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Summary

Scallop dredging is an intrinsically damaging process. There is extensive scientific evidence of the negative environmental impacts of scallop dredging from experimental studies, as well as from detailed assessments of areas subject to commercial dredging. Results consistently show reductions in species numbers, biomass, and biodiversity. Damage includes harm to bycatch, to organisms crushed in the path of dredge tracks, and to the seabed, prejudicing the viability of organisms living in and on it, as well as those that feed from it. Damage is particularly severe where there are important surface and sub-surface biogenic structures, but occurs generally. Recovery times of benthic organisms after impact are long, often extending into many years.
Cardigan Bay supports an extensive range of marine species and seabirds, and contains important and protected habitats that are highly sensitive to scallop dredging impacts. Dredging now occurs in the Bay at a high level of intensity. Since boats can cover 10-20 acres in a day a great deal of damage can be caused by even a few. There should be a presumption against use of dredging methods to harvest scallops in Cardigan Bay and alternative methods must be investigated. Only where methods are shown to be sustainable should they occur. An ecosystem management approach is essential. This implies preliminary collection of detailed information on environmental sensitivity and planning on the basis of this.
Potential for damage to the integrity of Special Areas of Conservation requires that any scallop dredging activity in these is immediately suspended pending conduct of appropriate assessment. Other sensitive sites throughout the Bay must be protected also, consistent with legal requirements to promote biodiversity. Spatial restrictions proposed in the consultation are insufficient. Pending full assessment of sensitivity, outwith the SACs, scallop dredging should optimally be excluded from within the 12nm limit, or at the very least, 6nm. If scallop dredging is allowed it must be at a sustainable level. Large and powerful vessels should be excluded and appropriate restrictive permitting applied. Research is urgently required into least damaging dredge design. However, emphasis should be placed on development of methods that do not use towed gears. 
Cost-benefit analyses addressing all costs of dredging need to be undertaken. Short-term financial gain for some fishing vessels needs to be put into context of opportunities to harvest in other ways, costs of impacts on other fisheries, and potential impact on the local tourism economy which has an increasing ‘ecotourism’ emphasis. It should also be put into context of the ecological, genetic, social, scientific, educational, cultural, recreational and aesthetic benefits that accrue from protecting biodiversity.
The consultation response first discusses key issues that bear on the management of scallop dredging in Cardigan Bay. Responses to specific consultation questions are then provided.

Overview
The environmental impact of scallop dredging

Scallop dredging involves towing of a heavy metal frame along and through the top surface of the seabed with displaced scallops caught in a mesh comprising steel rings pulled behind. It is a damaging process.
Dredging entails capture of non-target species (‘bycatch’) in the mesh and direct impacts on organisms struck or crushed by the metal frame, ring mesh, or bull-dozed substrate. Bycatch animals may be killed outright, damaged sufficiently to make subsequent predation inevitable, or survive with minor damage from which they recover at energetic cost1. Damage also occurs to a proportion of target scallops including smaller animals whose reproductive potential is reduced or destroyed2.
The passage of dredges creates short-term sediment disturbance, alters topography through dislodgement of rocks and sediments, damaging or destroying biogenic structures and disturbing sub-surface structures and communitieseg3,4,5,6,7,8. The direct superficial consequence of passage of dredge tracks is now extensively documented in photographic studies of surface effects9. The effects of dredging can be compared to forest clear-cutting as described below6,
‘Bottom trawling and use of other mobile fishing gear have effects on the seabed that resemble forest clear-cutting, a terrestrial disturbance recognized as a major threat to biological diversity and economic sustainability. Structures in marine benthic communities are generally much smaller than those in forests, but structural complexity is no less important to their biodiversity. Use of mobile fishing gear crushes, buries, and exposes marine animals and structures on and in the substratum, sharply reducing structural diversity’.(Watling and Norse,1998, p.1180)
Many experimental studies of bottom-trawling impacts, including scallop dredging have been undertakeneg 8,10,11,12,13,14.  These have included before-and-after assessment, comparing dredged plots with untreated controls. Outcomes evaluated include species abundance, species variety, biomass, productivity and timescale of recovery. A review of 55 such studies14 found substantial reductions in species abundance on dredged plots compared to controls under a range of habitat conditions, with particularly marked reductions in ‘biogenic’ habitats. Recovery times for scallop dredging were found to be extensive (in general longer than for impacts of other trawling methods reviewed), extending to and beyond the limit of time periods for which data had been collected (over three years in some cases).

Individual experimental studies almost invariably show reduction after dredging treatment in species abundance, biomass or productivity. However, some experimental studies under certain conditions have found relatively short-term recovery of species losses (eg over time-scales of the order of 3-6 months or less). The validity of these recovery time observations has been questioned  as experimental treatments may differ from impacts of commercial dredging 15,16. In particular, experimental treatment plots tend to be small (commonly <1000m2), to be surrounded by non-dredged areas (and as such able to gain immigration and recruitment from surrounding areas, enhancing recovery), and to be subject to only short dredging interventions, rather than repeated dredging sustained over time. Most experimental studies are likely to underestimate timescales for recovery in commercial dredging conditions15,16.
Negative effects tend to be most marked in environments that are relatively stable (ie not subject to extensive ongoing change through natural factors such as marked wind, tide and wave action), for example, including certain species rich mud and mud/sand habitats, or those which have outstanding sessile epifauna and biogenic structureseg 4,5,7,8,12,17,18,19. By contrast, gravel and boulder habitats subject to natural upheaval, with relatively low biodiversity, appear to recover more quickly, presumably accounted for by the adaptation of organisms present to this type of environment. However, in both cases evidence of marked impacts on species abundance and benthic community composition and of delayed recovery extending from several months to many years is strong. 
The nature of bottom-trawling impacts is unlikely to be restricted to quantitative reductions. Changes in species distribution, including relative dominance of species is likely also to be important. Multivariate analyses have identified extent to which community composition has changed as a result of dredging effects eg 3,4,5,7,13,17,. The typical observation from such studies is that patterns of relative species dominance after dredging change markedly. Common effects include severe reductions in upright, higher body-mass epifauna (which might be expected to be most susceptible to immediate physical impact), more general changes in distribution of species depending on habitat and dredging conditions, and, particularly in the short-term, increases in opportunistic predator species (such as crabs), assumed to capitalize on damaged organisms produced by dredging. Certain studies have also shown changes to biomass distribution with reduced numbers of larger biomass organisms17. In most cases such effects occur alongside overall reductions in species variety and individual numbers.
Comparisons of commercially bottom-trawled (including scallop-dredged) sites with sites which have not been exposed to trawling, or which have been exposed to different intensities of trawling, have been carried outeg 16. These studies are sometimes difficult to interpret since non-trawled or differentially trawled areas may not be equivalent. However, certain studies do not suffer significantly in this respect. A study carried out off the coast of Devon is illustrative16. Near Salcombe, there has been  a long-standing ‘Inshore Potting Agreement’ (IPA) in which certain areas are for static gear use only, allowing comparison with adjacent areas subject to bottom-trawling on both a seasonal and regular basis. The study found benthic communities in areas open only to static gears in the year preceding sampling were richer in species and of greater biomass than those impacted by towed fishing gears during the same period. Further, benthic communities at sites trawled over 18 months in the past (but not currently) had significantly lower biomass than  never trawled sites. Analysis of other variables (such as substratum type and water depth) showed only fishing regime could explain differences. A particular finding of this study was that benthic communities at seasonally trawled sites were almost indistinguishable from those at regularly trawled sites. The report authors interpret this to imply that, ‘a six-month cessation of towed-gear is insufficient for the benthic community to recover’ (Blyth et al, 2004, p.).
Scallop dredging has been shown to impact significantly on heterogeneity of habitat with consequent marked reduction in biodiversityeg 3,4,10,12,13,17. More varied, complex environments tend to support greater species richness and abundance. Heterogeneity both at local, small scales and at large scales is important. Several studies have described importance of environments created by biogenic structures for growth, shelter, feeding and development of fauna living close to the seabed, and which provide feed in turn to other organismseg,7,12. However, it has become clear that many soft-sediment habitats also have important topographic structure both below the surface due to action of burrowing organisms and other effects, and by virtue of lower density features creating small-scale structures on the sea floor3,4,. Scallop dredging has been shown to cause marked simplification and homogenisation of habitat structure in both these types of environment. 
The sensitivity of Cardigan Bay to scallop dredging
The sedimentation of Cardigan Bay basically consists of a complex mosaic of mud, sand, gravel, and cobble patches.  Benthic marine life within the Bay lives in or on sediments and is dominated by invertebrate animals such as worms, anemones, molluscs and brittlestars. Areas where the substrate is reasonably stable tend to support a species rich community, supporting a wide range of organisms both within and on the seabed including worms, bi-valves, echinoderms, anemones, hydroids and bryozoans. Many such areas are likely to contain highly biogenically structured sub-surfaces supporting a rich infauna - a type of environment which has been identified in scientific studies as vulnerable to bottom-trawling activity (see above). Relatively little is known in detail about the seabed flora and fauna of Cardigan Bay within these mosaics. However, recent broad scale acoustic discrimination system surveys of Cardigan Bay have provided information for the development of bathymetric maps and for predictive modeling for identifying differing types of marine habitat with particular reference to their sensitivity to different fishing activities. This work is in its early stages by CCW (HABMAP) and is anticipated to highlight the characteristics and specific sensitivity of marine sediments in Cardigan Bay. 
The seabed of Cardigan Bay provides an important habitat for many species (and their larval forms) which contribute to a trophic web that supports not only macro-invertebrates (including crabs, lobsters, spider crabs, bivalves and others), but demersal and other fish. Further, large, diverse and internationally significant seabird populations around the coast, including particularly those located on the Pembrokeshire coast and islands, feed from fish and other organisms in Cardigan Bay. Certain species rely heavily on sand eel populations, for example the puffin, while manx shearwater feed on small shoaling fish such as whitebait, and others such as gannet feed on larger shoaling fish including herring and mackerel. Other seabirds, such as common scoters, utilise food directly from the intertidal seabed such as molluscs, while shags and cormorants exploit small seabed fish such as pipefish. All of these feed species populations are potentially at risk either directly, or indirectly, though scallop dredging activity with implications for seabird population viability. Recently, across the UK there have been a number of very concerning observations of seabird declines (including a recent estimate of 19% decline in Scotland), which have been attributed, at least in part, to reduced availability of food species.

It is becoming increasingly clear also that species rich sandbanks, which are widespread in the Bay, are key foraging areas for bottlenose dolphins20. This has been reinforced by ecent measures that have been added to the management plan of the Moray Firth SAC as underwater sandbanks have been found to play an important role in maintaining sediment balance within the firth and provide important spawning grounds and habitats for a variety of invertebrate and fish species21. Equally, areas around the Sarns in the Pen Llŷn a’r Sarnau SAC have been shown to contain stable species rich sediments directly related to the foraging of bottlenose dolphins22. Damage to such habitats in the Cardigan Bay SAC or the Pen Llŷn a’r Sarnau may be anticipated to not only reduce feed opportunities for the local bottlenose dolphin population, but otherwise disrupt their behaviour with respect to resting and breeding22,23. Grey seals are also protected species within each of the Cardigan Bay SACs, and these, too may be anticipated to be vulnerable to significant effects on fish populations that could arise with substantial harm to seabed habitats24,25.
The local SACs include important designated species other than bottlenose dolphins, and a range of designated habitats that may be anticipated to be vulnerable to scallop dredging damage24,25. The Cardigan Bay SAC, for example, includes protected sub-tidal sandbanks which occur throughout a significant proportion of the site, extending in some places up 8-10 miles offshore. The Pen Llŷn a’r Sarnau site also has several designated protected habitats alongside protected species. It too includes, designated sub-tidal sandbanks as well as intertidal mudflats and sandflats. With respect to these sandbanks the Cardigan Bay SAC management plan states, ‘the sandbanks are important, not just for the range and variation of community types present, but for the important role that they play in the food web and in the wider structural integrity of the surrounding habitats’. Species diversity in these sandbanks is very high – the New Quay sites, for example, being included in a subgroup comprising the most species-rich locations sampled in Wales24. 
Environmental legislation
Legislation bearing on activity in SACs specifically.

The Cardigan Bay and Pen Llŷn a’r Sarnau Special Areas of Conservation are European Marine Protected Sites under the EU Habitats directive and subject to protection of its provisions26. 

The primary requirement under Article 1 of the Directive is that the designated species and habitats for the protected sites should be maintained at ‘favourable conservation status’ (FCS). Article 1 states that,

‘The conservation status of a natural habitat will be taken as favourable, when,

· its natural range and the area it covers within that range is stable or increasing.

· its  specific structure and functions which are necessary for its long-term maintenance exist and are likely to continue to exist for the foreseeable future, and,

· conservation status of typical species is favourable’.26
With reference to detrimental effects to favourable conservation status of activities occurring in, or impinging, on a protected site, Article 6 of the Directive states,

‘Any plan or project not directly connected with or necessary to the management of the site but likely to have a significant impact thereon, either individually or in combination with other plans or projects shall be subject to appropriate assessment of its implications for the site in view of the sites conservation objectives’.26
It is clear from the foregoing discussion of available scientific evidence that scallop dredging either in or adjacent to the Cardigan Bay and Pen Llŷn a’r Sarnau sites is likely to have a significant impact on them in terms of the Directive. Further, scallop dredging should be construed as a ‘project or plan’ in accordance with the judgement of the European Court of Justice in the Waddenzee case27. This found that where an existing fishing activity, with potential to damage conservation status, is licensed on a regular basis ‘with each license entailing a new assessment of the possibility of carrying on that activity and of the site where it may be carried on’ then it falls within the concept of ‘plan’ or ‘project’ within the meaning of Article 6(3). 
It is to be noted that Defra has stated that any doubt that annual licensing of an established fishery could amount to a plan or project was removed by the Waddenzee ECJ judgement, and that, concerning the more general implications of the judgement, ‘it is the view of the Department that the term plan or project in terms of Article6(3) of the Directive generally concerns any activity involving an intervention in the natural environment that is undertaken, authorized or permitted by a competent authority’ (as reported in proceedings of the IEEP/CCW conference,200528). The Countryside Council of Wales, as such a competent authority, have said, ‘..it is our stated policy (CCW Sea Fisheries Policy, 2003) that all new fisheries and changes to fisheries practice or increases in effort which are likely to have a significant effect on site features are treated as plans or projects’ (IEEP/CCW Proceedings, 2005)28.  
In the terms of the CCW policy statement above, there has been very substantial increase in scallop dredging activity in the Cardigan Bay SAC in the last two years, as evidenced by increased MFA reports of scallop landings, by large numbers of shore-based reports of extent of dredging activity, and by satellite reporting of vessel activity. The increases in activity are referred to in committee minutes of the North Western and North Wales Sea Fisheries Committee. While the CCW statement emphasizes a requirement to initiate appropriate assessment where new activities or increased extent of activity occur, this is insufficiently inclusive of those activities that fall within the terms of the Habitats Directive. Ongoing activity, licensed by an authority as described above, requires appropriate assessment where it has likely impact on favourable conservation status of a protected site. There is a clear requirement for an appropriate assessment to be undertaken in relation to licensed scallop dredging currently impacting on the Cardigan Bay SAC. Any related activity with potential to damage favourable conservation status of the Pen Llŷn a’r Sarnau should also be subject to such an assessment. The parties to this consultation response have jointly submitted a complaint to the European Commission in this regard which has been recognized as valid by the Commission and is being progressed.  It is of considerable concern that those authorities with responsibility under the Directive to initiate appropriate assessment have failed to do so in a timely manner, with the likelihood that significant harm has already been caused to the Cardigan Bay SAC in particular.  

In the context of the appropriate assessment the Waddenzee ECJ judgement27 further clarified the requirement for determining whether an activity is likely to have a  detrimental impact on a site. The judgement stated that competent national authorities, ‘are to authorize such an activity only if they have made certain that it will not adversely affect the integrity of that site. That is the case where no reasonable scientific doubt remains as to the absence of such effects’(Final ruling paragraph 4). Any appropriate assessment undertaken must be rigorously conducted and able to be evaluated in scientific terms.
A review of authoritative decisions showed that Secretaries of State have held that very small scale losses or changes in habitat are likely to be understood as a significant effect29. They have concluded that losses of substantially less than 1%, would be an adverse effect on integrity; or at least they could not ascertain there would be no effect on integrity. The value of each and every part of a large site is emphasised in that all parts of large areas  are potentially important because they are dynamic, and different parts are used at differing times for differing reasons. In a planning decision precedent a company had argued that where there was 'sufficiency' of habitat, that this enabled a decision-maker to exercise judgement in considering whether the loss of habitat from a Natura 2000 site would be permissible29. However, this was not accepted by the Inspector who stated that, 

“One of the purposes of classifying SPAs is to protect a sufficient diversity and area of habitat for the conservation of particular bird species. This implies that a Member State may exercise discretion in deciding whether a sufficient area has been classified. But once a SPA has been classified, it is not open to a competent authority to permit the destruction of protected habitat on the grounds that a sufficiency of habitat would remain. Such an approach would negate the Member States original decision to classify the site, and undermine the protective regime” (3/IR 36.189).( Hoskin and Tyldesley (2006,p.50)29.

While reference is to SPAs above the principles apply to Natura 2000 sites in general. The European planning inspectorate decision precedent bears strongly on evaluation of scallop dredging impacts and highlights that even small scale impacts to, for example, sandbank and sandbank communities within an SAC would be construed as breaches of the Directive. 

Other environmental legislation

With respect to the Cardigan Bay and Pen Llŷn a’r Sarnau SACs it should be noted that other legislative statutes also provide relevant protections. A number of habitats and species within the SAC (other than those designated under the Habitats Directive) also have Biodiversity Action Plans associated with them, or are designated as ‘Nationally rare and scarce species’. Further these sites include or partially include associated Sites of Special Scientific Interest (SSSIs). This is also true of habitats and species found elsewhere in Cardigan Bay outwith the SACs and these provisions need to be considered closely in relation to potential adverse effects of scallop dredging activity, whether direct or consequential. 

Scientific research suggests important implications for simplification and homogenization of habitat, and of consequential reduction in biodiversity, of large scale sustained scallop dredging activity. The UK Natural Environment and Rural Communities Act (2006) is pertinent as it creates a general requirement on competent authorities to actively promote biodiversity30. The allowing of activities both within and outside SACs, which may have consequences for biodiversity, may breach this legislation if insufficient attention is given to evaluation and mitigation. The Wales Biodiversity Partnership (WBP) has developed a number of checklists to aid decision-making of public bodies with respect to the Act that should guide action in relation to management of the scallop fishery31.
Article 12 of the Habitats Directive requires the establishment of protection for certain species listed in Annex 14, throughout their natural range in Europe26. Such ‘European Protected Species’, include the bottlenose dolphin and other cetaceans that may frequent Cardigan Bay. The provisions require that there should not be deliberate disturbance of these species or deterioration or destruction of breeding sites or resting places. There are potential implications, particularly with respect to the Cardigan Bay bottlenose population, of effects of widespread commercial level scallop dredging throughout the Bay that may impact on feeding, breeding and resting sites and there should be due consideration of how scallop dredging throughout Cardigan Bay might prejudice relevant activity of European Protected Species43,45.
An ecosystem management approach 
The advocacy of an ecosystem management approach to the scallop fishery in Wales referred to at several points in the proposal is welcomed and strongly supported. It is noted, however, that these references need to reflect a genuine commitment to operating the scallop fishery in a sustainable way, with recognition of the importance of maintenance of the ecosystem as a priority, which should not be relegated below financial gain for some. The fishery, protected species, important habitats and the long-term viability of the Cardigan Bay ecosystem depend on this recognition. Greater account must be taken of the wide range of associated environmental and other costs that occur with scallop dredging. There are likely to be considerable benefits both to the environment and to fisheries of adopting this approach eg11,32,33,34,35
An ecosystem management approach is emphasised in the new Welsh Assembly Government, ‘Wales fisheries strategy’44.
A requirement for an ecosystem management approach is an appropriate information base of species and biotope distribution and of the related sensitivities36. A sustainable management plan will only be coherent if it is based on this kind of information. The now extensive analysis of biotope categories provided by MarLIN is very valuable in this regard. It includes matrices for relating particularly activities, such as scallop dredging, to sensitivity of both species and biotopes36,37. This can guide management action as further more detailed data collection occurs in relation to specific locations throughout Cardigan Bay. The development of HABMAP38 and MESH39 are also valuable resources to enable a genuine eco-management approach. If scallop dredging occurs active work with the industry to monitor and record is likely to be valuable. It is suggested that an ecosystem approach also implies a long view. Getting stakeholders together to identify, for example, what they want the Cardigan Bay marine environment to be like in, say, 25 years would be valuable32.
Socio-economic considerations
As implied above full cost-benefit appraisal of the impact of a fishery requires a broader perspective than summing of financial values of, for example, scallop landings. With respect to scalloping, in particular, evaluations need to embrace consideration of costs and benefits associated with alternative approaches that might be supported (eg diving, farm and so on). Further, impacts and opportunity costs in relation to other forms of fishing need to be considered. These may include in Cardigan Bay the value of static gear fisheries. Anecdotal reports suggest harm has been caused by scallop dredging to spider crab fishery and other crab fishery. Further, recovery of vulnerable demersal fishing stocks (eg skate) may be prejudiced by ongoing harm to the seabed.
The broader benefits of the viability and vibrancy of the ecosystem also need to be taken into account and the particular value of a fishery put into context. Were the ecosystem of Cardigan Bay to be substantially damaged it may prejudice the now significant ecotourism industry of the area. Along Cardigan Bay, many hundreds (if not several thousand businesses) depend on tourism. These include hotels, B&Bs, restaurants, visitor attractions as well as numerous diversified farming businesses which accommodate and entertain visitors. The marginal value of those visitors who come specifically to the west coast of Wales to appreciate the quality of the coastal environment and the wildlife associated with it, to these businesses is likely to be significant and may determine the viability of many. Spend on visits to Mid-Wales in 2007, for example, is reported as approximately £200 million pounds40. Further, increasingly there are opportunities for employment in environment-related activities, whether public or private sector. 

Specific consultation questions
Re Spatial restrictions (Section 12)
Question a) Do you agree that the closures proposed should be introduced within the scallop order?

There should be a clear presumption against any scallop dredging activity within Cardigan Bay SAC or the Pen Llŷn a’r Sarnau SAC. In the light of available scientific evidence indicating likelihood of impact on favourable conservation status, any such activity should be immediately suspended, and only continued after an appropriate assessment is undertaken. The proposed closure of the two SACs to scallop dredging activity is legally required and strongly supported.

Other known sensitive areas should also be closed pending full and robust scientific assessment. 

The proposal of a 1nm limit around the coast of Wales has no obvious environmental rationale. Since scallop dredging activity occurs extensively throughout the Bay, including up to and beyond the 12 mile limit, and is likely to exert damaging environmental effects throughout this area wherever it occurs, the limit should optimally be extended to 12nm pending full environmental sensitivity analysis. While valuable biotopes occur extensively throughout the Bay, it can be argued that these occur to a greater extent as the coast is approached, and on these grounds a minimum limit of 6nm from the coast would create a valuable (though less than optimal)level of protection pending sensitivity analyses. The proposal makes no reference to the current restriction in place in season off of Aberystwyth out to 6nm which should, at minimum, remain consistent with this. 

If scallop dredging occurs the requirement that only boats of less than 10 metres are allowed to dredge is likely to be of value and to reduce the more severe impact of larger vessels. However, dredging by boats of less than 10m within 3nm (as proposed) is likely to create unacceptable environmental damage and is inconsistent with suitably precautionary spatial limits as described above. 

Restrictions on numbers of dredges representing slight reductions compared to current regulations are intended to reduce fishing effort and impact (WAG Fisheries Policy section advice). If scallop dredging occurs, this would be useful but it is not clear that minor reductions in number of dredges would have marked effect. Practice of scallop dredgers is to repeatedly go over an area until scallops are maximally extracted. Reduced dredge number may simply extend the time over which dredging activity takes place. The particular proposal for allowing larger numbers of dredges (eg 7 per side) beyond 3nm for larger vessels does not have an obvious environmental rationale. It appears to simply allow for more extensive dredging damage further from the coast. If scallop dredging occurs in an area, to the extent that reductions in dredge numbers reduce effort they are supported but are not anticipated, in themselves, to meaningfully address concerns about environmental impacts.
Question b) Do you agree that the closures meet the optimum arrangements for protecting the known locations where key features exist whilst allowing controlled scallop dredging to take place. If not, what would you believe to be an optimum and why?

Closures of SACs to scallop dredging activity would prevent damage to both European designated species and habitats within them, as well as to SSSIs located within them and other key species types (eg ‘Nationally rare and scarce species’, and habitats and species with Biodiversity Action Plans). However, limitation of restriction other than this to 1nm would fail to prevent damage to species and habitats throughout the Bay including to those with other protected designations or requiring active support in relation to conservation status. As discussed in the previous section limits off the coast should be extended optimally to 12nm (or at minimum 6nm) pending full environmental sensitivity analyses. 

Operation of large vessels with up to seven dredges each side would apparently create close to equivalent damage to that already occurring. The areas covered by commercial dredgers are extensive. A reasonable minimum estimate for a typical dredge operating in the Bay for a day is of dredging an area of 10 acres, and most likely considerably more. Boats operate on a sustained basis and can dredge regularly in excess of 12 hours a day. With even several boats operating very large areas of seabed are impacted on. Minor dredge number restrictions, in themselves, fail to acknowledge the scale and degree of impact involved, and are likely to create minimal benefit. 

The question posed assumes an ongoing need to ‘allow controlled scallop dredging to take place’. However, the requirement for this is not self-evident or accepted.  The environmental costs, potential impacts on other key local economies, impacts on other types of fishing in the Bay, and potential for development of alternative means of harvesting scallops argue for review of the idea that scallop dredging represents a net benefit or should continue. 

Question c) What benefits or costs do you think these proposals will bring?
Closure of the SACs would bring the benefit of protection of designated and other species and habitats within them. Creation of a 1nm limit may have some very limited benefit in the same terms but would fail to prevent continued damage beyond this. Establishment of a 12nm limit, or less optimally, a 6nm limit, would have significantly increased environmental benefits and enhance the future viability of Cardigan Bay. Closure of key areas now should further enable scallop beds to regenerate and distribute spat that will resettle in other offshore areas of the Bay34,35.

It is not obvious that the dredge number restrictions proposed under any option would create significant benefits on their own. Dredge number restrictions are supported to the extent they reduce effort, but need to be considered along with more extensive spatial limits than are proposed. 

The benefits of restricting scallop dredging in the Bay are more extensive than environmental and local tourism effects alone (though these are each substantial), and are succinctly expressed in the terms of the opening statement of the 1992 Convention on Biological Diversity,
‘the intrinsic value of biological diversity and of the ecological, genetic, social, economic, scientific, educational, cultural, recreational and aesthetic values of biological diversity and its components’

There are all these benefits, both locally and on a broader scale, for protection of the Cardigan Bay environment. They outweigh short term and limited financial gain accruing to a small number, over a short period.
The suggestion (point 12) that collaborative working with the industry as part of ongoing scientific study is, in principle, to be welcomed. However, collaboration ought to extend to work with relevant non-governmental organisations, as well as statutory bodies. Further, the continuation of activity with unknown degrees of damage while such research is mulled over is unacceptable. Current scientific evidence concerning scallop dredging impacts is substantial, and there is increasing (though still limited) understanding of environmental sensitivities. Scallop dredging, given the degree of potential damage it can cause, should be suspended, until such time as an evidence-based management plan can be put in place.
Re Vessel restrictions

Question d) Do you agree that the restrictions, which will limit effort from larger scallop vessels and achieve parity with the restrictions placed on beam trawling in 0-12nm should be introduced.
If scallop dredging continues the proposal to limit maximum vessel power to 300 hp (221kW) is supported. WAG Fisheries Policy section advises that this measure is anticipated to cause reduction by 70% of current scallop dredging activity in the Bay. This evaluation is supported by expert members of parties to this response. 

Reduction in vessel power needs to be allied to appropriate spatial restriction pending full sensitivity analyses, and to restrictive permitting. The potential for influx of large numbers of smaller vessels and into sensitive areas would negate benefits. 
Question e) If you do not agree, what would you consider an effective limit to be and why?
Not applicable

Question f) What benefits or costs do you think these proposals will bring?

The proposal should bring the substantial benefit of significantly reducing harmful effects on the seabed of scallop dredging activity by large and powerful vessels. 
Benefits will include protection of local fisheries for genuine local fishermen and wildlife for others to enjoy, or earn their living from in other ways.
Re Technical and gear restrictions

Question g) Do you agree with the gear restrictions proposed?
The gear restrictions proposed are clearly designed to bear on harvesting of scallops but do not appear to have a specific broader environmental rationale. Reduction in number of teeth on dredges and increase in size of belly rings can be anticipated to increase selectivity of dredges with respect to capture and damage of scallops. 

The method of dredging is, however, very harsh and creates considerable bycatch death and damage. It is unfortunate that so little research has been undertaken or applied to determine ways of mitigating environmental damage through improved design. Research undertaken on the ‘hydrodredge’ (involving use of water jets to dislodge scallops) in the Isle of Man has recently concluded that the particular design evaluated does have reduced environmental impact, but that it has low efficiency41. The hydrodredge had been shown to be effective for harvesting scallop species in North American waters that are found less deeply embedded than Pecten maximus. This is not the end of the story and further developmental work concerning hydrodredge technology may prove fruitful. Unfortunately, the broader Ecodredge project42 appears not to have produced useful recommendations to date concerning dredge design. If scallop dredging is to continue in the UK there is an urgent need for collaborative work of fishing authorities and industry around the UK to determine the mechanisms of damage of dredges on other species and the benthos, with a view to developing improved designs. In the absence of a commitment to developing designs with significantly reduced impact, emphasis must be placed on alternative methods of harvesting scallops.

All commercial vessels are required by MCA regulations to carry suitable anchors and therefore these should be deployed. Dredges should not be used as anchors.
Question h) If you do not agree, what do you believe the maximum gear settings to be and why?
Movement to toothless, lighter dredges using variants of hydrodredge technology may represent avenues for future change in gear specifications, but this depends on appropriate evaluation research. 

Question i) What benefits do you think these proposals will bring?
There is a requirement for specific evaluation of the gear changes proposed. There may be some improvement in selectivity and reduced damage to ‘below-size’ scallops, but no obvious environmental benefit beyond this.

Re Effort restrictions

Question j) Which (of the proposed effort restrictions) do you consider to be the most effective method of reducing effort?
If scallop dredging continues, of the options proposed, a reduced scalloping season is the preferred option. It should only occur alongside appropriate spatial limits. Reduced scalloping season may create some advantage to recovery of benthic organisms. However, recovery of benthic organisms, particularly in the most vulnerable environments, may extend to years rather than months, with full recovery to pre-dredging conditions taking potentially many years. Allowance of scallop dredging needs to be tied to relevant environmental sensitivity analyses.

Requirements to complete logbooks available for inspection denoting scallop landing information and days at sea is supported. There should be a requirement to record by-catch information. This might inform strategies to progressively reduce by-catch.
It is suggested that an at sea reporting system could be developed tied in with vessel tracking movement software, and that technical enablement of vessels and proficiency of skippers would support this.
Question k) Do you agree with the proposed level of effort reduction and, if not what do you believe would be the optimum level of effort reduction?
There should be a presumption against scallop dredging pending sensitivity analyses. If scallop dredging occurs available evidence scientific evidence implies significant reduction of current levels is essential. Evaluation of activity levels that may be sustainable depends on an adequate information base and full evaluation of impacts. This has not so far occurred.

Re Retained Fisheries Management from Scallop Fishing (Wales) Order 2005

Question l) Do you agree with the continuation of these management measures?
There is support for general continuation of the management measures in the Order not mentioned in the consultation proposal, for example, those provisions relating to monitoring and enforcement. French dredges should be banned. There is an essential requirement for effective enforcement of provisions. These measures remain limited, however, and continue to emphasise a traditional approach to fisheries management rather than an ecosystem management approach.  

Question m) Do you believe that any of these measures should be altered or revoked? If so, how best could these measures be altered and why?
The specifications on minimum gear requirements appear not to be informed by any environmental considerations beyond those bearing on impacts on the target species. These specifications are in urgent need of updating on the basis of research into least damaging environmental design.
A declaration by the skipper of the vessel should state what gear is being used, and has on board prior to fishing. Permits should be revoked if this is found to be false.
Re enforcement

Question n) What do you see are the key areas for enhanced enforcement activity?
If every vessel within the fishery is equipped with tracking technology and an electronic logging system linked to fisheries, which is adequately monitored, then it should be much easier to police, and ensure boundaries are adhered to.

Re Proposals for the future management of the scallop fishery

Question o) Comments on the approach proposed
There is a pressing need for more detailed data collection and monitoring of impacts of scallop dredging to inform fishery management. This will critically depend on survey of both physical substrate and biotope distribution such that sensitivity to scallop dredging impact can be evaluated. The proposal to commission further research and to undertake evaluate new practices is supported. Such research should seek advice not only from industry and research bodies but also from relevant environmental NGOs. 
Re Vessel tracking

Question p) Comments on the approach proposed
Development and application of effective systems of vessel tracking are strongly supported and essential both for management and maintenance of credibility. If attractive areas are put ‘off limits’ then it will be particularly important to ensure compliance with restrictions through such monitoring. 

Re Permits

Question q) Comments on the approach proposed
Restrictive permitting is essential and is urgently required. The unrestricted distribution of licenses to all applicant vessels is perceived to have contributed significantly to unregulated growth of scallop dredging in the Bay and likely increased extent of damage. If scallop dredging continues there need to be low but flexible maxima of number of permits offered consistent with evidence of environmental sensitivity in the Bay and sustainable levels of operation. 
If scallop dredging continues in the Bay, it is suggested that WAG should prioritise remaining Welsh vessels that can show they have fished the area for at least the last five years. It is suggested that these vessels could be utilized in suitable monitoring trials on selected grounds identified by CCW under the HABMAP scheme.

Re Further gear restrictions

Question r) Comments on the approach proposed
There has been failure of the scalloping industry to take steps to investigate dredging methods with least environmental impact. Given local resource constraints, but high levels of scallop activity around the UK, a collaborative approach between national authorities in the UK, including WAG, industry and others to design and evaluate alternatives is required. However, there should not be exclusive focus on dredging methods of harvesting. Increased research is required into alternative methods (including for example diving-based or farm) of scallop harvesting. Any research should be predicated on an ecosystem management approach.
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