, thereby affecting the structural complexity of the habitat.         
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Overall, the sensitivity of these habitats to impacts associated with single site access by foot 

were considered to be of a low level despite the potential for crushing the mussels and piddocks 

and flattening their burrows at higher intensities which would decrease the density and biomass 

of these organisms and affecting the habitats structural complexity.  Site access by vehicles was 

considered to have a greater impact on these habitats, resulting in a medium sensitivity level for 

both Habitats 4 and 5.                     

                                                     ---------------------------- 

Honeycomb worm reefs:  

- Habitat 6. Honeycomb worm reefs 

Please refer to the biogenic habitat literature (Section 4.3.5). 

                                                    ------------------------------ 

Intertidal rock habitats : 

- Habitat 7. Sheltered intertidal bedrock, boulders and cobbles  
 
- Habitat 8. Rockpools and overhangs on rocky shores 

 

A single pass or accidental impact from mobile bottom gears (Fishing Types 1-6) was considered 

damaging to the fucoid and faunal assemblages associated with the sheltered environment of 

Habitat 7 as they would crush, remove and displace the biota.  Sheltered habitats are not exposed 

to high levels of natural disturbance and may therefore be considered highly sensitive to the 

types of fishing activity which would penetrate the substrate (Fishing Type 1 (beam trawls and 

scallop dredges) and Fishing Type 4 (demersal trawls)).  Fishing Type 13 (aquaculture trestles, 

ground lays and intertidal ‘traps’) was also considered likely to damage Habitat 7, as ground lays 

could potentially smother the habitat and its associated fauna.   

 

Angling (Fishing Type 10) was not considered to be a major impact to these habitats.  Provided 

the gear is deployed correctly there is limited bottom impact from the gear itself and limited 

potential for severe damaging impacts through the snagging or loss of gear on the short algal 

turfs and fucoid assemblages which characterise both these habitats leading to a designation of 

low sensitivity for all the fishing activity levels. 

 

These habitat types were considered sensitive to casual and professional hand gathering 

techniques (Fishing Types 11 and 12) due to the disturbance of boulders and rocks, in which 

organisms could become crushed or desiccated if the rocks were not re-positioned with care. 

They would also be affected by trampling (Fletcher and Frid, 1996; Brown and Taylor, 1999). 

Habitat 8 was deemed to be more sensitive to the impacts of site access by foot due to an 
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increased biodiversity that is at risk from crushing.  Rockpools are a distinct microhabitat within 

Habitat 8 that could be ruined by trampling from the reduction of structural complexity by 

damage to resident flora and fauna. Habitat 7 was deemed to have a low sensitivity to impacts 

from site access by walkers due to a lower associated biodiversity.   

                                                       -------------------------------- 

 

Barnacle, fucoid and ephemeral seaweed habitat:  

- Habitat 9. Intertidal brown seaweeds, barnacles or ephemeral seaweeds on 

boulders, cobbles and pebbles 

 

This habitat was considered to be of low sensitivity to a low level of casual hand collection 

(Fishing type 11) but was deemed to have an increasing level of sensitivity as the level of 

activity of casual and professional bait collection increased (Fishing Types 11 and 12) as 

seaweeds could be torn from their substrate or damaged during harvesting which would reduce 

the structural complexity of the habitat.  Aquaculture ground lays and trestles (Fishing Type 13) 

were also considered potentially damaging in this habitat due to the potential for smothering the 

habitat and the organisms they support.  

 

This habitat was considered to have a low sensitivity to set nets, pots and angling techniques 

(Fishing Types 8, 9 and 10) as their correct deployment should limit their potential for damage 

through the loss or snagging of these fishing gears on organisms. 

                                                         --------------------------------- 

Intertidal sandy / muddy habitats : 

- Habitat 10. Intertidal muddy sands - excluding biotopes supporting gaper clam  
 

- Habitat 11. Intertidal muds and sands supporting gaper clam  
 

- Habitat 12. Intertidal muds 
 
 

Mobile bottom-fishing gears (Fishing Types 1-6) may be deployed in these intertidal habitats in 

some parts of Wales due to the tidal regime and morphology of the Welsh coastline.  Fishing 

Types 1-6 are known to affect these habitat types and their associated fauna (see Section 4.3.3) 

(Cotter et al., 1997; Hall and Harding, 1997; Ferns et al., 2000).  However Fishing Type 1 (beam 

trawls and scallop dredges) and 3 (prospecting for mussel seed unaccompanied by remote visual 

gears, e.g. cameras) were considered more destructive than Fishing Types 4 (demersal trawls) 

and 5 (light demersal trawls and seines).  Gears categorised in Fishing Type 1 penetrate the 
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sediment more deeply than the other gears to capture deep burrowing molluscs.  With Fishing 

Type 3 there is the impact of the dredge dragging along the seabed thereby disturbing any biota 

in its path and the potential for the gear to cause damage in non-target areas through general 

exploration, with the associated risk of damaging non-target species.  Both of these activities 

would affect sensitive, long-lived bivalve species, such as Mya arenaria (Beukema, 1995) found 

in Habitat 11 (Intertidal muds and sands supporting gaper clam). Bottom set nets (Fishing Type 

8) and the weights and anchors used with both nets and angling techniques (Fishing Type 10) 

were not considered to be of major concern in this habitat provided the fishing gears were 

deployed correctly as they have a limited bottom impact.  

 

Marine communities have demonstrated some resilience to small scale disturbances such as 

casual hand gathering techniques for bait collection (Fishing Type 11) which can affect faunal 

communities and sediment structure (McLusky et al., 1983; Wynberg and Branch, 1994; Brown 

and Wilson, 1997; Baukham, 1998; Lockley, 2001; Cook et al., 2002; Dernie et al., 2003).  

These communities have also been shown to be affected by trampling activities (e.g. 

Chandrasekara and Frid, 1996b).  Professional hand gathers (Fishing Type 12) were assumed to 

have a greater individual impact on these habitats than casual gatherers (Fishing Type 11) as they 

were assumed to have a faster rate of collection enabling them to cover more of the habitat and 

take larger quantities of the target species.  Professional gathers were also more likely to employ 

vehicles which would increase the potential for physical compaction of the sediment.  

 

Some techniques for collecting peeler crabs (Fishing Type 13) were thought to have a 

particularly strong impact on the benthic communities of these soft sediments as the deployment 

of car tyres, and the like, can change the benthic communities to one more typical of a rocky 

shore due to increased hard surface area for attachment (Sharp R., CCW, pers comm., Cook et 

al, 2002). 

 

- Habitat 13. Saltmarsh  
 

This habitat type was considered to have a high sensitivity to professional hand gathering 

techniques (Fishing Type 12) as professionals were considered to harvest a larger area than 

casual gatherers by working throughout the tidal cycle progressing over the whole saltmarsh 

(CCW, 2005). They were also considered to harvest the saltmarsh more intensively than casual 

gatherers, having a faster rate of collection.  Access by vehicles for the site for all applicable 

fishing methods (Fishing Types 8, 11 and 12) was deemed to have a medium impact on 
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saltmarsh through the physical damage it would do to the plants and the subsequent decrease in 

the structural complexity of the habitat.  Saltmarsh was considered to have a low sensitivity to 

static gear (Fishing Type 8), casual hand gathering (Fishing Type 11) and site access by foot.  
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Table 1a. Intertidal matrix. 

 
Habitat Type

Gear Intensity H M L S H M L S H M L S H M L S H M L S H M L S
Gear Type

(1) Beam trawls and scallop dredges -- -- -- -- --
(2) Rockhopper trawls -- -- -- --
(3) Oyster/Mussel dredging and Prospecting  -- -- -- -- --
(4) Demersal trawls 

(5) Light demersal trawls and seines

(6) Hydraulic suction dredges

(7) Pelagic trawls, nets and lines

(8) Static gear- nets and long lines

(9) Static gear -pots

(10) Rod and line hand-fishing

(11) Casual hand gathering -- --
(12) Professional hand gathering -- -- -- --
(13) Aquaculture- trestles, ground lays+ traps

(14) Aquaculture- cages + rope cultivation

6. Honeycomb worm
     reefs

4. Seaweeds+mussels
   on intertidal clay + peat

5. Mussels + Piddocks
  on mod. exposed rock

 1. Up. shore stable rock-
intertidal stable rock

3. Mod. wave exposed
    intertidal rock

2. Wave exposed
lichens + algal crusts
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Table 1b.  Intertidal matrix 

 

    

Habitat Type 7. Sheltered bedrock 11. Muds + sands- 13. Salt marshes

     boulders + cobbles

Gear Intensity H M L S H M L S H M L S H M L S H M L S H M L S H M L S
Gear Type

(1) Beam trawls and scallop dredges -- -- --
(2) Rockhopper trawls

(3) Oyster/Mussel dredging and Prospecting -- --
(4) Demersal trawls --
(5) Light demersal trawls and seines

(6) Hydraulic suction dredges

(7) Pelagic trawls, nets and lines

(8) Static gear- nets and long lines

(9) Static gear -pots

(10) Rod and line hand-fishing

(11) Casual hand gathering -- -- --
(12) Professional hand gathering -- -- -- -- -- -- -- -- --
(13) Aquaculture- trestles, ground lays+ traps -- --
(14) Aquaculture- cages + rope cultivation

     overhangs

10. Muddy sands- 8. Rockpools and 12. Intertidal muds

    incl. gaper clams    excl. gaper clams

9. Brown seaweeds,

    barnacles +fucoids
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4.3.3 Subtidal matrix  

The sensitivity to fishing activities of habitats which occur in the subtidal is shown in Table 2. 

 

Subtidal rock habitats:  

- Habitat 14. Vertical subtidal rock with associated community 
 
- Habitat 15. Erect and branching subtidal species that are very slow growing 

 
- Habitat 20. Predominantly subtidal rock with low-lying and fast growing faunal turf 

(Subtidal-Intertidal - Table 3a) 
 

- Habitat 21. Predominantly subtidal rock with erect and branching species that are 
slow growing (Subtidal-Intertidal - Table 3a) 

 
- Habitat 22. Shallow subtidal rock with kelp (Subtidal-Intertidal - Table 3a) 

 

These habitats are all subtidal rock habitats which support a range of epibenthic organisms, 

ranging from robust turf forming organisms to sensitive species such as Pentapora and 

Eunicella.  Although the majority of towed bottom gears (Fishing Types 1-6) were considered 

unlikely to be deployed in these habitat types, epifauna in general are known to be susceptible to 

direct impacts from towed bottom-fishing gears (e.g. Bergman and Van Saintbrick, 2000) and a 

single pass/accidental event would be considered to be ecologically damaging.  In particular 

rockhopper trawls (Fishing Type 2) would be able to exploit these rougher habitat types, which 

would have a severe effect on any fragile epifauna (Freese et al., 1999).  There is potential for 

Fishing Type 3 (prospecting for mussel seed unaccompanied by remote visual gears, e.g. 

cameras) to cause damage in non-target areas through general exploration, with the associated 

risk of damaging non-target fragile epifauna as the gear is dragged along the seabed. 

 

Scientific evidence on the effects of end tackle from angling, bottom longlining and tangle 

netting (Fishing Types 8 and 10) on benthic habitats is sparse (ICES, 2002; Johnson, 2002).  

Although there is a limited bottom impact from these gears, they are still considered to be of 

concern, particularly at heavy levels of fishing activity, in regard to the number of anchors 

deployed in a specified area, as these habitats support fragile epifauna which are extremely 

sensitive to these types of disturbance.  These gears if lost, dragged or entangled on sensitive 

structures may severely damage the structures (Chiappone et al. 2005).  There is also the 

potential for damage from the anchors and weights that are used in the deployment of these gears 

and the dragging of anchors by recreational angling boats. 
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The impact of potting activities (Fishing Type 9) on some erect epifauna is mixed.  For instance, 

Eunicella has been shown to flex as creel pots are hauled over them (Eno et al., 2001), whilst 

large individuals of Pentapora were shown to be badly affected by potting when hit (Eno et al., 

2001). This could impact the functioning of the habitat as Pentapora has a relatively slow 

growth rate of 2cm/year (Patzold et al., 1987) and is therefore likely to have a slow recovery.  

The effect of heavy levels of potting, regarding the deployment of large numbers of pots in a 

specific area, has also been observed on species such as the sea whip, Halipteris willemosi which 

was found entangled in set prawn pots, with 50% of the colony observed to be damaged (Troffe 

et al., 2005).  The impact of weights and anchors hitting the seabed, as well as the impact of 

hauling the gear over the sea floor and the rubbing effect of taught ropes between the pots will 

damage epifaunal assemblages.  Overall, these habitats have been classified as sensitive to heavy 

levels of fishing activity, in terms of the number of pots set in a specified area.  This is 

particularly relevant for Habitat 14 which is susceptible to accidental wipeouts, as for example 

potting activities in Lundy were banned from vertical rock faces due to the damage caused 

during hauling activities (Lockwood, pers. comm.). 

 

The benthic impacts of fish-farming aquaculture (Fishing Type 14) have been widely 

documented (Brown et al., 1987; Frid and Mercer, 1989; Folke et al., 1994; Mazzola et al., 

2000; Black, 2001; Pereira et al., 2004), as well as the impacts of mussel aquaculture (Fishing 

Type 14) (Chamberlain et al., 2001; Christensen et al., 2003; Danovaro et al., 2004; Giles et al., 

2006).  In some instances the suspended rope culture of mussel cultivation has been shown to 

have a limited benthic impact (Danovaro et al., 2004) and in general this aquaculture method is 

thought to be less damaging than fish farming (Crawford et al., 2003).  Overall it is known that 

the ecology of these habitats will be influenced by the influx of organic matter from the addition 

of organic rich material and ‘mussel mud’ (pseudofaeces) originating from fish cages or 

suspended rope culture.  The impacts of aquaculture on benthic habitats in areas of high water 

movement have even been recorded (Hall-Spencer et al., 2006).  

                                                 ---------------------------------------- 

Sandy habitats, including:  

Coarse sands:  

- Habitat 16. Coarse sands and gravels with communities characterised by large/ long 
lived bivalves  

 
- Habitat 29. Unstable cobbles, pebbles, gravels and/ or coarse sands supporting 

relatively robust communities (Subtidal-Intertidal - Table 3b) 
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Mixed sands:  

- Habitat 23. Kelp and seaweed communities on sand scoured rock (Subtidal-Intertidal 
– Table 3a) 

 
- Habitat 26. Underboulder communities on lower shore and shallow subtidal 

boulders and cobbles (Subtidal-Intertidal - Table 3b) 
 
- Habitat 28. Stable, species rich mixed sediments (Subtidal-Intertidal - Table 3b) 

 

Fine sands:  

- Habitat 18. Stable predominantly subtidal fine sands  
 

- Habitat 24. Dynamic, shallow water fine sands (Subtidal-Intertidal – Table 3a) 
 

These habitats are all dominated by infaunal assemblages but also support a range of epibenthic 

organisms.  The epifauna and near surface infauna are susceptible to direct physical disturbance 

from towed bottom fished gears and dredges as they penetrate and disturb the sediment (Fishing 

Types 1- 6) (e.g. Eleftheriou and Robertson, 1992; Kaiser et al., 1998; Robinson and Richardson, 

1998; Schwinghamer et al. 1998; Freese et al., 1999; Prena et al., 1999; Bergman and Van 

Saintbrick, 2000; Tuck et al., 2000; Kenchington et al., 2001; Hauton et al., 2003a; Gilkinson et 

al., 2005).  The system may also be perturbed by alterations in food web dynamics through the 

additional of dead and moribund discards, net escapees and offal (Ramsay et al., 1996, 1998, 

2000, Prena et al., 1999).   

 

Some sandy habitats can support long lived bivalve species which are known to be sensitive to 

disturbance events and which are therefore likely to have long recovery periods from disturbance 

(e.g. Subtidal Habitat 16) (Witbaard and Klein, 1994; Beukema, 1995).  The kelp and seaweed 

communities characterising Habitat 23 would be susceptible to disturbance events as their 

damage or removal would alter the structural complexity of the habitat.  Other sandy habitats 

however are characterised by more robust fauna which could potentially recolonise habitats 

relatively rapidly after a disturbance event (e.g. Subtidal Habitat 18, and Subtidal-Intertidal 

Habitats 24 and 29), whereas the more stable mixed sediment environment of Subtidal-Intertidal 

Habitat 28 is likely to be relatively sensitive to fishing activities ranging from light to heavy 

activity levels.  Subtidal-Intertidal Habitat 26 is likely to be particularly sensitive to even a single 

pass/accidental impact, as although only a small area of the overall habitat area would be 

impacted, the disturbance could move boulders and leave fauna susceptible to crushing impacts 

or desiccation or exposed to predators, particularly in the case of rockhopper trawls (Fishing 

Type 2) (Freese et al., 1999).  
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Towed bottom-fishing gears are also known to alter sedimentary habitats by penetrating the 

sediment, smoothing the habitat (Schwinghamer et al., 1996; Schwinghamer et al., 1998) and 

resuspending sediments into the water column, thereby smothering the habitat features (Jennings 

and Kaiser, 1998).  However, in some studies the lighter towed gears (Fishing Type 5) have been 

observed to have less of an impact than heavier fishing gears in these environments (Drabsch et 

al., 2001) and have even been observed to have little effect on more fragile epifauna such as sea 

whips, presumably due to their flexibility (Troffe et al., 2005).  Therefore the mobile bottom 

gears that penetrate the ground to a deeper extent and in the case of dredges are dragged along in 

close contact with the seabed (Fishing Types 1-4 and 6) were considered potentially more 

damaging than lighter towed gears (Fishing Type 5). 

 

Scientific evidence on the effects of pots, set nets and anglers (Fishing Types 8, 9 and 10) on 

benthic habitats is sparse (ICES, 2002; Johnson, 2002).  However there is the potential for an 

impact on these sandy habitat types through the dragging of anchors by recreational fishing 

vessels if there is a lot of tidal movement.  There is also 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.  However, it is thought that in 

the majority of these habitats, provided these fishing gears are deployed correctly, their limited 

bottom contact means that their impacts are not considered to be a major concern.   

 

The Subtidal-Intertidal habitats of 26, 27 and 28 were considered sensitive to hand gathering 

techniques (Fishing Type 11 and 12) due to the disturbance of boulders and rocks, upon which 

organisms could become crushed or desiccated if the rocks were not re-positioned with care. 

They were also likely to be affected by trampling (e.g. Fletcher and Frid, 1996; Brown and 

Taylor, 1999).  Professional hand gatherers (Fishing Type 12) and casual hand gathers (Fishing 

Type 11) were considered likely to pull seaweeds from their substrate, thereby affecting the 

structural complexity of the habitat, as well as any structural damage that may be caused from 

compaction through vehicle usage in Fishing Type 12.  The impacts from hand gathering 

techniques were considered likely to be less severe on the more robust and unstable communities 

of Habitat 29 that are subject to a relatively high level of natural disturbance. Access to fishing 

sites by foot was judged possible for Subtidal-Intertidal Habitats 26 and 29 and was considered 

to have a low impact on these habitats as the communities that would be potentially trampled are 

sturdy and likely to survive. Species found under boulders would be difficult to be directly 
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trampled upon unless the boulders were small enough to stand on and crush the species 

underneath, while the more robust fauna would be less likely to be killed by trampling. 

 

The benthic impacts of fish-farming aquaculture (Fishing Type 14) have been widely 

documented over many years (e.g. Brown et al., 1987; Frid and Mercer, 1989; Folke et al., 1994; 

Mazzola et al., 2000; Black, 2001; Pereira et al., 2004) as well as more recently the impacts of 

mussel aquaculture (Fishing Type 14) (Chamberlain et al., 2001; Christensen et al., 2003; 

Danovaro et al., 2004; Giles et al., 2006.  In some instances the suspended rope culture of 

mussel cultivation has been shown to have a limited benthic impact (Danovaro et al., 2004) and 

in general this aquaculture method is thought to be less damaging than fish farming (Crawford et 

al., 2003).  Overall it is known that the ecology of these habitats will be influenced by the influx 

of organic matter from the addition of organic rich material and ‘mussel mud’ (pseudofaeces) 

originating from fish cages or suspended rope culture. The impacts of aquaculture on benthic 

habitats in areas of high water movement have even been recorded (Hall-Spencer et al., 2006). 

                                                   ----------------------------------- 

Maerl beds:  

- Habitat 17. Maerl beds 

Please refer to the biogenic habitat literature (Section 4.3.5). 

                                                    ----------------------------------- 

Subtidal sands and muds:  

- Habitat 19. Subtidal stable muddy sands, sandy muds and muds 

 

As the habitat (biotope) types making up this habitat grouping generally occur in areas with low 

wave energy, a high level of sediment deposition and where the habitat is generally not exposed 

to high levels of natural disturbance, they can support a high density of infaunal assemblages and 

a wide diversity of epibenthic organisms (e.g. Ball et al., 2000; Ferns et al., 2000).  The 

macrofauna and near-surface infauna are susceptible to physical disturbance from bottom fishing 

gears (Fishing Types 1- 6) (e.g. Kaiser et al., 1996; Bergman and Van Saintbrick, 2000; Ball et 

al., 2000; Hansson et al., 2000; Nilsson and Rosenberg, 2003).  The system may also be 

perturbed by alterations in food web dynamics through the addition of dead and moribund 

discards, net escapees and offal (Ramsay et al., 1996; 1998; 2000; Demestre et al., 2000).  As the 

level of fishing activity increases, decreases in total abundance, species diversity and richness 

can be observed, even at the level of meiofauna (e.g. Schratzberger and Jennings, 2002), and 

alterations in the size structure of populations can also occur (e.g. the heart urchin, 

Echinocardium australe, Thrush et al., 1998). 
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In general, mobile bottom gears have been shown to alter the sedimentary characteristics of these 

habitats by penetrating the sediment (gear tracks can remain visible for up to 18 months after the 

fishing event (Ball et al., 2000)), as well as smoothing the habitat and removing biogenic 

structures (Nilsson and Rosenberg, 2003).  Therefore the fishing activities that penetrate the 

ground to a deeper extent (Fishing Types 1 (beam trawls and scallop dredges) and 4 (demersal 

trawls)) are potentially more damaging to this habitat complex than other lighter towed fishing 

activities (e.g. Fishing Types 3 (prospecting for mussel seed when unaccompanied by remote 

visual gears, e.g. cameras) and Fishing Type 5 (light demersal trawls ands seines)), and could 

cause damaging ecological effects even at the light and moderate fishing levels respectively, in 

regard to the frequency of use of a specified area .   

 

Scientific evidence on the effects of pots, set nets and anglers (Fishing Types 8, 9 and 10) on 

benthic habitats is sparse (ICES, 2002; Johnson, 2002).  It is thought that provided these fishing 

gears are deployed correctly, the limited bottom impact of these gears suggests that their impacts 

would not be a major concern in these habitats.  The sensitivity of erect epifauna to these fishing 

gears has been shown to be dependent on the species present, with some erect epifauna able to 

flex in response to pots, and re-establish themselves if uprooted (Eno et al., 2001). 

 

The benthic impacts of fish-farming aquaculture (Fishing Type 14) have been widely 

documented (Brown et al., 1987; Frid and Mercer, 1989; Folke et al., 1994; Mazzola et al., 

2000; Black, 2001; Pereira et al., 2004) as well as the impacts of mussel aquaculture (Fishing 

Type 14) (Chamberlain et al., 2001; Christensen et al., 2003; Danovaro et al., 2004; Giles et al., 

2006).  In some instances the suspended rope culture of mussel cultivation has been shown to 

have a limited benthic impact compared to fish farming techniques (Danovaro et al., 2004), and 

in general this aquaculture method is thought to be less damaging than fish farming (Crawford et 

al., 2003).  Overall it is known that the ecology of these habitats will be influenced by the influx 

of organic matter from the addition of organic rich material and ‘mussel mud’ (pseudofaeces) 

originating from fish cages or suspended rope culture. The impacts of aquaculture on benthic 

habitats in areas of high water movement have even been recorded (Hall-Spencer et al., 2006). 

                                                    -------------------------------- 

Oyster beds:  

- Habitat 25. Oyster beds   

Please refer to the biogenic habitat literature (Section 4.3.5). 

                                               ----------------------------------
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Table 2.  Subtidal matrix.  

Habitat Type

Gear Intensity H M L S H M L S H M L S H M L S H M L S H M L S
Gear Type

(1) Beam trawls and scallop dredges -- -- -- -- -- -- -- -- -- -- -- --
(2) Rockhopper trawls -- -- -- -- -- -- -- -- -- -- --
(3) Oyster/Mussel dredging and Prospecting -- -- -- -- -- -- -- -- --
(4) Demersal trawls -- -- -- -- -- -- -- -- --
(5) Light demersal trawls and seines -- -- -- -- -- -- --
(6) Hydraulic suction dredges -- -- -- -- -- --
(7) Pelagic trawls, nets and lines

(8) Static gear- nets and long lines -- -- -- --
(9) Static gear -pots -- -- --
(10) Rod and line hand-fishing -- --
(11) Casual hand gathering

(12) Professional hand gathering

(13) Aquaculture- trestles, ground lays+ traps

(14) Aquaculture- cages + rope cultivation -- -- -- -- --

 14. Vertical rock

    with associated spp.    very slow growing       long lived bivalves

 15. Erect+branching spp 

    sandy muds + muds

19. Stable muddy sands 

   fine sands

18. Stable subtidal  16. Sand+gravel with  17. Maerl beds
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4.3.4 Subtidal-Intertidal matrix  

The sensitivity to fishing activities of habitats which occur in both the intertidal and subtidal is 

shown in Table 3a and 3b. 

 

Subtidal-Intertidal sandy habitats:  

- Habitat 26. Underboulder communities on lower shore and shallow subtidal 
boulders and cobbles 

 
- Habitat 28. Stable, species rich mixed sediments 
 
- Habitat 29. Unstable cobbles, pebbles, gravels and/ or coarse sands supporting 

relatively robust communities 
 

Please refer to the sandy habitat literature (Section 4.3.3). 

 

                                                ------------------------------------- 

Biogenic reef on sediment:  

- Habitat 27.  Biogenic reef on sediment and mixed substrate 

Please refer to the biogenic habitat literature (Section 4.3.5). 

                                             -------------------------------------- 

Seagrass beds:  

- Habitat 30. Seagrass beds 

Please refer to the biogenic habitat literature (Section 4.3.5). 

                                                  --------------------------------------
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Table 3a. Subtidal-Intertidal matrix.  
Habitat Type

Gear Intensity H M L S H M L S H M L S H M L S H M L S H M L S

Gear Type
(1) Beam trawls and scallop dredges -- -- -- -- -- -- --
(2) Rockhopper trawls -- -- -- -- -- -- -- -- --
(3) Oyster/Mussel dredging and Prospecting -- -- -- -- -- -- -- -- -- --
(4) Demersal trawls -- -- -- -- -- --
(5) Light demersal trawls and seines -- -- -- -- -- --
(6) Hydraulic suction dredges -- -- -- -- -- --
(7) Pelagic trawls, nets and lines

(8) Static gear- nets and long lines -- --
(9) Static gear -pots --
(10) Rod and line hand-fishing -- --
(11) Casual hand gathering

(12) Professional hand gathering

(13) Aquaculture- trestles, ground lays+ traps

(14) Aquaculture- cages + rope cultivation -- -- -- --

24. Dynamic, shallow  

    water fine sands

25.  Oyster beds

      rock with kelp

 22. Shallow subtidal 

   on sand scoured rock

23. Kelp+ seaweeds

   branching  spp   fast growing faunal turf

 20. Rock with low-lying  21. Rock with erect + 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 



CCW Policy Research Report 08/12 

46 

Table 3b . Subtidal-Intertidal matrix 
 
 
  

Habitat Type

Gear Intensity H M L S H M L S H M L S H M L S H M L S
Gear Type

(1) Beam trawls and scallop dredges -- -- -- -- -- -- -- -- -- -- --
(2) Rockhopper trawls -- -- -- -- -- -- -- -- -- --
(3) Oyster/Mussel dredging and Prospecting -- -- -- -- -- -- -- -- -- --
(4) Demersal trawls -- -- -- -- -- -- -- -- -- --
(5) Light demersal trawls and seines -- -- -- -- -- -- -- -- -- --
(6) Hydraulic suction dredges -- -- -- -- --
(7) Pelagic trawls, nets and lines

(8) Static gear- nets and long lines -- --
(9) Static gear -pots --
(10) Rod and line hand-fishing

(11) Casual hand gathering --
(12) Professional hand gathering -- -- -- -- -- -- --
(13) Aquaculture- trestles, ground lays+ traps --
(14) Aquaculture- cages + rope cultivation -- --

30. Seagrass beds

shallow subtidal comm.   on sediment   mixed sediments sediments - robust fauna

26. Under-boulder+cobb. 27. Biogenic reef 28. Stable spp. rich 29. Unstable coarse
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4.3.5 Biogenic habitats  

The biogenic habitats in the three matrices consist of: 

 

- Habitat 6. Honeycomb worm reefs (Table 1a) 
 
- Habitat 17. Maerl beds (Table 2) 

 
- Habitat 25. Oyster Beds  (Table 3a) 
 
- Habitat 27.  Biogenic reef on sediment and mixed substrate (Table 3b) 

 
- Habitat 30. Seagrass beds (Table 3b) 

 

Generally, biogenic habitats are complex structures found in habitats that are exposed to low 

levels of natural disturbance and which provide a stable environment that can support a higher 

diversity of organisms than adjacent areas (e.g. Dolmer et al., 2001; Lee et al., 2001; Dubois et 

al., 2002).  These habitats are normally comprised of relatively slow growing species (Bosence 

and Wilson, 2003) meaning recovery times will be lengthy, and are considered to be of high 

conservation importance.  They are considered to be easily damaged by disturbance events and 

to have a sparse distribution in some cases, e.g. seagrass beds are listed as scarce under the 

Habitats Directive. 

 

Most biogenic habitats are extremely sensitive to the effects of towed bottom-fishing gears.  This 

has been shown in studies assessing the impacts of fishing on maerl beds (e.g. Hall-Spencer and 

Moore, 2000; Hauton et al., 2003b; Bordehore et al., 2003; Kamenos et al., 2003), mussel and 

oyster beds (e.g. Lenihan and Petersen, 1998; Mogorrian and Service, 1998; Cranfield et al., 

1999; Hoffman and Dolmer, 2000; Dolmer et al., 2001; Roberts et al., 2004), seagrass beds (e.g. 

Fonseca et al., 1984; Ardizzone et al., 2000; Neckles et al., 2005) and Sabellaria reefs (e.g. 

Volberg, 2000). 

 

Recent meta analyses have confirmed that stable biogenic habitats demonstrate limited if any 

evidence of recovery from towed bottom-fishing gears (Collie et al., 2000; Kaiser et al., 2006).  

Scallop dredging and intertidal dredging were considered particularly destructive fishing 

activities to biogenic habitats.  Some biogenic habitats have been severely damaged even by the 

single pass of a bottom-towed gear (e.g. Hall-Spencer and Moore, 2000) which suggests that 

even an accidental pass of these gears types could severely affect the habitat structure and 

complexity.  Other studies have observed that even when fishing activities have ceased for many 
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years, there was very limited recovery from these impacts, if any at all (Cranfield et al., 1999; 

Roberts et al., 2004). 

 

Scientific evidence on the effects of set nets, pots, angling, hand gathering, ground lays and any 

form of aquaculture (i.e. Fishing Types 8 - 14) on these benthic habitats is sparse (ICES, 2002, 

Johnson, 2002). However, it is known that removal or damage to large structuring biota in 

habitats reduces its complexity and ability to support communities of high biological diversity 

(ICES 2002, 2003, 2006).  There are obvious causes for concern with regard to the potential for 

nets and lines being entangled on sensitive structures (Fossa et al., 2002; Chiappone et al. 2005; 

Reed and Hovel, 2006), collision impacts from mobile gears and anchors (Fossa et al., 2002; 

Hall-Spencer et al., 2002), the removal of spat from intertidal habitats (Bayne, 1964; Dobretsov 

and Wahl, 2001), the effects of trampling and habitat disturbance/destruction with regard to hand 

gathering techniques (Eckrich and Holmqusit, 2000; Boese, 2002; Smith and Murray, 2005; 

Reed and Hovel, 2006; Skilleter et al., 2006) as well as the potential smothering impacts from 

aquaculture (Wilson et al., 2004; Hall-Spencer et al., 2006; Pergent-Martini et al., 2006).  Some 

biogenic habitat forming species will be more sensitive to disturbances events than others and 

have been classified accordingly.  For example, honeycomb worm reefs have been shown to be 

resistant to trawling by light gears and were thought to be relatively robust to a single impact 

event of trampling via casual and professional hand gathering techniques (Fishing types 11 and 

12 respectively) (Volberg, 2000).  Other biogenic habitats such as maerl and mussel beds, when 

subjected to trawling gears are not thought to be as resilient as honeycomb worm reefs. Although 

honeycomb reefs are not devastated by light trawling this does not mean that they are not 

damaged, Holt et al. (1997) reported that subtidal honeycomb reefs were broken into fist-sized 

lumps by shrimp trawlers and Dipper et al. (1989) observed such in the Wash. 

 

The sensitivity of these habitats to site access by foot (with the exception of Habitats 17 and 25 

which are entirely subtidal) is considered to be of a low level for Habitats 6, 27 and 30. Where 

species such as Mytilus (Habitat 27) are found, there is an increased risk of crushing and killing 

the organisms through trampling in comparison to more robust fauna. Seagrass beds (Habitat 30) 

and intertidal honeycomb worm reefs (Habitat 6) harbour a high biodiversity of flora and fauna, 

where trampling can cause mortality and affect the structural complexity of the habitat over a 

long-term time period. Access by vehicle was considered to be only possible for seagrass beds 

(Habitat 30) and was deemed to have a moderate impact on the habitat due to physical damage to 

the flora and fauna that affects the seagrass bed’s structural complexity and would take years to 

recover from. 
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4.3.6 Conclusion  

The protocol developed here provides a generic approach to ascertain the sensitivity of marine 

benthic habitats to fishing activities.  The approach still relies on expert opinion (as in the 

Beaumaris approach), but now the assessment of sensitivity considers all aspects together rather 

than trying to assess each component separately, as in the Beaumaris matrices (Figure 1).  The 

revised matrix approach is therefore more streamlined and provides a scientifically robust 

methodology that is consistent with the scientific literature and which can be easily applied as a 

practical tool.  The protocol can be applied in data poor situations but has the potential to expand 

and include more information as it becomes available, thereby further securing the strength of 

the judgements made. 

 

The production of base sensitivity maps will aid the identification of areas sensitive to fishing 

activities at various activity levels.  Of the 30 habitats assessed, five habitats were not considered 

highly sensitive (i.e. either zero or only one dark purple cell) to fishing activities (Habitats 4, 8, 

10, 24 and 29).  A further three intertidal habitats contained only white cells as no known fishing 

practices occurred there at the present time (Habitats 1, 2 and 3), with the exception of their 

sensitivity to impacts from site access by foot or vehicle. The remaining 22 habitats were 

considered highly sensitive to some form of fishing activity.  Most of these habitat types were 

sensitive to the use of trawled bottom gears, dredges and intertidal bait collection techniques and 

less sensitive to the use of nets, pots and angling techniques.  The approach identifies where 

further investigation is needed to determine whether a management response is required by CCW 

to protect habitats and the functions they support and will facilitate spatial planning and 

management for use in fisheries management. 
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5 SEABED SENSITIVITY TO FISHING ACTIVITIES WORKSHOP S 

The development of a management tool based on a matrix approach to the assessment of 

sensitivity to fishing of benthic habitats follows on from a workshop commissioned by CCW and 

held in Beaumaris in March 2006. As work on the development of the matrix approach 

progressed it was reviewed at an internal CCW working group (January 2007) and two CCW 

convened workshops (Menai Bridge, February 2007 and Deganwy, June 2007) where a wider 

range of individuals (particularly at the latter) from a variety of sectors/organisations with 

scientific and/or regulatory expertise assessed the practical application of the protocol to sample 

Welsh SAC sites.  These workshops included representatives from conservation agencies (i.e. 

CCW, Natural England, JNCC and Scottish Natural Heritage, government departments and 

agencies (SFCs, WAG, DEFRA and CEFAS), academic scientists (University of Liverpool, 

University of Bangor) and various environmental consultancy contractors (e.g. MarLIN).  The 

objective of the workshops was to consider the approach used to assign habitat sensitivity and to 

assess the appropriateness of the base sensitivity maps produced for the SAC case study site. 

 

This report was developed to incorporate the lessons learnt and issues raised during the 

workshops. In general, workshop participants supported the approach and concluded that the 

base sensitivity maps would be a useful generic tool for site management on which the 

development of more site specific objectives (such as the conservation objectives for the SAC) 

could be added.  
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APPENDIX 1: ASSESSING THE BEAUMARIS APPROACH- INTEN SITY 
OF IMPACT DATA. 

The following figures relate to attempting to elucidate the breakpoints for the intensity of impact 
axis, separated according to type of phyla, disturbance and habitat type.  However no recovery 
trends could be determined. 
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Figure 1. Time to recovery against intensity of impact for all data, separated by phylum.  

Different phylum are indicated by different symbols, �  Nematodes, �  Annelida, �  Mollusca, 

�  Echinoderms, �  Sipuncula, �  Crustacea, �  Porifera, - Cnidaria, �  Nemertea, 	  Chordata, 


  Kinorhyncha, �  Platyhelminthes and �  total species abundance for ‘other’ disturbance 

studies. 

 

 



CCW Policy Research Report 08/12 

65 

0

100

200

300

400

500

600

700

800

0 10 20 30 40 50 60 70 80 90 100
Initial % decline from disturbance

T
im

e 
to

 r
ec

ov
er

y 
in

 d
ay

s

 
Figure 2. Time to recovery against intensity of impact for all data, separated by gear type.  

Different activities are indicated by different symbols, �  otter trawling, 	  scallop dredging, �  

suction dredging, �  bait digging, �  tractor dredging, 
  intertidal raking, �  beam trawling, �  

bait dredging, �  scallop dredging (rapido trawl), �  aggregate dredging and �  pipeline 

construction. 
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Figure 3. Time to recovery against intensity of impact for all data, separated by habitat type. 

Different habitat types are indicated by different symbols, Different habitat types are indicated 

by different symbols, �  muds, �  muddy sands, �  sands, �  gravels and �  biogenic habitats. 
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APPENDIX 2: ASSESSING THE BEAUMARIS APPROACH- SPATI AL 
EXTENT OF IMPACT DATA. 

The following figures relate to attempting to elucidate the breakpoints for the spatial extent of 
impact axis, separated according to habitat and disturbance and type and according to the initial 
percentage decline in abundance.    However no recovery trends could be determined. 
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Figure 1. Time to recovery against spatial extent of impact for all data, with area log 

transformed and separated by habitat type. Different habitat types are indicated by different 

symbols, �  muds, �  muddy sands, �  sands, �  gravels and �  biogenic habitats. 
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Figure 2. Time to recovery against spatial extent of impact for all data, with area log  

transformed and separated by disturbance type. Different activities are indicated by different 

symbols, �  otter trawling, 	  scallop dredging, �  suction dredging, �  bait digging, �  tractor 

dredging, 
  intertidal raking, �  beam trawling, �  bait dredging, �  scallop dredging (rapido 

trawl), �  aggregate dredging, �  hypoxia experiments and �  pipeline construction. 
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Figure 3. Time to recovery against spatial extent of impact for all data, categorised by the 
percentage initial decline in abundance form the disturbance event for a) 20- 40% initial decline 
in abundance, b) 40- 60% initial decline in abundance, (p = 0.000, r²(adj)= 42.1%, n=24), c) 60- 
80% initial decline in abundance, d) 80- 100% initial decline in abundance and e) 100% initial 
decline in abundance. Only significant regression relationships are indicated by a trend line and 
accompanying r2 value. 
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APPENDIX 3: FISHING ACTIVITY WITHIN A SPECIFIED ARE A 
DEFINITIONS WHICH THE MATRICES ARE BASED UPON, AS 
DEFINED BY CCW. 

 
Type 1. Beam trawls and scallop dredges  
Beam Trawl 
Scallop dredges 

 

Type 2. Rockhopper trawls 
Rockhopper trawl 

 

Type 3. Oyster/Mussel dredging and Prospecting (Several orders not covered here) (see 
note a.) 
Oyster dredging within a wild fishery 
Prospecting for mussel seed (without remote sampling gear, e.g. cameras) 
Mussel dredging within a wild fishery (including regulating orders) 
 
Type 4. Demersal trawls  
Otter trawl 
Twin rig trawl 
Demersal pair trawl 
 
Type 5. Light demersal trawls and seines  
Light otter trawl 
Light beam trawl 
Light twin rig trawl 
Shrimp trawl 
Twin shrimp trawl 
Beach seine 
Scottish fly seine netting (prohibited in North Wales SFC area) 
Danish seine netting (prohibited in North Wales SFC area) 
 
Gear Activity Level within a Specified Area Definitions for fishing gears 1-5; (For type 1 
see note a. at end) 
Heavy – Daily in 2.5nm x 2.5nm 
Moderate – 1-2 times a week in 2.5nm x 2.5nm 
Light  – 1- 2 times a month during a season in 2.5nm x 2.5nm  
Single - Single pass of fishing activity in a year overall 

 

Type 6. Hydraulic suction dredges (This activity only occurs in certain sediments and 
activity intense.) 
Hydraulic suction dredge – box type and continuous lift 
 
 
Gear Activity Level within a Specified Area Definitions for hydraulic suction dredges (gear 
type 6); 
Heavy - Daily in 2.5nm x 2.5 nm for cockle dredging   
            - 1-2 times a month in 2.5nm x 2.5nm for razor dredging (as more intensive activity) 
Moderate - 1-2 times a week in 2.5nm x 2.5 nm for cockle dredging 
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                - 3 times a year in 2.5nm x 2.5nm for razor dredging. 
Light  -1- 2 times a month during the season in 2.5nm x 2.5nm for cockle dredging 

 - Once a year in 2.5nm x 2.5nm for razor dredging 
Single - Single pass of fishing activity in a year overall 
 
 

Type 7. Pelagic trawls, drift nets and hook and line fishing (with no seabed contact) 
Pelagic Trawling 
Pelagic pair trawling  
Drift nets 
Jigging   
Recreational angling, i.e. fly fishing, spinning, plugging etc 
 
 
Gear Activity Level within a Specified Area Definitions for gear type (Pelagic trawls, drift 
nets and hook and line fishing (with no seabed contact)); 
Heavy- Daily in area 2.5nm x 2.5nm 
Moderate- 1- 2 times a week in area 2.5nm x 2.5nm 
Light  – 1- 2 times a season in area 2.5nm x 2.5nm 
Single- Single pass of fishing activity in a year overall 
 
 
Type 8. Static gear - nets and long-lines (Fishing activities which anchor to seabed) 
Gill nets (surface and bottom) 
Trammel nets 
Tangle nets 
Long- lines 
Trot line (beach set long lines) 
Gill nets (beach set) 

 

Gear Activity Level within a Specified Area Definitions for static gear, nets and long lines;  
Heavy - >9 pairs of anchors/area 2.5nm by 2.5nm fished daily 
Moderate- 3- 8 pairs of anchors/area 2.5nm by 2.5nm fished daily 
Light - 2 pairs of anchors/area 2.5nm by 2.5nm fished daily 
Single - Single pass of fishing activity in a year overall 
 
 
Type 9. Static gear- pots (see note b.) 
Inkwell pots 
Parlour pots (lobster) 
Parlour pots (green crab) 
Prawn pots 
Whelk pots 
 
Gear Activity Level within a Specified Area Definition for gear type (static gear – pots); 
(see note c at the end) 
Heavy- Lifted daily, more than 5 pots per hectare (i.e. 100m by 100m) 
Moderate- Lifted daily, 2- 4 pots per hectare 
Light – Lifted daily, less than 2 pots per hectare 
Single- Single accidental fishing event of a string 
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Type 10. Rod-and-line-hand-fishing (End gear in contact with the seabed) 
Rod-and-line-fishing 
 
Gear Activity Level within a Specified Area Definitions for (Rod and line handfishing); (1 
person’s visit equals 4 hours) 
Heavy - >20 people fishing per hectare per week 
Moderate – 2-19 people fishing per hectare per week 
Light  – 1-5 people fishing per hectare per week 
Single – single visit by individual per day 

 

Type 11. Hand gathering, Casual (see note c.) 
Winkles 
Mussels      First four hand collected off hard substrates 
Limpet (bait) 
Peeler crab (bait) 
 
Ragworm (bait) 
Ensis (bait) 
Clams     Next five collected by digging in soft substrate 
Cockles 
Lugworm (bait) 
 
Shrimp push net    Collected by pushing net into soft substrate 
Hermit crabs     Collected by baited drop net over soft substrate 
 
Gear Activity Level within a Specified Area Definitions for (hand gathering - casual; (see 
note d at the end) 
Heavy - > 10 people fishing per hectare often using vehicles. Large numbers of individuals 
mainly concentrated in one area, with the activity occurring daily 
Moderate- 3-9 people fishing per hectare per day 
Light -  1-2 people fishing per hectare per day 
Single visit- Single visit by individual per day 
 
 
Type 12. Hand gathering, Professional (see note c.) 
Winkles 
Mussels 
Cockles 
Lugworm (bait) 
Ensis 
Peeler-crab (bait) 
Ragworm (bait) 
                                                                                       
 
Gear Activity Level within a Specified Area Definitions for hand gathering - professional; 
(see note d at the end) 
Heavy - > 10 people fishing per hectare often using vehicles. Large numbers of individuals 
mainly concentrated in one area, with the activity occurring daily 
Moderate- 3-9 people fishing per hectare per day 
Light - 1-2 people fishing per hectare per day 
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Single visit- Single visit by individual per day 

 

13. Aquaculture and intertidal ‘traps’  
Aquaculture ground lays                          
Oysters (trestles)                                          
Clams    
Mussels 
Peeler-crab ‘traps’ 

 

Gear Activity Level within a Specified Area Definitions for aquaculture and intertidal 
traps (area = 1 hectare) 
Heavy - >30% of area used 
Moderate - >10% of area used 
Light - <10% of area used 

 

14. Aquaculture cage and rope cultivation 
Salmonids   
Marine 
Suspended rope aquaculture e.g. mussel rope lays 

 

Gear Activity Level within a Specified Area Definitions for aquaculture cage and rope  
cultivation  (area = 1 hectare) 
Heavy - >30% of a hectare covered 
Moderate- >10% of a hectare covered 
Light - <10% of a hectare covered 
 

15. Access to and across the foreshore/intertidal 

Vehicle access 
Foot access 

 

Note 

 
a. Gear type 3 for oyster and mussel dredging- the area fished will be much smaller and the 
fishery will be seasonal and fished heavily over the period. 
 
b.  For Gear type 9,  only applies to pots using no anchors, where anchors are deployed then it 
would need combining with gear type 8  
 
c. For 11 and 12 only applies to fishing activity not access 
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APPENDIX 4: BIOTOPE LIST UPON WHICH THE HABITAT 
CATEGORIES ARE BASED UPON (provided and categorised  by CCW) 

 

MARINE BIOTOPES FOUND IN WELSH WATERS 

No BIOTOPE_CODE Level 1 Level 2 Level 3 Level 4 Lifeform 
Biotope 
version 

1 LR.CvOv.AudCla LR CvOv AudCla   Lichens & algae 97 
1 LR.CvOv.BarCv LR CvOv BarCv   Lichens & algae 97 
1 LR.CvOv.Br LR CvOv Br   Lichens & algae 97 
1 LR.CvOv.GCv LR CvOv GCv   Lichens & algae 97 
1 LR.CvOv.VmucHil LR CvOv VmucHil   Lichens & algae 97 
1 LR.L.Chr LR L Chr   Lichens & algae 97 
1 LR.L.Pra LR L Pra   Lichens & algae 97 
1 LR.L.UloUro LR L UloUro   Lichens & algae 97 
1 LR.L.Ver.B LR L Ver B Lichens & algae 97 
1 LR.L.Ver.Por LR L Ver Por Lichens & algae 97 
1 LR.L.Ver.Ver LR L Ver Ver Lichens & algae 97 
1 LR.L.YG LR L YG   Lichens & algae 97 
1 LR.R LR R     Lichens & algae 97 
2 ELR.FR.Coff ELR FR Coff   Fucoids 97 
2 ELR.FR.Him ELR FR Him   Fucoids 97 
2 ELR.MB.BPat ELR MB BPat   Mussels & Barnacles 97 
2 ELR.MB.BPat.Cat ELR MB BPat Cat Mussels & Barnacles 97 
2 ELR.MB.BPat.Cht ELR MB BPat Cht Mussels & Barnacles 97 
2 ELR.MB.BPat.Fvesl ELR MB BPat Fvesl Mussels & Barnacles 97 
2 ELR.MB.BPat.Lic ELR MB BPat Lic Mussels & Barnacles 97 
2 ELR.MB.BPat.Sem ELR MB BPat Sem Mussels & Barnacles 97 
2 ELR.MB.MytB ELR MB MytB   Mussels & Barnacles 97 
3 MLR.BF.Fser.Fser MLR BF Fser Fser Fucoids 97 
3 MLR.BF.Fser.Pid MLR BF Fser Pid Fucoids 97 
3 MLR.BF.Fser.R MLR BF Fser R Fucoids 97 
3 MLR.BF.FvesB MLR BF FvesB   Fucoids 97 
3 MLR.BF.PelB MLR BF PelB   Fucoids 97 
3 MLR.Eph.Ent MLR Eph Ent   Algal turf 97 
3 MLR.Eph.EntPor MLR Eph EntPor   Algal turf 97 
3 MLR.Eph.Rho MLR Eph Rho   Algal turf 97 
3 MLR.R.Mas MLR R Mas   Algal turf 97 
3 MLR.R.Osm MLR R Osm   Algal turf 97 
3 MLR.R.Pal MLR R Pal   Algal turf 97 
3 MLR.R.XR MLR R XR   Algal turf 97 
4 MLR.MF.MytFves MLR MF MytFves   Mussels & Barnacles 97 
4 MLR.MF.MytFR MLR MF MytFR   Mussels & Barnacles 97 
5 MLR.R.RPid MLR R RPid   Algal turf 97 
5 MLR.MF.MytPid MLR MF MytPid   Mussels & Barnacles 97 
6 MLR.Sab.Salv MLR Sab Salv   Biogenic sand reefs 97 
7 SLR.F.Asc.Asc SLR F Asc Asc Fucoids 97 
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7 SLR.F.Asc.T SLR F Asc T Fucoids 97 
7 SLR.F.Asc.VS SLR F Asc VS Fucoids 97 
7 SLR.F.Fcer SLR F Fcer   Fucoids 97 
7 SLR.F.Fserr.VS SLR F Fserr VS Fucoids 97 
7 SLR.F.Fspi SLR F Fspi   Fucoids 97 
7 SLR.F.Fves SLR F Fves   Fucoids 97 
7 SLR.F.Pel SLR F Pel   Fucoids 97 
8 LR.Rkp.Cor LR Rkp Cor   Algal turf 97 
8 LR.Rkp.Cor.Bif LR Rkp Cor Bif Algal turf 97 
8 LR.Rkp.Cor.Cys LR Rkp Cor Cys Algal turf 97 
8 LR.Rkp.FK LR Rkp FK   Fucoids 97 
8 LR.Rkp.FK.Sar LR Rkp FK Sar Fucoids 97 
8 LR.Rkp.G LR Rkp G   Algal turf 97 
8 LR.Rkp.H LR Rkp H   Algal turf 97 
8 LR.Rkp.SwSed LR Rkp SwSed   Fucoids 97 

8 LR.CvOv.FaC LR CvOv FaC   
Short faunal turf; crusts 
& cushions 97 

8 LR.CvOv.RCv LR CvOv RCv   Algal turf 97 

8 LR.CvOv.SByAs.Cv LR CvOv SByAs Cv 
Short faunal turf; crusts 
& cushions 97 

8 LR.CvOv.SByAs.Ov LR CvOv SByAs Ov 
Short faunal turf; crusts 
& cushions 97 

8 LR.CvOv.ScrFa LR CvOv ScrFa   
Short faunal turf; crusts 
& cushions 97 

8 LR.CvOv.SR.Cv LR CvOv SR Cv 
Short faunal turf; crusts 
& cushions 97 

8 LR.CvOv.SR.Den.Cv LR CvOv SR Den 
Short faunal turf; crusts 
& cushions 97 

8 LR.CvOv.SR.Den.Ov LR CvOv SR Den 
Short faunal turf; crusts 
& cushions 97 

8 LR.CvOv.SR.Ov LR CvOv SR Ov 
Short faunal turf; crusts 
& cushions 97 

9 SLR.FX.AscX SLR FX AscX   Fucoids 97 

9 SLR.FX.BLlit SLR FX BLlit   Fucoids 97 

9 SLR.FX.EphX SLR FX EphX   Algal turf 97 

9 SLR.FX.FcerX SLR FX FcerX   Fucoids 97 

9 SLR.FX.FserX SLR FX FserX   Fucoids 97 

9 SLR.FX.FvesX SLR FX FvesX   Fucoids 97 

10 LMS.MS.BatCor LMS MS BatCor   Muddy sandy shore 97 

10 LMS.MS.MacAre LMS MS MacAre   Muddy sandy shore 97 

10 LMS.MS.PCer LMS MS PCer   Muddy sandy shore 97 

10 LGS.S.Lan LGS S Lan  Sand 97 

11 LMS.MS.MacAre.Mare LMS MS MacAre Mare Muddy sandy shore 97 

11 LMU.SMu.HedMac.Mare LMU SMu HedMac Mare Mud 97 

11 LMX.Mare LMX Mare     
Shingle, coarse sand, 
mixed sediments 97 

12 LMU LMU       Mud 97 

12 LMU.MU.HedOl LMU MU HedOl   Mud 97 

12 LMU.MU.HedScr LMU MU HedScr   Mud 97 

12 LMU.Mu.HedStr LMU Mu HedStr   Mud 97 

12 LMU.SMu.HedMac LMU SMu HedMac   Mud 97 

12 LMU.SMu.HedMac.Are LMU SMu HedMac Are Mud 97 

12 LMU.SMu.HedMac.Pyg LMU SMu HedMac Pyg Mud 97 
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13   LMU PSM     Saltmarsh  

13 LMU.Sm LMU Sm     Saltmarsh 97 

13 LMU.Sm.NVC SM8 LMU Sm NVC SM8   Saltmarsh 97 

14 CR.HCR.XFa.SpAnVt CR HCR XFa SpAnVt   04 

14 CR.MCR.EcCr.AdigVt CR MCR EcCr AdigVt   04 

15 CR.HCR.XFa.ByErSp.Eun CR HCR XFa ByErSp  04 

16 SS.SCS.CCS.MedLumVen SS SCS CCS MedLumVen   04 

16 SS.SCS.ICS.MoeVen SS SCS ICS MoeVen   04 

17 SS.SMp.Mrl SS SMp Mrl     04 

17 SS.SMp.Mrl.Pcal SS SMp Mrl Pcal   04 

17 SS.SMp.Mrl.Pcal.R SS SMp Mrl Pcal  04 

18 LS.LSA.FiSa.PoAng LS LSA FiSa PoAng   04 

18 LGS.S.AP.Pon LGS S AP Pon Sand 97 

18 SS.SSa.CFiSa SS SSa CFiSa     04 

18 SS.SCS.ICS.SLan SS SCS ICS SLan   04 

19 SS.SSA SS SSA       04 

19 SS.SSa.CMuSa SS SSa CMuSa     04 

19 SS.SSa.CMuSa.AalbNuc SS SSa CMuSa AalbNuc   04 

19 SS.SSa.CMuSa.AbraAirr SS SSa CMuSa AbraAirr   04 

19 SS.SSa.OSa SS SSa OSa   04 

19 SS.SSa.OSa.MalEdef SS SSa OSa MalEdef   04 

19 SS.SSa.OSa.OfusAfil SS SSa OSa OfusAfil   04 

19 SS.SSa.IMuSa SS SSa IMuSa     04 

19 IMS.FaMS.EcorEns IMS FaMS EcorEns   Muddy sandy shore 97 

19 SS.SSA.IMuSa. EcorEns SS SSA IMuSa  EcorEns   04 

19 SS.SSa.IMuSa.AreISa SS SSa IMuSa AreISa   04 

19 SS.SSa.IMuSa.FfabMag SS SSa IMuSa FfabMag   04 

19 SS.SSa.IMuSa.SsubNhom SS SSa IMuSa SsubNhom   04 

19 SS.SMu SS SMu       04 

19 SS.SMu.CFiMu SS SMu CFiMu     04 

19 SS.SMu.CSaMu SS SMu CSaMu     04 

19 SS.SMu.CSaMu.AfilMysAnit SS SMu CSaMu AfilMysAnit   04 

19 SS.SMU.CSaMu.AfilNten SS SMU CSaMu AfilNten   04 

19 SS.SMu.CSaMu.LkorPpel SS SMu CSaMu LkorPpel   04 

19 SS.SMu.IFiMu.PhiVir SS SMu IFiMu PhiVir   04 

19 SS.SMU.ISaMu SS SMU ISaMu     04 

19 SS.SMU.ISaMu.AmpPlon SS SMU ISaMu AmpPlon   04 

19 SS.SMu.ISaMu.MelMagThy SS SMu ISaMu MelMagThy   04 

19 SS.Smu.ISaMu.MysAbr SS Smu ISaMu MysAbr   04 

19 SS.SMu.OMu SS SMu OMu     04 

19 SS.SMU.Omu.AfalPova SS SMU Omu AfalPova   04 

19 SS.SMu.SMuVS SS SMu SMuVS     04 

19 SS.SMu.SMuVS.AphTubi SS SMu SMuVS AphTubi   04 

19 SS.SMu.SMuVS.NhomTubi SS SMu SMuVS NhomTubi   04 

19 SS.SMU.OMuLevHet SS SMU OMu LevHet   04 

19 SS.SMu.CFiMu.SpnMeg SS SMu CFiMu SpnMeg   04 
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19 SS.SMu.CfiMu.MegMax SS SMu CFiMu MegMax   04 

20 ECR.BS.BalHpan ECR BS BalHpan   
Short faunal turf; crusts 
& cushions 97 

20 ECR.BS.BalTub ECR BS BalTub   
Short faunal turf; crusts 
& cushions 97 

20 EIR.SG.CC EIR SG CC   
Short faunal turf; crusts 
& cushions 97 

20 EIR.SG.SC EIR SG SC   
Short faunal turf; crusts 
& cushions 97 

20 EIR.SG.SCAn EIR SG SCAn   
Short faunal turf; crusts 
& cushions 97 

20 EIR.SG.SCAn.Tub EIR SG SCAn Tub 
Short faunal turf; crusts 
& cushions 97 

20 EIR.SG.SCAs EIR SG SCAs   
Short faunal turf; crusts 
& cushions 97 

20 EIR.SG.SCAs.DenCla EIR SG SCAs DenCla 
Short faunal turf; crusts 
& cushions 97 

20 EIR.SG.FoSwCC EIR SG FoSwCC   Faunal and algal turf 97 

20 IR.FIR.SG IR FIR SG     04 

20 IR.FIR.SG.CC.BalPom IR FIR SG CC  04 

20 IR.FIR.SG.CC.Mo IR FIR SG CC  04 

20 EIR.SG.CC.Mob EIR SG CC Mob 
Short faunal turf; crusts 
& cushions 97 

20 IR.FIR.SG.CrSpAsAn IR FIR SG CrSpAsAn   04 

20 IR.FIR.SG.DenCcor IR FIR SG DenCcor   04 

20 IR.FIR.SG.FoSwCC IR FIR SG FoSwCC   04 

20 CR CR         04 

20 CR.FCR.Cv.SpCup CR FCR Cv SpCup   04 

20 CR.FCR.FouFa CR FCR FouFa     04 

20 CR.HCR.FaT.BalTub CR HCR FaT BalTub   04 

20 CR.HCR.FaT.CTub CR HCR FaT CTub   04 

20 CR.HCR.FaT.CTub.CuSp CR HCR FaT CTub  04 

20 CR.HCR.XFa CR HCR XFa    04 

20 CR.HCR.XFa.ByErSp CR HCR XFa ByErSp  04 

20 CR.HCR.XFa.ByErSp.Sag CR HCR XFa ByErSp  04 

20 CR.HCR.XFa.CvirCri CR HCR XFa CvirCri  04 

20 CR.HCR.XFa.FluCoAs CR HCR XFa FluCoAs  04 

20 CR.HCR.XFa.FluCoAs.SmAs CR HCR XFa FluCoAs  04 

20 CR.HCR.XFa.FluCoAs.X CR HCR XFa FluCoAs  04 

20 CR.HCR.XFa.FluHocu CR HCR XFa FluHocu  04 

20 CR.HCR.XFa.Mol CR HCR XFa Mol  04 

20 CR.HCR.XFa.SpNemAdia CR HCR XFa SpNemAdia  04 

20 CR.HCR.XFa.SubCriTf CR HCR XFa SubCriTf  04 

20 CR.MCR.CFaVS CR MCR CFaVS    04 

20 CR.MCR.CFaVS.CuSpH CR MCR CFaVS CuSpH  04 

20 CR.MCR.CFaVS.CuSpH.As CR MCR CFaVS CuSpH  04 

20 CR.MCR.CFaVS.CuSpH.VS CR MCR CFaVS CuSpH  04 

20 CR.MCR.EcCr CR MCR EcCr    04 

20 CR.MCR.EcCr.CarSp CR MCR EcCr CarSp  04 

20 CR.MCR.EcCr.FaAlCr CR MCR EcCr FaAlCr  04 

20 CR.MCR.EcCr.FaAlCr.Car CR MCR EcCr FaAlCr  04 

20 CR.MCR.EcCr.FaAlCr.Flu CR MCR EcCr FaAlCr  04 

20 CR.MCR.EcCr.FaAlCr.Sec CR MCR EcCr FaAlCr  04 
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20 CR.MCR.EcCr.UrtScr CR MCR EcCr UrtScr   04 

21 IR.FaSwV.AlcByH IR FaSwV AlcByH   
Short faunal turf; crusts 
& cushions 97 

21 IR.FaSwV.AlcByH.Hia IR FaSwV AlcByH Hia 
Short faunal turf; crusts 
& cushions 97 

21 CR.HCR.FaT.CTub.Adig CR HCR FaT CTub  04 

21 CR.HCR.XFa.ByErSp.DysAct CR HCR XFa ByErSp  04 

21 CR.MCR.EcCr.CarSp.PenPcom CR MCR EcCr CarSp  04 

21 CR.MCR.SfR.Hia CR MCR SfR Hia  04 

21 CR.MCR.SfR.Pid CR MCR SfR Pid   04 

21 MCR.SfR.Pol MCR SfR Pol   
Short faunal turf; crusts 
& cushions 97 

21 CR.MCR.SfR.Pol CR MCR SfR Pol   04 

22 EIR.KFaR.Ala EIR KFaR Ala   Kelp 97 

22 EIR.KFaR.Ala.Ldig EIR KFaR Ala Ldig Kelp 97 

22 EIR.KFaR.Ala.Myt EIR KFaR Ala Myt Kelp 97 

22 EIR.KFaR.LhypFa EIR KFaR LhypFa   Kelp 97 

22 EIR.KFaR.LhypR EIR KFaR LhypR   Kelp 97 

22 EIR.KFaR.LhypR.Ft EIR KFaR LhypR Ft Kelp 97 

22 EIR.KFaR.FoR.Dic IR EIR KFaR FoR  97 

22 MIR.KR.Ldig.Ldig MIR KR Ldig Ldig Kelp 97 

22 MIR.KR.Ldig.Pid MIR KR Ldig Pid Kelp 97 

22 MIR.KR.Lhyp MIR KR Lhyp   Kelp 97 

22 MIR.KR.Lhyp.Ft MIR KR Lhyp Ft Kelp 97 

22 MIR.KR.Lhyp.Pk MIR KR Lhyp Pk Kelp 97 

22 MIR.KR.Lhyp.TFt MIR KR Lhyp TFt Kelp 97 

22 MIR.KR.Lhyp.TPk MIR KR Lhyp TPk Kelp 97 

22 SIR.K.Lsac.Ldig SIR K Lsac Ldig Kelp 97 

22 IR IR         04 

22 IR.HIR.KFaR IR HIR KFaR    04 

22 IR.HIR.KFaR.Ala IR HIR KFaR Ala  04 

22 IR.HIR.KFaR.Ala.Ldig IR HIR KFaR Ala  04 

22 IR.HIR.KFaR.Ala.Myt IR HIR KFaR Ala  04 

22 IR.HIR.KFaR.FoR IR HIR KFaR FoR  04 

22 IR.HIR.KFaR.FoR.Dic IR HIR KFaR FoR  04 

22 IR.HIR.KFaR.LhypFa IR HIR KFaR LhypFa  04 

22 IR.HIR.KFaR.LhypR IR HIR KFaR LhypR  04 

22 IR.HIR.KFaR.LhypR.Ft IR HIR KFaR LhypR  04 

22 IR.HIR.KFaR.LhypR.Pk IR HIR KFaR LhypR  04 

22 IR.HIR.KFaR.LhypRVt IR HIR KFaR LhypRVt  04 

22 IR.LIR.K.LhypLsac IR LIR K LhypLsac  04 

22 IR.LIR.K.LhypLsac.Ft IR LIR K LhypLsac  04 

22 IR.LIR.K.LhypLsac.Pk IR LIR K LhypLsac  04 

22 IR.LIR.K.Lsac IR LIR K Lsac  04 

22 IR.LIR.K.Lsac.Ft IR LIR K Lsac  04 

22 IR.LIR.K.Lsac.Ldig IR LIR K Lsac  04 

22 IR.LIR.K.Lsac.Pk IR LIR K Lsac  04 

22 IR.MIR IR MIR       04 
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22 IR.MIR.KR IR MIR KR    04 

22 IR.MIR.KR.Ldig IR MIR KR Ldig  04 

22 IR.MIR.KR.Ldig.Ldig IR MIR KR Ldig  04 

22 IR.MIR.KR.Lhyp IR MIR KR Lhyp  04 

22 IR.MIR.KR.Lhyp.Ft IR MIR KR Lhyp  04 

22 IR.MIR.KR.Lhyp.Pk IR MIR KR Lhyp  04 

22 IR.MIR.KR.LhypT IR MIR KR LhypT  04 

22 IR.MIR.KR.LhypT.Ft IR MIR KR LhypT  04 

22 IR.MIR.KR.LhypT.Pk IR MIR KR LhypT  04 

22 IR.MIR.KR.LhypTX IR MIR KR LhypTX  04 

22 IR.MIR.KR.LhypTX.Ft IR MIR KR LhypTX  04 

22 IR.MIR.KR.LhypTX.Pk IR MIR KR LhypTX  04 

22 IR.MIR.KR.XFoR IR MIR KR XFoR   04 

23 MIR.SedK.HalXK MIR SedK HalXK   Kelp 97 

23 MIR.SedK.LsacChoR MIR SedK LsacChoR   Kelp 97 

23 MIR.SedK.Sac MIR SedK Sac   Kelp 97 

23 IR.HIR.KSed IR HIR KSed     04 

23 IR.HIR.KSed.DesFilR IR HIR KSed DesFilR   04 

23 IR.HIR.KSed.LsacChoR IR HIR KSed LsacChoR   04 

23 IR.HIR.KSed.LsacSac IR HIR KSed LsacSac   04 

23 IR.HIR.KSed.ProtAhn IR HIR KSed ProtAhn   04 

23 IR.HIR.KSed.Sac IR HIR KSed Sac   04 

23 IR.HIR.KSed.XKHal IR HIR KSed XKHal   04 

23 IR.HIR.KSed.XKScrR IR HIR KSed XKScrR   04 

23 MIR.SedK.XKScrR IR MIR SedK XKScrR   04 

23 SS.SMp.KSwSS SS SMp KSwSS     04 

23 SS.SMp.KSwSS.LsacGraVS SS SMp KSwSS LsacGraVS   04 

23 SS.SMp.KSwSS.LsacR SS SMp KSwSS LsacR  04 

23 SS.SMp.KSwSS.LsacR.CbPb SS SMp KSwSS LsacR  04 

24 IGS.FaS.NcirBat IGS FaS NcirBat   Sand 97 

24 IGS.Fas.ScupHyd IGS Fas ScupHyd   
Shingle, coarse sand, 
mixed sediments 97 

24 SS.SSa.IFiSa SS SSa IFiSa     04 

24 SS.SSa.IFiSa.IMoSa SS SSa IFiSa IMoSa   04 

24 SS.SSa.IFiSa.NcirBat SS SSa IFiSa NcirBat   04 

24 SS.SSa.IFiSa.ScupHyd SS SSa IFiSa ScupHyd   04 

24 SS.SSA.IFiSa.TbAmPo SS SSA IFiSa TbAmPo   04 

25 IMX.Oy.Ost IMX Oy Ost   
Shingle, coarse sand, 
mixed sediments 97 

25 SS.SMx.IMx.Ost SS SMx IMx Ost   04 

26 SLR.FX.FserX.T SLR FX FserX T Fucoids 97 

26 MIR.KR.Ldig.T MIR KR Ldig T Kelp 97 

26 SIR.K.Lsac.T SIR K Lsac T Kelp 97 

26 MIR.KR.Ldig.Ldig.Bo MIR KR Ldig Ldig Kelp 97 

26 MLR.BF.Fser.Fser.Bo MLR BF Fser Fser Fucoids 97 

26 IR.MIR.KR.Ldig.Bo IR MIR KR Ldig  04 

26 IR.MIR.KT.LdigT IR MIR KT LdigT   04 
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26 IR.MIR.KT.LsacT IR MIR KT LsacT   04 

26 IR.MIR.KT.XKT IR MIR KT XKT   04 

26 IR.MIR.KT.XKTX IR MIR KT XKTX   04 

26 IR.MIR.KT IR MIR KT     04 

26 IR.MIR.KT.FilRVS IR MIR KT FilRVS   04 

26 SLR.F.Fserr.T SLR F Fserr T Fucoids 97 

27 SLR.MX.MytX SLR MX MytX   Mussel beds 97 

27 IMX.EstMx.MytV IMX EstMx MytV   Mussel beds 97 

27 SIR.EstFa.MytT SIR EstFa MytT   Mussel beds 97 

27 CR.MCR.CSab CR MCR CSab     04 

27 CR.MCR.CSab.Sspi CR MCR CSab Sspi  04 

27 CR.MCR.CSab.Sspi.As CR MCR CSab Sspi  04 

27 CR.MCR.CSab.Sspi.ByB CR MCR CSab Sspi  04 

27 CR.MCR.CMus.CMyt CR MCR CMus CMyt   04 

27 CR.MCR.CMus.Mdis CR MCR CMus Mdis   04 

27 IR.LIR.IFaVS.MytRS IR LIR IFaVS MytRS   04 

27 SS.SBR.PoR.SspiMx SS SBR PoR SspiMx   04 

27 SS.SBR.SMus SS SBR SMus     04 

27 SS.SBR.SMus.ModCvar SS SBR SMus ModCvar   04 

27 SS.SBR.SMus.ModHAs SS SBR SMus ModHAs   04 

27 SS.SBR.SMus.ModMx SS SBR SMus ModMx   04 

27 SS.SBR.SMus.ModT SS SBR SMus ModT   04 

27 SS.SBR.SMus.MytSS SS SBR SMus MytSS   04 

28 IMX.EstMx.CreAph IMX EstMx CreAph   
Shingle, coarse sand, 
mixed sediments 97 

28 IMX.FaMx.An IMX FaMx An   
Shingle, coarse sand, 
mixed sediments 97 

28 IMX.FaMx.VsenMtru IMX FaMx VsenMtru   
Shingle, coarse sand, 
mixed sediments 97 

28 IMX.KSwMx.LsacX IMX KSwMx LsacX   Kelp 97 

28 LMX LMX       
Shingle, coarse sand, 
mixed sediments 97 

28 LMX.novo.HedMacMx LMX novo HedMacMx   
Shingle, coarse sand, 
mixed sediments (97) 

28 LMX.novo.HedOlMx LMX novo HedOlMx   
Shingle, coarse sand, 
mixed sediments (97) 

28 LMX.novo.HedScrMx LMX novo HedScrMx   
Shingle, coarse sand, 
mixed sediments (97) 

28 LMX.Psyllid LMX Psyllid     
Shingle, coarse sand, 
mixed sediments (97) 

28 LMX.Psyllid.VS LMX Psyllid VS   
Shingle, coarse sand, 
mixed sediments (97) 

28 SS.SMx SS SMx       04 

28 SS.SMx.CMx SS SMx CMx     04 

28 SS.SMx.CMx.ClloMx SS SMx CMx ClloMx   04 

28 SS.SMx.CMx.ClloMx.Nem SS SMx CMx ClloMx   04 

28 SS.SMx.CMx.MysThyMx SS SMx CMx MysThyMx   04 

28 SS.SMx.CMx.OphMx SS SMx CMx OphMx   04 

28 SS.SMx.IMx SS SMx IMx     04 

28 SS.SMx.IMx.CreAsAn SS SMx IMx CreAsAn   04 

28 SS.SMx.IMx.VsenAsquAps SS SMx IMx VsenAsquAps   04 

28 SS.SMx.OMx SS SMx OMx     04 

28 SS.SMX.Omx.PoVen SS SMX Omx PoVen   04 
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28 SS.SMx.SMxVS SS SMx SMxVS     04 

28 SS.SMx.SMxVS.AphPol SS SMx SMxVS AphPol   04 

28 SS.SMx.SMxVS.CreMed SS SMx SMxVS CreMed  04 

29 LGS.Est.Ol LGS Est Ol   
Shingle, coarse sand, 
mixed sediments 97 

29 LGS.S.AEur LGS S AEur   Sand 97 

29 LGS.S.AP.P LGS S AP P Sand 97 

29 LGS.S.BarSnd LGS S BarSnd   Sand 97 

29 LGS.S.Tal LGS S Tal   Sand 97 

29 LGS.Sh.BarSh LGS Sh BarSh   
Shingle, coarse sand, 
mixed sediments 97 

29 LGS.Sh.Pec LGS Sh Pec   
Shingle, coarse sand, 
mixed sediments 97 

29 SS.SCS.CCS SS SCS CCS     04 

29 SS.SMx.CMx.FluHyd SS SMx CMx FluHyd  04 

29 SS.SCS.CCS.Nmix SS SCS CCS Nmix   04 

29 SS.SCS.CCS.PomB SS SCS CCS PomB   04 

29 SS.SCS.ICS SS SCS ICS     04 

29 SS.SCS.ICS.CumCset SS SCS ICS CumCset   04 

29 SS.SCS.ICS.Glap SS SCS ICS Glap   04 

29 SS.SCS.ICS.HeloMsim SS SCS ICS HeloMsim   04 

29 SS.SCS.OCS SS SCS OCS     04 

30 IMS.Sgr.Rup IMS Sgr Rup   Sea grass beds 97 

30 IMS.Sgr.Zmar IMS Sgr Zmar   Sea grass beds 97 

30 LMS.Zos.Znol LMS Zos Znol   Sea grass beds 97 

30 SS.SMp.SSgr.Zmar SS SMp SSgr Zmar   04 
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APPENDIX 5: HABITAT TYPES UPON WHICH THE MATRICES A RE 
BASED, AS DEFINED BY CCW. 

 
Intertidal habitat types 
 
Habitat 1.  Upper shore stable rock with lichens and algal crusts 
 
Habitat 2.  Wave exposed intertidal stable rock 
Wave exposed areas supporting relatively robust communities typically consisting of barnacles, 
mussels and some seaweeds. 
 
Habitat 3. Moderately wave exposed intertidal rock  
Moderately wave exposed areas supporting mixtures of seaweeds and barnacles. Tends to 
support more diverse communities than more wave exposed rock. 
 
Habitat 4. Brown and red seaweeds and mussels on moderately exposed (intertidal lower 
shore) rock  
 
Habitat 5. Mussels and boring bivalves (piddocks) on intertidal clay and peat 
Piddocks occur in soft and friable substrates like peat and clay.  
 
They are rare, vulnerable and nationally important communities, and a feature of intertidal SSSIs 
(Sites of Special Scientific Interest). 
 
Habitat 6. Honeycomb worm reefs  
These are dense aggregations of worms that can occur on sand-abraded intertidal and shallow 
subtidal bedrock, boulders, cobbles and pebbles. They form reefs that provide a home for many 
other species and so are particularly diverse.  
 
Wales has particular responsibility for this nationally important habitat since it supports a 
significant proportion of the UK resource. It is a BAP habitat. 
 
Habitat 7. Sheltered intertidal bedrock, boulders and cobbles 
Supports communities that are dominated by brown seaweeds. 
 
Habitat 8. Rockpools and overhangs on rocky shores 
Rockpools and overhangs support particularly species rich, specialized communities. 
 
Habitat 9. Intertidal brown seaweeds, barnacles or ephemeral seaweeds on boulders, 
cobbles and pebbles 
 
Habitat 10. Intertidal muddy sands - excluding biotopes supporting gaper clam  
Shores of muddy sand, typically consisting of particles less than 4mm in diameters where the 
mud fraction makes up between 10-30% of the sediment. Supports communities predominantly 
of worms and bivalves, including lugworm, cockles and tellins. 
 
These shores are typically important feeding areas for birds as they support large numbers of 
invertebrates (worms etc) as well as providing a natural defence against coastal erosion. 
 
Habitat 11. Intertidal muds and sands supporting gaper clam  
Typically supporting lugworm, rag worms, tellins and gaper clams. 
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These shores are typically important feeding areas for birds as they support large numbers of 
invertebrates (worms etc) as well as providing a natural defence against coastal erosion 
 
Habitat 12. Intertidal muds 

Shores of soft mud, typically with over 80% silt/clay fraction. Supports abundant communities 
dominated by worms.  

 
Muddy shores are typically important feeding areas for birds as they support large numbers of 
invertebrates (especially worms) as well as providing a natural defence against coastal erosion. 
 
Habitat 13. Saltmarshes 
Salt marshes are of nature conservation importance because they stabilize the sediment, are 
highly productive and support a high biodiversity of birds, invertebrates and fish.  
 
 
Subtidal habitat types 
 
Habitat 14. Vertical subtidal rock with associated community 
A diverse array of communities can be associated with vertical rock; typically assemblages of 
sponges, hydroids, bryozoans and anemones.  
 
Vertical rock is particularly vulnerable to accidental wipeouts by fishing gear. 
 
Habitat 15. Erect and branching subtidal species that are very slow growing 

The Pink Sea Fan is nationally scarce and is protected by law under the Countryside Rights of 
Way Act (CROW). The pink sea fan is also a BAP species and an important element of reef 
features within European Marine Sites where it occurs.  

 
It is highly sensitive to physical disturbance, taking a long time to recover following damage. 
 
Habitat 16. Coarse sands and gravels with communities characterised by large/long lived 
bivalves  
Subtidal habitats known to support long-lived bivalves such as Venerids. These bivalves are 
particularly vulnerable to disturbance because they are long-lived (oldest specimen found in the 
Irish Sea was 140 years old) and take a long time to reach reproductive maturity. 
 
Habitat 17. Maerl beds 
Maerl is a calcareous red algae that can form dense beds that support particularly diverse 
communities. 
 
It is a BAP habitat, the algae is a Species of Conservation Concern, and it is nationally scarce. 
 
Habitat 18. Stable predominantly subtidal fine sands 
Clean fine sands with less than 5% silt/clay in deeper water, either on the open coast or in tide-
swept channels of marine inlets in depths of over 15-20m. Includes biotopes with dense 
aggregations of the polychaete Lanice concheliga. 
 
Habitat 19. Subtidal stable muddy sands, sandy muds and muds 
A wide variety of stable sediment biotopes supporting animal dominated communities. 
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Subtidal-Intertidal habitat types 
 
Habitat 20. Predominantly subtidal rock with low-lying and fast growing faunal turf  
Rock dominated by a variety of low-lying faunal turf forming organisms such as bryozoans and 
hydroids. This habitat mainly occurs on extremely exposed to moderately wave-exposed 
circalittoral bedrock and boulders.  
 
Often species rich, their low-lying form means that they may be less vulnerable to physical 
disturbance than areas that support larger, erect species (i.e. habitat 15 & 21). 
  
Habitat 21. Predominantly subtidal rock with erect and branching species that are slow 
growing 
 Subtidal rock supporting a variety of fauna including erect and branching species, which are 
characteristically slow growing and vulnerable to physical disturbance due to their growth form. 
These communities also tend to be species rich. Typical species include axinellid sponges and 
ross coral. Soft rock biotopes are also included in this habitat. 
 
 
Habitat 22. Shallow subtidal rock with kelp 
Diverse range of generally species-rich communities occurring on shallow subtidal rock. This 
habitat is characterised by kelps but also includes red foliose seaweeds and surge gullies. 
 
 
Habitat 23. Kelp and seaweed communities on sand scoured rock 
 
 
Habitat 24. Dynamic, shallow water fine sands 
Clean sands that occur in shallow water, either on the open coast or in tide-swept channels of 
marine inlets. The habitat typically lacks a significant seaweed component and is characterised 
by robust fauna, particularly amphipods (Bathyporeia) and robust polychaetes including Nephtys 
cirrosa and Lanice conchilega. 
 
Habitat 25. Oyster beds 
 
Habitat 26. Underboulder communities on lower shore and shallow subtidal boulders and 
cobbles.  
Very specialized, species rich habitats includes Fucus serratus, sponges and ascidians on tide-
swept lower eulittoral rock/Laminaria digitata, ascidians and bryozoans on tide-swept sublittoral 
fringe rock. 
 
Habitat 27. Biogenic reef on sediment and mixed substrata 
Certain marine species, such as mussels and some worms, can occur in very dense aggregations 
on the seabed. Such biogenic reefs tend to stabilize the sediment and provide a physical structure 
that can supports diverse assemblages of other organisms. Key examples are Horse mussel reefs, 
mussel beds, and the subtidal honeycomb worm. 
 
Habitat 28. Stable, species rich mixed sediments 
These habitats incorporate a range of sediments including heterogeneous muddy gravelly sands 
and also mosaics of cobbles and pebbles embedded in or lying upon sand, gravel or mud. These 
habitats tend to be stable and species rich, supporting a wide range of organisms both within, and 
on the seabed including worms, bivalves, echinoderms, anemones, hydroids and bryozoa. 
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Habitat 29. Unstable cobbles, pebbles, gravels and/or coarse sands supporting relatively 
robust communities 
Coarse sediments including 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 lack a 
significant seaweed component. They are characterised by a robust fauna. 
 
Habitat 30. Seagrass beds  
Seagrass beds are considered of nature conservation importance because they stabilize the 
sediment, support diverse communities and act as a nursery area for young fish. They are also 
highly productive. Seagrass is a BAP habitat. 
 

 
 

 

 

 

 

 

 

 


