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1. Background to this report

There have been concerns about the impacts of bottom fishing practises
using mobile or towed gear, especially scallop dredging, on the biodiversity of
hard reef habitats in Lyme Bay (Figure 1) since the late 1980s (e.g. Lart et al.
1993.). Detailed mapping of the distribution of reefal substrates within the bay,
derived from acoustic surveys, was first produced in 1984 by the marine
survey company Gardline (Stanford pers comm.), and ground-truthed by
Devon Wildlife Trust (DWT) in 2003 and 2005. Similarly, surveys to determine
the highest priority areas for possible protection were carried out in the early
1990s (Munro 1992, Edwards 1993, cited in Stanford et al. in review) A base-
line survey of benthic biodiversity within the bay was conducted in 2005, using
grab samples on soft substrates, and drop-video sampling on hard substrates
(Stanford pers comm.). In response to concerns about the impacts of
dredging activities, in 2001 local scallop fishermen entered into a voluntary
agreement to cease dredging in two areas identified as high value reefal
habitat (Figure 1). Since that time, DWT has been monitoring the status of
reefal biota in these areas, and in adjacent areas open to dredging by
repeated diver-based and drop-video surveys (Stanford et al., in review).

An iconic species occurring on these reefs is the Pink Sea Fan Eunicella
verrucosa (Order Gorgonacea). In 1992 this species was listed in Schedule 5
of the Wildlife and Countryside Act 1981, making it an offence to intentionally
(my emphasis) kill, injure, take, possess, or sell this animal (my paraphrasing,
from JNCC 2006). It should be emphasised that the Lyme Bay reefs are
considered of high conservation value not just because of the presence of this
species; however its protected status provided the legal basis for efforts to
close the reefs to any towed bottom fishing gear.

In 2005 it was reported to DWT that dredging had occurred within the
voluntary closed areas. DWT investigated, and sought advice from English
Nature (EN) and the Department of Environment, Food and Rural Affairs
(DEFRA) on more robust protection for reefal biota in Lyme Bay. Independent
advice was sought, (Kaiser 2006) and on the basis of that advice and other
information, EN sought to exclude towed gear bottom fishing from a much
larger area of Lyme Bay (Figure 1, EN 2006), consistent with application of
the precautionary principle for ecosystem-based management as proposed by
DEFRA (2002).

Inshore scalloping effort is currently described as high, in the context of recent
years. This is due to the combination of high fuel prices, making it less
attractive for fishermen to work trawling grounds futher offshore, relatively
good prices at market, and high local availability due to a large recruitment a
few years ago (Dave Palmer, CEFAS, pers comm.).

The South-West Inshore Scallopers Association (SWISA) is concerned at the
economic impact of a closure of this size to its members. It has suggested two
small further areas of voluntary closure (Figure 1) with the suggestion that all
four voluntary closures could be made statutory (SWISA press release
23/7/06). SWISA tasked the Marine Institute at the University of Plymouth to
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provide a scoping report setting out the current state of knowledge,
information needs to support decision making, and options for a balanced
resolution.

2. Method

This report is based on published and available grey literature relevant to the
issue and to the region; maps and raw data freely provided by the
stakeholders concerned; the personal and published experience of
ecosystem-based marine resource management in the UK (Jones and
Burgess 2005), Europe and around the world (e.g. Stevens 2002, Sobel and
Dahlgren 2004)

The approach taken is to:

- Briefly summarise the history and scope of the issue,
Provide a synthesis of stakeholder objectives for additional work to support
the management of Lyme Bay,
Define the strategic and information needs to support these objectives,
and
Suggest options to meet those needs.

3. Scope of the issue

As discussed earlier, the issue is wider than the perceived conflict between
Pink Sea Fan conservation and scallop dredging; these are the legal
symptoms of the wider issue of the need for spatial management planning for
the future use of the marine resources of the area. In order to address this we
must first define the spatial extent of the planning area, and the conceptual
breadth of the issue.

3.1. Spatial scale of management planning

Reviews of effects of fishing (Kaiser 2003) and of successful marine resource
management practises (Leslie 2005) emphasise the need for decisions
relating to closed areas or limitations on activity to be taken in the context of
the scale of both the activity and the biological and physical processes
relevant to the marine biodiversity. For that reason, decisions relating to any
closures should be taken with reference to the significance of the proposed
closed areas in terms of patterns of scallop distribution, patterns of fishing
effort, adjacent distribution of reefal habitat, and adjacent distribution of Pink
Sea Fan and other at-risk taxa. Bearing these factors in mind, it is clear that
this spatial management issue should encompass Lyme Bay, as defined by a
closing line drawn from Start Point to Portland Bill (Figure 1).

3.2. Conceptual scale of management planning

In essence, the issue asks the question: is it possible for scallop dredging and
maintenance of existing hard reef habitat quality to co-exist in Lyme Bay? To
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answer this it is clear that the planning process must encompass not just the
key elements of distribution of resources and activities, but must also
encompass the economics of resource use. Methods able to integrate these
disparate information types so that the implications of planning decisions are
clear will also be required. Current international best practise in marine
resource planning also emphasises the importance of ecosystem-scale, as
distinct from fishery or sectoral, planning processes (e.g. Leslie 2005).

4. Objectives of a wider study

Subsequent to the initial meeting to discuss the issue, key stakeholders were
asked what information should be encompassed by any further study, and
what the most pressing information needs were. Their responses to the
information needed are paraphrased in the following table:

Table 1: Expressed Stakeholder objectives for furth  er work

Body Respondent Summary of information needs

EN Chris Davis - Finer scale mapping of high value habitat
(possibly).
Spatial and economic analysis of scalloping
activities.

Spatial and economic analysis of other reef-
based activities, leading to assessment of the
economic value of reefal habitat.
DEFRA Phil Morris . Thorough mapping of biodiversity of reefal
habitat.
Historic distribution of fishing (scalloping)
effort.
Possibility for zonal solution.
CEFAS Dave Palmer - Distribution of scallop stock related to
different habitats.
Distribution of fishing (scalloping) effort.
DWT Richard Stanford Much information on habitat distribution and
impacts already exists. Possible additional
information needs are:
- Finer scale habitat and sensitive species

mapping.

Mapping of scallop resource and fishing

effort.

Mapping of other uses of hard substrates in

Lyme Bay
SFA Mark Gray - Identification of areas of high conservation
interest.
Mapping vulnerability of these using
sensitivity data.
Mapping of scallop beds by density.
Mapping fishing (scalloping) effort by
intensity and profitability (catch/effort).

- Spatial overlay for management planning.
SWISA | Jim Portus, Nick Prust | - Mapping of scalloping activities
- Mapping of scallop distribution

Economic analysis of proposed closure
Possibility of a zonal solution
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Areas of agreement and other issues

It is apparent that there are many areas of agreement in the stakeholder
views on information needs. Common to most was the view that fine scale
mapping of the habitats considered as high value for conservation should be
combined with information about the distribution and intensity of scalloping
effort, and of the target resource.

There is also broad agreement that mapped biological distributions and effort
information should be brought together in a spatial management framework.
This would require an interdisciplinary approach combining resource
economics with spatial analysis.

Both EN and DWT make the point that there is already a great deal of
information on the distribution of reefal habitat and sensitive biota within the
bay. The information base is orders of magnitude better than many locations
within the UK. Whilst some of this information may need to be updated or
supplemented with targeted surveys to improve the spatial resolution, they
have concerns that calling for additional work is a means for further
postponing decisions for which sufficient information exists (Stanford, pers
comm.)

5. Information needs for Spatial Management

Kinds of information and analytical approach

It is not the role of this report to assemble and critically analyse every piece of
data relating to marine biodiversity and scallop dredging in Lyme Bay; this has
been the subject of several previous studies. This report rather tries to look
forward, in considering the types of data needed for spatial management
planning, and then to assess whether or not these already exist at the
appropriate scale and scope.

Starting from the premise of a spatial management exercise covering the
extent of Lyme Bay, current international practise, previous experience, and
the preceding discussion of stakeholder views suggests the following data
types are required:

Mapping of the distribution of substrate types at the proposed scale of
management

Mapping of the distribution of biological assemblages at the proposed
scale of management

Change in both of these over time (as a result of fishing activity)

Mapping of the distribution of fishing (especially, but not limited to,
scalloping) effort and relative intensity
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Mapping of the distribution of the fished resource

Mapping of other site attached uses potentially affected (negatively or
positively) by any decisions relating to closures

Economic modelling of the relative value of parts of the bay to
scalloping and other sectors

With this information as a minimum, the Marine Institute advocates a
transparent, quantitative process whereby the relative costs (in terms of
losses to scalloping or other sectors) and benefits (in terms of proportion of
high value habitat conserved or endangered species distribution protected) of
a range of proposed management measures can be compared. Several tools
are available for this type of analysis, including the Marxan suite of software,
developed expressly for this purpose and in use in many parts of the world
(e.g. Fernandes et al. 2005, Leslie et al. 2003). These tools function to
“optimise” reserve selection by mathematically evaluating a very large number
of possible scenarios to determine the “best” solution, expressed as maximum
reservation benefit (most high value habitat encompassed) for minimum
impact (least disruption to fishing activities), but subject to any necessary
constraints (e.g. waters that must remain open for access to safe haven,
single large versus many small protected areas).

5.1. Status of Current Information

Devon Wildlife Trust has assembled extensive data sets covering the
substrate of Lyme Bay, based on acoustic surveys carried out in 1984, and
ground-truthed in key locations with more sophisticated equipment in 2003
and 2005 (Figure 2, Stanford pers comm.)

Devon Wildlife Trust has collected information on the biodiversity of Lyme
Bay, and especially the reef structures, since the early 1990s (Figure 3). Initial
data collection was opportunistic, but in the late 1990s a structured set of
surveys aimed at quantifying the impact of scallop dredging using a
before/after approach was undertaken. Commencing in 2001, the DWT and
EN monitor abundance of 5 key macrobenthic species within and adjacent to
the Voluntary Closure Areas (Stanford et al. in review). In 2005 a survey
using grab samples and drop video was undertaken to map and classify Lyme
Bay benthic habitats according to the INCC scheme (Connor et al. 2004)

Additional biological data is available through Marine Nature Conservation
Review sources (mostly intertidal or nearshore) and the Seasearch program
(Figure 3).

Distribution data for Pink Sea Fan is available through MarLin (Figure 4), but
is at a very coarse spatial scale relative to this spatial management planning
process. Nonetheless, it does provide the national context for Pink Sea Fan
conservation (Hiscock et al. 2005). Similarly, the broadscale distribution of
other identified important macrobenthic species is available from MarLin.
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EN is in the process of assessing tenders for marine habitat mapping to
support the declaration of offshore Special Areas for Conservation (SACs)
(Davis pers comm.). This mapping would follow the JNCC habitat
classification model (Connor et al. 2004), and Lyme Bay would be part of the
areas to be surveyed. The target resolution of the mapping is not specified at
this stage. Any future habitat mapping within Lyme Bay, and especially the
hard reef areas under discussion here, would have to be designed so as to
add value to the offshore SAC mapping projects, rather than duplicating or
pre-empting them. There is great potential here to dovetail in with these
projects to provide, for example, additional ground-truthing of acoustically-
derived habitat maps.

5.2. Assumptions and extrapolations needing testing

Relationship between reefs and scallop settlement: In other settings, hard
substrates and associated macrobenthic life-forms have been shown to offer
higher survival rates for spat than mobile substrates. (e.g. Placopecten
magellanicus, Packer et al. 1999). The evidence for this relationship, and the
degree to which hard substrate biota enhance scallop recruitment (if at all) in
Pecten maximus is complex, and at present equivocal (Dave Palmer CEFAS,
pers comm.), in part because of a lack of studies at the requisite scale. There
is evidence from the UK that closed areas have a positive effect on scallop
populations both within the closure and on adjacent fished grounds, indicating
some export from the closed area (Beukers-Stewart et al. 2005). However,
processes driving scallop recruitment and distribution are complex, and this
would need to be investigated locally.

Long term structural damage to reefs from scalloping / trawling: Former
mudstone reefal habitats off Exmouth are reportedly no longer there (chris
Davis, EN, pers comm.) This would need to be quantitatively established,
including whether this is due to structural damage from scallop dredging /
trawling or from burial by shifting substrates, or some combination of the two.

Correlation between habitat maps derived from acoustic data and distributions
from video / grab samples: Abiotic factors such as sediment/substrate type
distributions are frequently used as surrogates for biological distributions.
Whilst the relationship seems intuitively obvious, abiotic factors are not always
good predictors from the point of view of reserve design (e.g. Stevens and
Connolly 2005) The relationship between habitat maps derived from substrate
data and a) observed and b) inferred PSF and reefal fauna distributions would
therefore need to be tested.

Survey design to ensure that the scale of information matches the resolution
of desired mapping, and to allow detection of effects: Extrapolation of
observed distributions for construction of habitat/biotope maps can only be
validly carried out if certain conditions are met (Stevens 2005). Similarly,
detection of the effects of a disturbance, or cessation of a disturbance, is
heavily dependent on the spatial scale and sample size (Kaiser 2003).
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5.3.

Derived requirements for further information

Update and refine mapping of high conservation value reefal habitats,
especially in those areas possibly recently fished.

Resurveys for comparison with historical information to document
changes in substrate and biological distributions over time.

Distribution of fishing effort classified by intensity

Distribution of scallops within Lyme Bay, and relative to substrate
types.

Economics (catch/effort) of scallop fishing, relative to other mobile gear
methods

Economic modelling of other reef-based activities

5.4. Caveat on information as an alternative to dec  isions

EN and DWT make the point that decisions on the proper management of the
biological resources of Lyme Bay should not be delayed whilst we acquire
ever more detailed data. That is not the intent of recommending additional
information in this case. What is advocated here is an open process to
determining what information is required, and how it should be applied.
Contemporary approaches to resource management emphasise the adaptive
management model, advocating managing now, whilst simultaneously
collecting the information to refine, revise or improve management in the

future.
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6. Taking a strategic view

6.1. The need for an agreed long-term vision for Ly = me Bay

Marine spatial planning has a history of running aground on the rocks of
competing short-term interests. This can be overcome by first reaching
agreement on a shared long-term goal (e.g. GBRMPA 1994), for instance by
asking the question: What do we want Lyme Bay to look like in 25 years?
Usually, stakeholders and sectoral interests find, somewhat to their surprise,
that they want similar things: viz: a healthy, diverse, productive marine
ecosystem, however that may be defined. In the current discussion, “healthy”
might be defined as:

Maintenance of high reefal and subsubstrate biodiversity

Maintenance of productive scalloping and trawling grounds

Sustainable local fishing and marine eco-tourism economies

- etc...

...but setting, agreeing on, and working towards such a goal needs to
encompass the whole range of users of an area, and is ultimately a matter for
local, regional and even national stakeholders and interests.

6.2. The need for a transparent process to get ther e

Inevitably, it's more complex than that. Defining and agreeing on a long-term
vision for the marine environment of Lyme Bay and its future use is the first
step in the process for achieving that vision. International (Leslie 2005) and
UK experience (e.g. Jones and Burgess 2005) strongly suggests that
partnership-based approaches integrating biological with socio-economic
information have the greatest chance of success (Lundquist and Granek
2005). The parties to the partnership need confidence that the processes of
information gathering, analysis and decision-making are robust and objective.
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7. Options for further work

This section sets out a suite of available options for consideration by managers and fishers alike. In each case, the information
needs are set out, and a qualitative estimate of the likelihood of achieving the derived objectives is provided.

Table 2: Options for further work

Option Description Elements / Information Needs Timescale Likely outcomes

Option 1 | Do nothing none immediate Continuing political and
economic rancour
unknown economic
consequences
high likelihood of illegal
fishing if enlarged closure
imposed.

Option 2 | Spatial overlay of No new collection of biological or substrate 2-3 Cost-benefit analysis of
mapped priority data collection. months proposed closures
habitat for Collation of fisher effort and distribution data. Coarse-scale optimisation
conservation and Coarse-scale optimisation analysis of possible closure
fishing effort. scenarios

Option 3 | Interdisciplinary Stratified ground-truthed video sampling to 6-—-12 Fine-scale optimisation
approach combining improve resolution of substrate and months analysis of a range of

refined spatial scale
mapping and
optimisation with
economic data

macrobenthic distribution mapping,
especially relating to fished versus unfished
areas (below);

Collation and verification of fisher catch/effort
and distribution data;

Distribution of scallop resources and

closure scenarios

Initial evaluation of scallop
stock distribution and larval
habitat — as basis for future
recruitment study.
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structures suitable for spat settlement
Distribution and economic evaluation of other
reefal habitat — linked activities

Option 4 | Fine-scale habitat As for option 3 but incorporating seasonal and 2 —3years | As for option 3 but able to
and scallop annual variation take into account empirical
distributions mapping data on seasonal and
over Lyme Bay annual variation in fishing
including intensity and scallop
annual/seasonal supply.
variation Assessment of significance

of hard substrates to
recruitment into scallop
stocks in Lyme Bay, and
implications for long-term
management of the fishery

Option 5 | Comprehensive New and independent surveys encompassing: 3 —5years | As foroption 4 but all
physical, biological - Marine habitat/biotope mapping at scales based on new and
and socioeconomic required for management independently sourced
inventory of marine - Scallop stock assessments, trends and data.
resources of Lyme recruitment studies
Bay - Economic modelling of the sustainability

and contribution of fishing and other
marine resource-based sectors

Scoping Study: Options for spatial management of scallop dredging impacts in Lyme Bay.
Marine Institute, University of Plymouth, 17 July 2006 Page 10



8. A suggested approach

Table 2 (above) outlines a range of options for future work towards a balanced
resolution of current issues in Lyme Bay. Plainly, this is not the whole set of
possible responses or approaches, but points on a continuum. Nor are the
options mutually exclusive.

It is suggested that option 1 is not viable. Equally, option 5 is more than likely
unrealistic in terms of timing and resources available. Option 2 is regarded as
the minimum approach, and could be undertaken as a preparatory work for
the more robust and objective options 3 and/or 4, dependent on available
resources.

In deciding on which of these or other proposed options to adopt, the following
approach is recommended. It combines information and analytical objectives
with a long-term strategic view, and independent oversight.

Objectives

Physical, biological and economic information of sufficient quality, and at an
appropriate scale, to permit quantitative assessment of the costs / benefits /
impacts of proposed closures in Lyme Bay.

The use of optimisation tools to evaluate options (including closures) for
sustainable management of marine resources in Lyme Bay.

Investigation of the significance of hard substrates and associated biota in
enhancing spat settlement in Lyme Bay, as well as their wider ecosystem role
as nursery habitat, food resources, refuges, etc.

Strategy

Stakeholder and sectoral agreement on long-term vision for marine resource
use in Lyme Bay.

Stakeholder and sectoral commitment to a transparent, consultative process
to achieve that vision.

Transparency

Oversight of survey and analytical design and interpretation of component
studies via an independent scientific steering committee.
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Figure 1. Lyme Bay showing existing and proposed closures, and suggested study
area boundary. Closure boundaries are approximate, based on data supplied by

SWISA and DWT/EN.
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Figure 2: Broad substrate categories in Lyme Bay. Figure courtesy DWT.
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Figure 3: Existing survey data sets for Lyme Bay (not a necessarily a comprehensive
record). Figure Courtesy DWT.
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Figure 4: UK and Ireland Distribution
of Pink Sea Fan Eunicella verrucosa
Source: MarLin 2006
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