1.

1.1 The North Western & North Wales Sea Fisheries Committee
(NWNWSFC) is grantee of Several Fishery under the Menai Strait Oyster
and Mussel Fishery Order 1962, as amended in 1964. This Order gives the
Committee powers to lease Several Fishery layings, giving the resulting
leaseholders the exclusive right to cultivate oysters or mussels.
Additionally, portions of the areas not leased to individual shellfish farmers
are operated as a Regulated Fishery for which the public can obtain a
licence from the Committee to take shellfish. In practice, mussels are the
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Background

only species of shellfish either fished for or cultivated.

below 100 tonnes per annum.

South Wales.

present operators for a further period of 7 years.

the mussels are harvested for final sale.
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Although the Order was established in the 1960s, it took many years
for the potential of the fishery to be realised. The area is extremely
productive, and by 1996 output from the cultivated fishery had risen to
some 9,500 tonnes of mussels, accounting for some 75% of the total UK
production. Output from the Regulated Fishery is very low, typically well

Within the Order area there are 6 leased areas (Annex 1), operated by 4
local companies. Leases are issued for a period of 7 years in order to give
the companies security of tenure and to allow for proper business
planning. Mussel cultivation is carried out using large, modern dredgers.
Most seed mussels are brought to the Menai Strait in these vessels, with
the majority being taken from Morecambe Bay, Caernarfon Bay or from

The leases are due for renewal at the end of March 2009, and it is the
intention of the Sea Fisheries Committee to re-issue the leases to the

In the Several Fishery, seed is relayed initially on ground that dries out
each tide. This exposure to the air “hardens” the spat, causing the shell to
thicken. This is important as when the mussels are moved again, in
approximately twelve months, to sublittoral ground they have some
resistance to predation particularly from green crabs (Carcinus maenas).
After ongrowing for one to two years, depending on market requirements,
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2.2

The licensed area of the Ballast Bank Regulated Fishery lies to the east
of Port Penrhyn (Annex A), and there are currently 9 licences issued for the
fishery, valid from September to April inclusive. Effort is low, however, due
to the condition of the mussels, most of which are of poor marketable
quality.

This document assesses the implications of renewing the 7-year leases
for the Menai Strait and Conwy Bay SAC and the Traeth Lafan SPA, in
compliance with the requirements of Regulation 48 of the Conservation
(Natural Habitats &c.) Regulations 1994.

Management Regime

The Menai Strait Oyster and Mussel Fishery Order 1962 is a Statutory
Instrument created under the Sea Fisheries (Shellfish) Act 1967 (as
amended). The main effect of the Order is to sever the public right of
fishery for the prescribed species, and to enable the creation of leased
areas for shellfish cultivation. The NWNWSFC does not apply its Byelaws
to the leased areas: for instance no authorisation from the Committee is
required for the use of dredges or the relocation of undersized mussels
within the layings. However, the leases contain conditions under which the
lessees must operate, and there is a Code of Good Practice under which the
lessees operate to eliminate as far as possible the introduction of alien
species into the SAC.

Mussel fishing in the Ballast Bank Regulated Fishery remains subject
to Byelaw. The following Byelaws apply to this fishery:

(a) Byelaw 12, Restrictions on fishing for cockles and mussels, which
restricts the method of fishing to hand gathering, unless otherwise
authorised, and makes it an offence to damage a mussel bed.

(b) Byelaw 13A, Cockles & mussels, management of the fishery, which
allows the partial or total closure of a shellfish bed for fishery
management purposes, and can include the management of a fishery
for reasons of nature conservation.

(c) Byelaw 15, Mussels, minimum size, which sets the minimum landing
size for mussels at 45mm shell length unless otherwise authorised

(d) Byelaw 16, Shell fishery, temporary closure, which allows the closure
of all or part of a shellfishery that is depleted or contains mainly
undersized shellfish.

(e) Byelaw 17, Re-deposit of shellfish, which requires that shellfish taken
illegally shall be returned to the bed.

Byelaw 5, Permit to fish for cockles and mussels, is not applied to the
Ballast Bank fishery.
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4.2

Recent history of the Fishery Order

The Menai Strait and Conwy Bay candidate SAC was submitted to the
European Commission in October 2002, at which time the mussel fishery
had been operating at or near full capacity for many years. At the time of
submission, the Countryside Council for Wales (CCW) stated that the site
qualified for designation with the mussel industry operating at that level.
The habitat modification resulting from mussel cultivation and fishing was
therefore accepted, and restoration of these areas of intertidal mudflat and
sandflat would not be sought.

The output of mussels from the Several Fishery (in metric tonnes) at
the time of designation and in subsequent years is shown in the table
below:

Year 2002-03 | 2003-04 | 2004-05 | 2005-06 | 2006-07 | 2007-08 | Mean
Output | 11600 15100 15200 13100 14200 11200 13400

The 6-year mean is an annual output of 13,400 tonnes. During this
period, the area under cultivation has remained much the same (see Annex
1), since the mussels are moved between different parts of the lays as part
of the husbandry of cultivation. Output does not necessarily reflect initial
stocking levels on the lays. Losses and mortality can vary considerably
between years, and productivity is influenced by the size and quality of
seed mussels. However, the main constraint on the scale of operations is
the supply of seed mussels brought into the fishery, which is all wild
caught and therefore subject to considerable natural variation.

Forecast for the 7-year period of the new leases

The Committee expects the mussel fishery to continue at much the
same level as detailed in section 3.2 for the next 7 years, subject to the
continuing availability of adequate supplies of seed mussels. All of the
suitable areas of the lays are exploited, and have been since site
designation, and optimum stocking densities are now well established.
There is therefore no scope for expansion beyond present production levels.

This conclusion is important in assessing the likely significant effect of
renewing the leases, but could be invalidated if mussel cultivation were to
expand outside of the current leased areas. The NWNWSFC will therefore
not extend the current leased areas, or create additional leased areas,
without undertaking a full appropriate assessment of any such expansion.
NWNWSFC will monitor the areas of the Order outwith the current leased
areas to ensure that mussel cultivation does not expand into these areas.
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6.2

Predator control and alien species

Predator control is currently carried out to control the number of shore
crabs (Carcinus maenas) on the lays. This is done by the use of baited
pots, a traditional fishing method with low environmental impact. From
time to time, control measures are employed to reduce the numbers of
starfish Asterias rubens on the lays, using either special dredges or
“starfish mops” which are dragged slowly over the seabed to entangle the
starfish.

In 2006, a consignment of seed mussels from the English Channel was
relayed onto one of the Several Fishery layings in the Menai Strait.
Subsequently, this was found to have been infested with the American
slipper limpet, Crepidula fornicata, an invasive alien species. A dredging
operation to remove the affected mussels was carried out. Following the
dredging, a survey of the area was carried out by the Countryside Council
for Wales and the Committee’s staff. A small residual level of mussels
remained on the lay, and a very low level of Crepidula was found, either
attached to live mussels or on empty shells. A further 1,000 tonnes of
immature mussels was relayed over the area, with the intention of
eradicating the remaining slipper limpets, by smothering them with an
accumulation of mussel-mud. This operation appears to have been
successful.

Following this inadvertent introduction of an alien species into the SAC,
a code of good practice to minimise the risk of further alien introductions
has been developed with the co-operation of the mussel industry.
Adherence to this code will be a requirement of the new leases.

Features and conservation objectives of the Menai Strait and Conwy
Bay SAC

The Menai Strait and Conwy Bay SAC has been selected on the basis of
the Annex I habitats listed in section 6.2. Section 6.3 is an outline
summary of the conservation objectives for the site, which are more fully
described in Annex 2.

Habitat Features of the Menai Strait and Conwy Bay SAC

Feature 1: Intertidal mudflats and sandflats
Feature 2: Reefs

Feature 3: Subtidal sandbanks

Feature 4: Large shallow inlets and bays

Feature 5: Sea caves
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6.3

7.1

7.2

Conservation Objectives for the Menai Strait and Conwy Bay SAC
features

To achieve favourable conservation status all the following, subject to
natural processes, need to be fulfilled and maintained in the long-term. If
these objectives are not met restoration measures will be needed to achieve
favourable conservation status.

1. RANGE

The overall distribution and extent of the habitat features within the site,
and each of their main component parts is stable or increasing.

2. STRUCTURE AND FUNCTION

The physical biological and chemical structure and functions necessary for
the long-term maintenance and quality of the habitat are not degraded.
Important elements include;

3. TYPICAL SPECIES

The presence, abundance, condition and diversity of typical species is such
that habitat quality is not degraded.

Features and conservation objectives of the Traeth Lafan SPA
Feature 1: Oystercatcher (Haematopus ostralegus).

The vision for this feature is for it to be in a favourable conservation
status where all of the following conditions are satisfied:

(a) The 5 year mean peak of the number of wintering oystercatchers is at
least 4,000.

(b) The abundance and distribution of cockles of 15mm or larger and other
suitable food are maintained at levels sufficient to support the
population with a 5 year mean peak of 4,000 individuals.

(c) Oystercatchers are not disturbed in ways that prevent them spending
enough time feeding for survival.

(d) Roost sites, including high tide roost sites, remain suitable for
oystercatchers to roost undisturbed.

(e) The management and control of activities or operations likely to
adversely affect the oystercatchers, is appropriate for maintaining the
feature in favourable condition and is secure in the long term.

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

No.

Page 5 of 60



10.

10.1

Assessment of likely significant effect

An analysis of the possible effects of renewal of the 7-year leases for the 6
Several Order areas in the Menai Strait is set out in Table 1. This table
considers all of the relevant features of the Menai Strait and Conwy Bay SAC
and the Traeth Lafan SPA that might be affected by current patterns of mussel
cultivation. NWNWSFC have consulted the Countryside Council for Wales and
sought their conservation advice regarding the possible effects of the activity on
the interest features and conservation objectives. The analysis in Table 1 takes
account of this advice. On the basis of this analysis, the NWNWSFC has
concluded that renewal of the 6 leases for a further period of 7 years is unlikely
to have a significant effect upon the site, provided that the management
conditions laid out in section 11 are adhered to.

Assessment of likely significant effect in combination with other plans
or projects

Under Section 48 (1a) of the Conservation (Natural Habitats, &c.) Regulations
1994, the NWNWSFC has a duty to consider whether giving authorisation for
any plan or project is likely to have a significant effect on a European site,
either alone or in combination with other plans or projects.

The NWNWSFC has identified the following plans or projects whose effects, in
combination with the re-issuing of leases within the Several Fishery, have the
potential to significantly affect the Menai Strait and Conwy Bay European
Marine site.

The issuing of licences for the Ballast Bank mussel fishery.

Ballast Bank is operated as a Regulated Fishery, with annual licences being
issued to persons to hand-gather mussels. Mussels are removed from the
fishery by boat, and no mechanical harvesting is permitted. Fishing effort and
catch from the Ballast Bank licensed fishery is extremely low. This is mainly
due to the poor quality of the mussels present on Ballast Bank, and partly due
to market forces. Most of Ballast Bank is at a higher tidal level than the
cultivated lays, and therefore mussel growth rate is low, and shell appearance
and meat yield is poor. The current markets for mussels prefer fast-grown
clean-shelled mussels, and there is little market for the quality of mussel
found on Ballast Bank. Up to the 2007/8 season, the Committee issued a
maximum of 5 licences for the Ballast Bank fishery. Output from the fishery
at this time was low, typically less than 15 tonnes per season. Following
criticism that the licences were very inexpensive, and were not being used, the
Committee resolved to increase the number of licences issued to a maximum of
10, and to increase the licence fee. However, returns from the fishery indicate
that effort and catch has continued to decline since then. The situation over
the last 2 seasons is summarized below
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10.2

No. of No. of Total Total mussels
licences | persons hours taken (tonnes)
issued actually fished
fishing
2007/8 9 2 23 1.5
2008/9 to date 9 1 3 0.1

During this period, the total stock of mussels on Ballast Bank is estimated at
approximately 1,000 tonnes. The output from the cultivated fishery in 2007/8
was 11,200 tonnes.

The NWNWSFC concludes that the Ballast Bank fishery is of extremely small
scale. It uses only traditional fishing methods, and both effort and output
from the fishery is trivial compared to the cultivated fishery. There will
therefore be no likely significant effect of renewing the Several Fishery leases
in combination with the licensed Ballast Bank fishery, either on the features

and conservation objectives of the Menai Strait and Conwy Bay SAC or the
Traeth Lafan SPA.

The cockle fishery at Traeth Lafan. (Whilst this may not constitute a plan
or project under the meaning of the Conservation (Natural Habitats, &c.)
Regulations 1994, there is clearly potential for the combined effects of the
cockle fishery and the cultivation and harvesting of mussels from the
Several Fishery to impact the food resource for oystercatchers, a feature of
the Traeth Lafan SPA.)

The Traeth Lafan cockle fishery is a public fishery, although commercial
fishers are required to have a District-Wide Shellfish Permit issued by the
NWNWSFC. As with other public fisheries in the NWNWSFC District, the
fishing season is from 1st September to 30 April, and fishing is restricted
to hand-gathering (usually raking) and stock sustainability is mainly
achieved through a minimum landing size. NWNWSFC also has the power
to close the fishery, if necessary for either fisheries management or nature
conservation reasons. An annual stock survey takes place during the
summer closed season, in order to inform management actions that may
be necessary when the fishery opens on 1st September. Shellfish Permit
holders may fish anywhere in the NWNWSFC District, therefore it is not
possible to predict how many, if any, will fish at Traeth Lafan.

In 2002, the Centre for Ecology and Hydrology (CEH) was commissioned
by CCW to apply a mathematical model of bird/shellfish interactions to
three sites, the Burry Inlet, the Dee Estuary and Traeth Lafan. The
objective was to develop a monitoring programme and to provide advice on
fisheries management. In the case of Traeth Lafan, the model took
account of cockle stocks on Traeth Lafan, naturally occurring mussel
beds, and the cultivated mussel lays in the Menai Strait. For Traeth
Lafan, CEH concluded that, in 2003 and 2004, there were sufficient
cockles on Traeth Lafan to sustain the current oystercatcher population,
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and that a cockle fishery was possible, up to a take of around 1,000
tonnes, even if the mussel stocks were not taken into account as an
additional food resource*. Although the commercial mussel lays are at a
low tidal level, and therefore frequently inaccessible to the birds, the
study concluded that if the mussels were taken into account then the
combination of cockles and mussels together could support far higher
numbers of oystercatchers than were present on the site (.). Subsequent
management of the cockle fishery by NWNWSFC has been carried out so
as to ensure that any fishery that takes place does not remove cockles
beyond a threshold that might affect the over-wintering oystercatcher
population.

A study by Caldow et al (2003)** concluded that the cultivation of mussels
in the Menai Strait is likely to be beneficial to bird assemblages on Traeth
Lafan, including oystercatchers.

In the light of these studies, NWNWSFC conclude that renewing the
Several Fishery leases, in combination with the cockle fishery on Traeth
Lafan, will not affect the features and conservation objectives of the
Traeth Lafan SPA.

*West, A.D., McGrorty, S., Goss-Custard, J.D., Sanderson, W.G., & Gray. C.
2005. Modelling shorebirds and their food on the Dee Estuary, Traeth Lafan
and Burry Inlet SPAs to inform target setting and site management — phase 2.
CCW Marine Monitoring Report No.19; 151pp

** Caldow RWG, Beadman HA, McGrorty S, Kaiser MJ, Goss-Custard JD,
Mould K, and Wilson A. 2003. Effects of intertidal mussel cultivation on
bird assemblages. Marine Ecology Progress Series 259: 173-183.

11. Management Conditions.

To ensure that renewal of the leases will have no likely significant effect
on the conservation objectives and features of the European Marine Site,
the following conditions must be observed:

(a) That mussel cultivation operations are carried out in accordance with
the conditions of the lease (see Annex 7), and in particular:

(b) That movements of mussels are carried out in compliance with the
code of good practice to avoid introductions of alien species. (Section
12.5 of the lease: See Annex 0)

(c) That the scale of mussel relaying and harvesting does not
significantly increase beyond the levels seen in recent years.

(d) That the methods of mussel cultivation, husbandry and harvesting
do not significantly changed from those currently practised.

() That the leased areas are not extended beyond their present size.

(f) That mussels are not relayed outside of the leased areas.
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(g) That the relaying, husbandry and harvesting of mussels does not
involve vehicular access to the leased areas from the shore.

(h) That monitoring of the Gallows Deep area takes place to ensure that
it remains in favourable condition.

(i) That the scale of the pot fishery does not significantly increase above
current levels, and that NWNWSFC continues to monitor the scale
and spatial extent of this fishery.

Any departure from these conditions will invalidate the conclusion of no
likely significant effect, and would require a full appropriate assessment of
the activity.

BILL COOK
Senior Scientist, 31st March 2009
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Table 1 Assessment of the likely significant effect of renewal of Several Fishery leases under the Menai Strait
Oyster and Mussel Fishery Order on the conservation objectives and features of the Menai Strait and Conwy

Bay SAC and the Traeth Lafan SPA

A. Conservation Objective: RANGE (Menai Strait and Conwy Bay SAC)

To achieve favourable conservation status, the overall distribution and extent of the feature within the site should be stable or
increasing, subject to natural processes.

Feature or sub-
feature

Potential hazard

Mitigation

Likely significant
effect?

Feature 1.

Intertidal mudflats
and sandflats

Areas of intertidal mudflat and
sandflat occur within and adjacent to
all of the Leased Areas. Mussel
cultivation has the potential to alter

their distribution and extent.

None required. At the time that the SAC qualified for
designation, CCW stated that this habitat
modification was accepted and restoration of these
areas of intertidal mudflat and sandflat would not be
sought. Since then the scale and extent of the fishery
has not significantly increased.

No, provided that the scale
of the fishery does not
increase, and its nature
does not change during the
period of lease.

Sub-feature.

Muddy gravel
communities

Areas of muddy gravel occur within
the Fishery Order, on the extreme
lower shore at Beaumaris. However,
these areas are outside of any

designated Leased Areas.

None required. These areas are outside of any
designated Leased Areas.

No, provided that the
leased areas are not
extended into the areas of
muddy gravel.

Sub-feature.
Dwarf Eelgrass

Small patches of Zostera noltei occur
within the Order on the upper shore.
Zostera is particularly vulnerable to

physical damage.

None required. The Zostera is not located within any
leased areas. Access to the leased areas is by boat.
Vehicular access is not required (the use of vehicles
from the shore would constitute a notifiable operation
for Traeth Lafan SSSI).

No, provided shore access
to the lays using vehicles
does not take place.
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Feature or sub-
feature

Potential hazard

Mitigation

Likely significant
effect?

Sub-feature.

Sediment
communities on
Traeth Lafan

It is likely that the presence of mussel
beds, including commercial lays as
well as naturally occurring beds, on
Traeth Lafan make these areas more
muddy, both through the deposition
of faeces and pseudofaeces, as well as
through the effect that mussel beds
are known to have on small-scale
hydrodynamics and associated
sediment dynamics. This has the
potential to affect the distribution and
extent of sediment communities.

None required. Historic records suggest that mussel
beds occurred naturally on the area of foreshore
within the Fishery Order before the commercial
fishery was operating on its current scale. Advice
from CCW is that the parts of Traeth Lafan on which
the mussel fishery operates are a dynamic mosaic of
intertidal sand and mud, which is in places overlain
by a mosaic of natural and artificially created mussel
beds. Since mussel beds would be naturally present
in the area, in the absence of a commercial fishery,
CCW do not consider the presence of commercial
mussel lays at their current extent, or the husbandry
and harvesting operations of the fishery to be
damaging to the sediment communities on Traeth
Lafan.

No, provided that the area
of seabed onto which
mussels are re-laid does
not expand into areas
outside of the current
Leased Areas, in particular
to the north of Areas 1, 3
and 6 and into the Ballast
Bank area of the Order.

Feature 2.

Reefs

Reef features occur within Leased
Area 4, and in other areas of the
Order outwith the Leased Areas.
Mussel cultivation has the potential to
alter their distribution and extent.

None required. Overall, reef features are not likely to
be affected in distribution or extent by the fishery as
presently operated.

No, provided that the
leased areas are not
extended and the nature of
the fishery does not
change.

Sub-feature.

Reef communities in
high energy wave-
sheltered, tide swept
conditions

This feature occurs within the Order
on the extreme lower shore at
Beaumaris, and could be affected by
mussel cultivation.

None required. The feature is outside of the Leased
Areas and its distribution and extent is not likely to
be affected by the fishery as presently operated.

No, provided that the
leased areas are not
extended and the nature of
the fishery does not
change.

Sub-feature.

Under-boulder,
overhang and crevice
communities.

This feature occurs within the Order
and could be affected by mussel
cultivation.

None required. The feature is outside of the Leased
Areas and is not likely to be affected in distribution or
extent by the fishery as presently operated.

No, provided that the
leased areas are not
extended and the nature of
the fishery does not
change.
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Feature or sub-
feature

Potential hazard

Mitigation

Likely significant
effect?

Sub-feature.

Limestone reef
communities

This feature occurs within the Order
and could be affected by mussel
cultivation.

None required. The feature is outside of the Leased
Areas and is not likely to be affected in distribution or
extent by the fishery as presently operated.

No, provided that the
leased areas are not
extended and the nature of
the fishery does not
change.

Sub-feature.
Clay outcrop reef

An unusual subtidal reef community,
composed of boring bivalves is

Continued monitoring of this feature. This part of
Area 4 is not utilised for mussel laying. Recent

No, provided that the scale
and nature of the fishery
within Area 4 does not

communities associated with clay outcrops in the surveys have shown the feature to be still present and
area known as Gallows Deep, near in favourable condition. change.
Gallows Point, within Leased Area 4.
Smothering of this feature by mussels However, due to the
could have a significant effect on its sensitivity of this feature it
distribution and extent. is recommended that
annual monitoring of its
status should take place.
Feature 3. This feature occurs within the SAC, None required. Conservation advice from CCW is that | No, provided that the scale

Subtidal sandbanks.

outside of the Fishery Order, but
could be affected by mussel
cultivation.

this feature is in favourable conservation status and
is unlikely to be affected by the fishery as presently
operated.

and nature of the fishery
does not change.

Feature 4.

Large shallow inlets
and bays.

The cultivation of mussels within
large shallow inlets and bays could
significantly alter their
characteristics..

None required. The overall distribution and extent of
the large shallow bay is unlikely to be affected by the
mussel fishery, since these are defined by closing
lines at its northern and southern boundaries

No, provided that the scale
and nature of the fishery
does not change.

Sub-feature.

Organically enriched
muddy sediments.

This feature occurs within the SAC,
outside of the Fishery Order, but
could be affected by mussel
cultivation.

None required. The organically enriched subtidal
sediment areas in Conwy and Red Wharf Bays are
unlikely to be affected by the mussel fishery, since
they are located some distance away from the Fishery
Order.

No, provided that the scale
and nature of the fishery
does not change.
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Feature 5.

Sea caves.

This feature occurs within the SAC,
outside of the Fishery Order, but
could be affected by mussel
cultivation.

None required. Conservation advice from CCW is that
this feature is in favourable conservation status and
is unlikely to be affected by the fishery as presently
operated.

No, provided that the scale
and nature of the fishery
does not change.

B. Conservation Objective: STRUCTURE AND FUNCTION (Menai Strait and Conwy Bay SAC)

To achieve favourable conservation status, the physical, biological and chemical structure and function necessary for the long-term
maintenance and quality of the habitat should not be degraded.

Structure or
function

Potential hazard

Mitigation

Likely significant
effect?

Sediment processes and
small-scale
hydrodynamics.

Mussel cultivation has the potential
to affect sediment processes and
hydrodynamics through processes
of filtration, deposition of faeces
and pseudofaeces, the physical
presence of the mussels
themselves, and dredging
operations.

None required. At the time that the SAC qualified for
designation, CCW considered that the mussel
industry was not having a negative impact on the 5
SAC habitat features. Since then the scale and extent
of the fishery has not significantly increased.
Conservation advice from CCW is that, at current
levels, the activities of the mussel industry are not
having a detrimental effect on sediment processes and
small-scale hydrodynamics.

No, provided that the scale
of the fishery does not
increase, and its nature
does not change during the
period of lease.

Nutrient flux and
phytoplankton levels.

Mussel cultivation has the potential
to affect nutrient flux and
phytoplankton levels through
processes of filtration and mussel
metabolism.

None required. Studies indicate that, although the
mussel cultivation does result in depletion of
phytoplankton, a strong residual flow coupled with
turbulent conditions, and a regular influx of
plankton-rich water from Liverpool Bay means that
only about 50% of incoming plankton is removed by
the mussels. Only short periods of bottom-layer
depletion, that might affect filter-feeders occur, and
from the viewpoint of plankton supply, the mussel
population has not reached its theoretical carrying
capacity. (see Annex 3 for literature review).

No, provided that the scale
of the fishery does not
increase, and its nature
does not change during the
period of lease.
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C. Conservation Objective: TYPICAL SPECIES (Menai Strait and Conwy Bay SAC)

To achieve favourable conservation status, the presence, abundance, condition and diversity of typical species should be such that
habitat quality is not degraded.

Community or
species

Potential hazard

Mitigation

Likely significant
effect?

Feature 1.

Intertidal mudflast
and sandflats

Typical species of
mudflat and sandflat
communities.

Mussel cultivation has the potential to
impact the typical species associated
with intertidal mudflats and sandflats
through smothering, habitat
modification, removal of
phytoplankton, nutrient modification
and interspecific competition.

None required. At the time that the SAC qualified for
designation, CCW stated that these effects of mussel
cultivation were accepted and restoration of these
areas of intertidal mudflat and sandflat would not be
sought. Since then the scale and extent of the fishery
has not significantly increased. A subsequent study
of the effects of transplanting mussels on species
richness has found that the effects were localised (0-
10m) and not detectable at larger distances (10-
100m). See Annex 4.

No, provided that the scale
of the fishery does not
increase, and its nature
does not change during the
period of lease.

Muddy gravel
communities

Areas of muddy gravel occur within
the Fishery Order, on the extreme
lower shore at Beaumaris. However,
these areas are outside of any
designated Leased Areas.

None required. These areas are outside of any
designated Leased Areas. CCW'’s conservation advice
is that the typical species are not likely to be affected
by mussel cultivation at its present scale and
location.

No, provided that the scale
of the fishery does not
increase, and its nature
does not change during the
period of lease.

Dwarf Eelgrass beds

Small patches of Zostera noltei occur
within the Order on the upper shore.
Zostera is particularly vulnerable to
physical damage. More extensive
areas are present outside of the Order
on Traeth Lafan.

None required. The Zostera is not located within any
leased areas. Access to the leased areas is by boat.
Vehicular access is not required. CCW’s conservation
advice is that Zostera beds are not likely to be affected
by mussel cultivation at its present scale and
location.

No, provided shore access
to the lays using vehicles
does not take place, and
that the scale of the fishery
does not increase, and its
nature does not change
during the period of lease.
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Community or
species

Potential hazard

Mitigation

Likely significant
effect?

Intertidal sediment
communities on
Traeth Lafan

Mussel cultivation has the potential to
impact the typical species associated
with intertidal sediment communities
on Traeth Lafan.

None required. At the time that the SAC qualified for
designation, CCW stated that these effects of mussel
cultivation were accepted and restoration of these
areas of intertidal sediment would not be sought.
Since then the scale and extent of the fishery has not
significantly increased

No, provided that the scale
of the fishery does not
increase, and its nature
does not change during the
period of lease.

Feature 2.
Reefs.

Typical species of reef
features

Mussel cultivation has the potential to
impact the typical species associated
with reef communities, particularly
through modification of structure and
function. Mussel cultivation may also
influence reef species through
changes in the levels of predatory
species, either through attraction or
by depletion through predator control.

None required. Reef communities occur within the
Order, but outside of the Leased Areas and their
typical species are not likely to be affected by the
fishery as presently operated.

There are particular issues concerned with clay
outcrop reef communities, and these are considered
separately below.

No, provided that the
leased areas are not
extended and the scale and
nature of the fishery does
not change.

Sub-feature.

Clay outcrop reef
communities

An unusual subtidal reef community,
composed of boring bivalves is
associated with clay outcrops in the
area known as Gallows Deep, near
Gallows Point, within Leased Area 4.
Smothering of this feature by mussels
could have a significant effect the
typical species associated with this
feature.

Continued monitoring of this feature. This part of
Area 4 is not utilised for mussel laying. Recent
surveys have shown the feature to be still present and
in favourable condition.

No, provided that the
nature of the fishery within
Area 4 does not change.

However, due to the
sensitivity of this feature it
is recommended that
annual monitoring of its
status should take place.
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Feature 3

Subtidal sandbanks

Subtidal sandbanks occur adjacent to
the Order area . They are
characterised by strong tidal currents,
and therefore very clean, mobile sand.
The mussel fishery has the potential
to impact this feature.

None required. Advice from CCW is that this feature
is currently in favourable condition. The typical
species of this feature are not likely to be affected by
the mussel industry at its current scale.

No, provided that the scale
of the fishery does not
increase, and its nature
does not change during the
period of lease.

Feature 4

Large shallow inlets
and bays

Mussel cultivation has the potential to
impact the typical species associated
with large shallow inlets and bays,
particularly through effects on their
structure and function.

None required. The areas of this feature of particular
nature conservation importance are on the SW side of
Red Wharf bay and the E side of Conwy Bay. These
are unlikely to be affected by the mussel industry as
they are distant from the Order area.

No, provided that the scale
of the fishery does not
increase, and its nature
does not change during the
period of lease.

Feature 5

Sea caves

This feature occurs within the SAC,
outside of the Fishery Order, but
mussel cultivation could affect the
typical species.

None required. Conservation advice from CCW is that
this feature is in favourable conservation status and
is unlikely to be affected by the fishery as presently
operated.

No, provided that the scale
and nature of the fishery
does not change.

Typical species of all
features.

Possible effects of
predator control,
Carcinus maenas.

A small-scale pot fishery for shore
crabs Carcinus maenas takes place on
or adjacent to the Leased Areas. This
has the potential to affect the
population level and distribution of
this species within the Order or the
wider SAC area.

Continued monitoring of the pot fishery. Monitoring
of the Carcinus pot fishery to date indicates that effort
is not increasing, and that catch rates are stable,
indicating that a sustainable balance between fishing
effort and population is being achieved.

The increased mussel population resulting from the
relaying of substantial quantities of introduced
mussels would be expected to artificially increase the
shore crab population through increased shelter,
refuge from predators and food availability. The pot
fishery goes at least some way to redressing this
artificial enhancement of shore crabs. See Annex 5.

No, provided that the scale
of the shore crab fishery
does not substantially
increase.

NWNWSFC will continue to
monitor this fishery.

Page 16 of 60




Typical species of all
features.

Possible effects of
predator control,
Asterias rubens

The starfish, Asterias rubens, is a
natural predator of bivalves, including
mussels. Starfish are abundant and
widely distributed in British waters.
However, their occurrence is often
related to prey abundance, with
resultant starfish “swarms”. Such
swarms occur from time to time in the
Menai Strait mussel fishery. Normal
practice is to avoid starfish
accumulation by husbandry: moving
the mussels periodically into the
intertidal zone, which discourages
starfish, since they are vulnerable to
dessication and avian predation.
When swarming does occur, though,
direct control is carried out, by using
either special dredges to catch
starfish, or “starfish mops” to
entangle them. Removal of starfish
by dredges or mops has the potential
to affect the typical species
composition of SAC features.

None required. When starfish swarming does occur,
it represents an artificial increase in the starfish
population stimulated by the high densities of
mussels of a size suitable for starfish predation in the
cultivated layings, and further encouraged by the low
level of epibionts such as barnacles. Removal seeks
to redress this artificial increase in starfish numbers,
reducing the population to more normal levels.

A study of the interactions between mussel and
starfish populations in the Menai Strait* found that
mussel density and starfish abundance increased
seasonally between April and July and declined
between September and March. Starfish migration
onto subtidal mussel beds was deemed to be in
response to the transplantation of high densities of
mussels, but starfish numbers reduced over the
winter period as a direct result of harvesting
activities. The study found that starfish reproduction
took place away from the mussel layings, when the
starfish migrated into deeper water . Since predator
control only takes place on the layings, it therefore
does not endanger the ability of starfish to reproduce.

Typical species of all
features.

Possible effects of
alien species
introduction.

As part of the mussel cultivation
operation, substantial quantities of
juvenile mussels are brought into the
Leased Areas annually a “seed”.

There is potential for these mussels to
contain alien invasive species which
could affect the typical species
composition of various features within
the SAC.

Adherence to the Code of good practice for mussel
seed movements. Section 12.5 of the new lease
requires compliance with this code of good practice
and the Memorandum of Understanding between
Bangor Mussel Producers Association (BMPA), the
Landlord and Countryside Council for Wales (CCW)
signed on 14 July 2008

No, provided that
leaseholders comply with
Section 12.5 of the lease.

See Annex 6

*Gallagher T,. Richardson CA,. Seed R, and Jones T. 2008. The Seasonal Movement and Abundance of the Starfish, Asterias rubens in Relation to

Mussel Farming Practice: A Case Study from the Menai Strait, UK. Journal of Shellfish Research 27(5):1209-1215.
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D. Conservation Objectives for the Traeth Lafan SPA)

To achieve favourable conservation status the number of wintering oystercatchers shall be at least 4,000, the size, abundance and distribution
of cockles shall be suitable to maintain this level as a 5-year peak, the oystercatchers shall have adequate undisturbed feeding time, and suitable
roost sites shall be undisturbed. The management and control of activities or operations likely to adversely affect the oystercatchers, should be
appropriate for maintaining the feature in favourable condition and is secure in the long term.

Feature Potential hazard Mitigation Likely significant
effect?

Feature 1 Mussel cultivation has the potential | None required. Advice from CCW is that the parts of | No, provided shore access
to affect sediment communities on | Traeth Lafan on which the mussel fishery operates to the lays using vehicles

Oystercatcher Traeth Lafan, and therefore the are a dynamic mosaic of intertidal sand and mud, does not take place, and

(Haematopus food supply of oystercatchers. which is in places overlain by a mosaic of natural and | that the scale of the fishery

ostralegus). Vehicular access to the fishery has | artificially created mussel beds. Since mussel beds does not increase, and its
the potential to disturb would be naturally present in the area, in the absence | nature does not change
oystercatchers either feeding or of a commercial fishery, CCW do not consider the during the period of lease.
roosting. presence of commercial mussel lays at their current

extent, or the husbandry and harvesting operations of
the fishery to be damaging to the sediment
communities on Traeth Lafan.

A study by Caldow et al (2003)* concluded that the
cultivation of mussels is likely to be beneficial to bird
assemblages on Traeth Lafan, including
oystercatchers

* Caldow RWG, Beadman HA, McGrorty S, Kaiser MJ, Goss-Custard JD, Mould K, and Wilson A. 2003. Effects of intertidal mussel cultivation on
bird assemblages. Marine Ecology Progress Series 259: 173-183.
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ANNEX 2

CONSERVATION OBJECTIVES FOR THE MENAI STRAIT AND
CONWY BAY SAC FEATURES

To achieve favourable conservation status all the following, subject to
natural processes, need to be fulfilled and maintained in the long-
term. If these objectives are not met restoration measures will be
needed to achieve favourable conservation status.

1. RANGE

The overall distribution and extent of the habitat features within the
site, and each of their main component parts is stable or increasing.

For the intertidal mudflats and sandflats feature these include;

e Muddy gravel communities
e Dwarf eelgrass, Zostera noltei beds
¢ Sediment communities at Traeth Lafan

For the reef feature these include;

e Reef communities in high energy wave-sheltered, tide-swept
conditions

¢ Under-boulder, overhang and crevice communities

e Limestone reef communities

e Clay outcrop reef communities

For the large shallow bay feature these include;

e Organically enriched muddy sediment areas

2. STRUCTURE AND FUNCTION

The physical biological and chemical structure and functions
necessary for the long-term maintenance and quality of the habitat
are not degraded. Important elements include;

geology,
sedimentology,

geomorphology,

hydrography and meteorology,
water and sediment chemistry,
biological interactions.

This includes a need for nutrient levels in the water column and
sediments to be:

e at or below existing statutory guideline concentrations
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within ranges that are not potentially detrimental to the long
term maintenance of the features species populations, their
abundance and range.

Contaminant levels in the water column and sediments derived from
human activity to be:

at or below existing statutory guideline concentrations
below levels that would potentially result in increase in
contaminant concentrations within sediments or biota
below levels potentially detrimental to the long-term
maintenance of the features species populations, their
abundance or range.

Restoration and recovery

This includes the need for restoration of some reef features such as
under-boulder, overhang and crevice communities, and of some
mudflat and sandflat features such as the muddy gravel habitats and
sheltered muddy habitats. All of these habitats are also part of the
large inlets and bays feature.

3. TYPICAL SPECIES

The presence, abundance, condition and diversity of typical species is
such that habitat quality is not degraded. Important elements include:

species richness:

population structure and dynamics,
physiological heath,

reproductive capacity

recruitment,

mobility

range

As part of this objective it should be noted that:

populations of typical species subject to existing commercial
fisheries need to be at an abundance equal to or greater than
that required to achieve maximum sustainable yield and secure
in the long term

the management and control of activities or operations likely to
adversely affect the habitat feature, is appropriate for
maintaining it in favourable condition and is secure in the long
term.
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ANNEX 3

Effects of mussel cultivation in the Menai Strait on nutrient flux
and phytoplankton levels

The feeding behaviour of mussels has been measured in situ in the
Menai Strait, and correlated with environmental factors (Saurel et al.
2007). They concluded that it was unlikely that, in terms of production
carrying capacity, the Menai Strait has reached its maximum
capacity. They found that food (as determined by chlorophyll a) was
always available to the mussels and potential food depletion could
only occur at slack water, at the point when the tide switches from
flood to ebb. They stated that the seawater in the Menai Strait has a
very short residence time of 2 to 3 days, and the clearance time by
mussels was calculated at 15 days in the subtidal area (Gascoigne et
al. unpubl. data). The influx of water that supplies the majority of the
primary production over the mussel beds is derived from the Liverpool
Bay. Once this phytoplankton patch has been partly depleted through
mussel grazing, it is then advected back over the mussel bed when the
tide has turned. There is an asymmetrical tidal regime in the Menai
Strait, and the large input of chlorophyll a from Liverpool Bay to the
Menai Strait comes from a part of the Irish Sea where the standing
stock is characterized by high production. They recommended that
chlorophyll a availability deserved further study due to the presence of
a large mudflat at the Strait entrance, possibly acting as a large
source of primary production (microphytobenthos), or possibly a sink
(due to a high biomass of filter-feeders such as cockles.

Tweddle et al. (2005) investigated the role of hydrodynamics in
controlling the food supply to benthic filter feeders in the Menai Strait.
They found clear evidence of the influence of horizontal tidal advection
on food supply. Consumption of phytoplankton by filtration over the
mussel bed reduced concentrations and resulted in a pronounced
horizontal. However, losses to filtration appeared to be compensated
through transport of plankton-rich water into the Strait by the large
residual flow, while advection of the gradient by the tidal current
resulted in large oscillations in chlorophyll a. The strong tidal flow
maintained a high level of turbulence, so that the water column was
generally well mixed vertically. Depletion of phytoplankton in the
bottom boundary layer was, therefore, not present for most of the tidal
cycle but on 2 occasions, when the observed Reynolds stress was
close to zero at slack water, they did observe significant depletion.
They interpreted this depletion as the effect of mussel feeding briefly
out-competing the supply of phytoplankton by vertical diffusion for
the period of low turbulence. They estimated the total supply of
phytoplankton imported into the Strait as 9 tonnes of carbon per day,

Page 22 of 60



and the amount consumed by filter feeders in the area of the mussel
bed as 4.5 tonnes of carbon per day

A further study by Simpson et al. (2007) confirmed the presence of a
strong residual flow in the Menai Strait, transporting phytoplankton
from the open sea into the channel where much of it is consumed by
suspension feeders, mainly in commercial beds of Mytilus edulis.
They found that progressive depletion of phytoplankton along the
channel resulted in a strong horizontal gradient of plankton. Tidal
displacement of this gradient causes large (£50% of mean)
oscillations of chlorophyll a in the vicinity of the mussel beds. They
also found that vertical mixing by the strong tidal flows is sufficiently
vigorous for most of the tidal cycle to ensure that downward diffusion
can resupply the near-bed layer although there were indications of
some transient depletion around slack water.

Their model predicted that only for a short period (about 30 min),
close to slack water, was mixing sufficiently reduced to permit the
development of a depletion boundary layer and then only within 1 m
from the bottom.

On the basis of these studies, NWNWSFC have concluded that the
mussel population in the Menai Strait clearly has a significant effect
in removing phytoplankton through filtration. However, the strong
residual flow, high degree of mixing and the regular input of plankton-
rich water from Liverpool Bay result in a high degree of
replenishment, compensating for the removal by mussels.
Importantly, depletion of the bottom boundary layer, which could
impact other filter-feeding species, occurs only briefly.

References
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mussel feeding behavior in relation to multiple environmental factors:
Regulation

through food concentration and tidal conditions. Limnol. Oceanogr.,
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ANNEX 4

The effect of relaying mussels on the infaunal species richness of
an intertidal mudflat

Beadman et al. (2004) studied the effects of laying mussels at different
stocking densities on an intertidal mudflat in the Menai Strait. They
summarized their study and its findings as follows:

1. Monocultures of mussels might alter the infaunal benthic
community of adjacent and interstitial sediments through
provision of a complex habitat, input of organically rich material
and larval removal through filter feeding. At a site of commercial
seabed mussel cultivation, we aimed to determine the effect of
mussels on the infaunal community of an intertidal mudflat at
different spatial scales and under different stocking strategies.

2. Mussels were laid at four different densities (2, 3, 5 and 75 kg
m?) on 400-m? plots in a 4x4 Latin square. Benthic samples
were collected within and 10-100 m distant from the cultivation
area c. 7 months prior to and 18 months after seeding the plots
with blue mussels. Benthic community characteristics were
related to initial seeding density and to the actual surface area
of mussels associated with each set of samples collected within
replicate plots.

3. The presence of mussels significantly changed the occurrence of
some species of the infaunal community within the cultivated
area. The infaunal communities supported fewer individuals
and species than control treatments at all but the lowest mussel
cover.

4. Species richness and the abundance of individuals per unit area
also declined with increased area of mussel cover. The
abundance of cirratulids and amphipods declined strongly with
increasing mussel surface area.

S. Although the species composition and abundance of individual
invertebrate species were altered by the presence of mussels,
the distribution of individuals among species remained relatively
unchanged.

6. Synthesis and applications. Overall, mussel beds changed the
infaunal community, but the effects were localized (0-10 m) and
not detectable at larger scales (10-100 m). Changes in benthic
community composition could be reduced (but not eliminated)
by lowering the stocking density of mussels to either 2 or 3 kg
m?. Given the small edge effects associated with cultivated
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mussel beds, the use of larger mussel beds would be preferable
to many smaller mussel beds.

Reference

Beadman HA, Kaiser MJ, Galanidi M, Shucksmith R and Willows RI.
2004. Changes in species richness with stocking density of marine
bivalves. Journal of Applied Ecology 41, 464-475

Page 25 of 60



ANNEX S5

The effect potting for the shore crab, Carcinus maenas, as a
means of predator control in the Menai Strait Fishery Order.

Potting for shore crabs, Carcinus maenas, is carried out as an
ancillary activity to mussel cultivation in the Menai Strait. The
potting fishery is a limited commercial fishery in its own right: a study
by Swansea University, Supported by the Welsh Assembly
Government’s Knowledge

Exploitation Fund and the European Social Fund, describes the
fishery as a small business venture resulting from the support of the
mussel farmers, with the product being quick frozen and exported to
France for soup production. It is also believed that the fishery may
have a positive effect upon the mussel cultivation industry by
controlling the population of shore crabs, one of the most important
predators of blue mussels.

The crab potting is not licensed as part of the Several Fishery, as the
latter only has jurisdiction over the fishing and cultivation of oysters
and mussels. The vessels potting commercially are permitted to do so
by Government through registration as fishing vessels (Maritime &
Coastguard Agency) and holding an appropriate fishing licence (WAG).
The fishery is not directly controlled by NWNWSFC, although the
Committee would have powers to make Byelaws in this regard.

Observations by the Committee’s staff indicate that the level of effort
is not high in comparison with other pot fisheries. Surveys of pot
numbers suggest around 250 pots are typically present, mainly in and
around the mussel lays themselves. Catch per unit effort is relatively
constant, subject to seasonal variation, suggesting that the crab
population is being controlled at a sustainable level.

It is likely that the cultivation of mussels in the Menai Strait has
resulted in artificially high numbers of shore crabs due to increased
food supply and also juvenile habitat. The potting should serve to
redress at least some of this anthropogenic population increase.

Many studies support the conclusion that the presence of mussels
can both act as an attractant for shore crabs, and can also improve
their survival, resulting in an increase in population. Hedvall et al
(1998) found that there was active habitat selection by crab megalopae
and juveniles, with juvenile shore crabs being found in significantly
higher proportion among mussels. Ysebaert et al (2009) stated that
increased epifaunal diversity in mussel beds had been observed in
several studies, both in the intertidal and the subtidal. They reported
that since some of these species, including shore crabs, were

Page 26 of 60



predators of the mussels themselves, they were also attracted by the
mussels as prey. In a comparative study of subtidal and intertidal
mussel assemblages, Saier (2002) found that juvenile shore crabs
occurred in significantly higher numbers at the intertidal sites, and
concluded that the mussels offered a refuge from predation. Saier
quoted studies that characterize intertidal mussel beds as important
nurseries for species such as crabs, and stated that mussel beds in
the Wadden Sea are well known settlement and recruitment sites for
C. maenas.

In the Menai Strait itself, Beadman et al (2004) conducted a large-
scale experiment to investigate the effects of mussels relayed at
different densities. They found that the presence of mussels had a
large impact on the abundance of epibenthic crustaceans, in
particular the shore crab C. maenas. Throughout the period of the
study, shore crabs were only present within plots that contained
mussels. None were found on control plots with no mussels. They
concluded that this could be attributed to the refuge provided by the
mussel matrix from water movement, desiccation and predation.
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Beadman HA, Kaiser MJ, Galanidi M, Shucksmith R and Willows RI.
2004. Changes in species richness with stocking density of marine
bivalves. Journal of Applied Ecology 41, 464-475

Hedvall O, Moksnes PO and Pihl L. 1998. Active habitat selection by
megalopae and juvenile shore crabs Carcinus maenas: a laboratory
study in an annular flume. Hydrobiologia 376, 89-100

Saier, B. 2002. Subtidal and intertidal mussel beds (Mytilus edulis
L.) in the Wadden Sea: diversity differences of associated epifauna.
Helgol Mar Res 56, 44-50

Ysebaert T, Hart M, Herman PMJ. 2009. Impacts of bottom and
suspended cultures of mussels Mytilus spp. on the surrounding
sedimentary environment and macrobenthic biodiversity.

Helgol Mar Res 63, 59-74

Page 27 of 60



ANNEX 6
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1. BACKGROUND AND INTRODUCTION TO THE CODE

I The threat posed by Invasive Non-Native Species

It is widely accepted that one of the greatest threats to biodiversity across
the globe is that posed by Invasive Non-Native Species. Globally, the
introduction of organisms through human mediated dispersal into regions
where they did not previously exist has resulted in significant ecological,
economic and social consequences. The GB Invasive Non-Native Species
Framework Strategy, launched in May 2008, provides a strategic
framework within which the actions of government departments, their
related bodies and key stakeholders can be better co-ordinated. The
overall aim of the strategy is to minimise the risks posed, and reduce the
negative impacts caused, by Invasive Non-Native Species in Great
Britain, with an emphasis placed on prevention.

il. Potential for mussel fisheries to contribute to the spread

Invasive Non-Native Species
The seabed lay mussel fisheries operating in the Menai Strait are the
largest in the UK and account for at least half of the entire UK output.
The fisheries are entirely dependant on the import of ‘seed’ mussels from
outside of the Fishery Order areas within which they operate. Seed
mussels are fished and then re-laid onto leased plots within Fishery
Orders in the Menai Strait, where they are cultured until they reach
marketable size, at which stage they are lifted and sold. Seed mussel used
in the Menai Strait is sourced most commonly from Caernarfon Bar and
Morecambe Bay. In the past, supply has also been supplemented by seed
mussels from south Wales (inside and outside of the Burry Inlet), the
Thames estuary, the Wash, the south coast of England, Solway Firth,
Dornoch Firth, Northern Ireland and the Republic of Ireland.

The import of large quantities of mussel seed into the Menai Strait from
other areas around the UK has an associated risk of accidentally
introducing Invasive Non-Native Species, not currently occurring in North
Wales, with the mussels (either in the mussel seed, substrate or
surrounding water). Until 1992, this risk was assessed under the
Molluscan Shellfish (Control of Deposit) Order 1965 (amended 1974 &
1983), which was designed to control the introduction and spread of
named shellfish pests and diseases in England and Wales. Decisions on
whether or not to issue licences under this Order were carried out on the
basis of known or believed incidences of diseases or pest species in the
source areas. Though never formally revoked, this legislation was
superseded in Great Britain by the Fish Health Regulations 1992
(amended 1997), which control fish and shellfish diseases, but contain no
measures to control the spread of shellfish pests. The Welsh Assembly
Government are currently investigating the re-introduction of consents
under the Molluscan Shellfish (Control of Deposit) Order, such that the
risk of accidentally introducing Invasive Non-Native Species amongst the
mussels would be formally addressed through this licencing regime.
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1i1. The need for a Code of Good Practice for mussel fisheries in
the Menai Strait

In the absence of current formal procedures, it was agreed in May 2007 by
an inter-agency group, comprised of the Menai Strait mussel fishing
sector, the Sea Fish Industry Authority (Seafish), the Countryside Council
for Wales (CCW), the North Western and North Wales Sea Fisheries
Committee (NW&NWSFC), the Welsh Assembly Government (WAG), the
Marine and Fisheries Agency (M&FA), the Centre for Environment,
Fisheries & Aquaculture Science (CEFAS) and the GB Non-Native Species
Secretariat (NNSS), that a Code of Good Practice relating to sourcing
mussel seed and importing it into the Menai Strait should be drawn up.
The objective of this Code is to develop a working protocol that will enable
the shellfish industry to safely continue the practice of importing mussel
seed from areas outside the Menai Strait in 2008, without contributing to
the spread of Invasive Non-Native Species. The industry have pledged to
strictly abide by the Code, as specified within a Memorandum of
Understanding between the Menai Strait mussel fishing sector, the
NW&NWSFC and CCW, a copy of which is provided in Appendix A.

V. General approach in the Code and longer term options

This Code takes a semi-quantitative approach to assess the risk associated
with the import of mussel seed, in order to ensure that the issue has been
adequately addressed prior to the commencement of the 2008 seed fishing
season and imports into the Menai Strait fisheries commence.

The protocol within this first draft of the Code of Good Practice is simple
in form and draws upon the HACCP (Hazard Analysis and Critical
Control Point) approach, which has been used to assess levels of risk
associated with aquaculture operations elsewhere in the world, to prevent
the spread of Invasive Non-Native Species. The HACCP approach to risk
analysis and management is science based, systematic and recognized
worldwide as an effective hazard control system. It identifies specific
hazards and measures for their control, thus allowing regulators to assess
what happens in various (aquaculture) operations and evaluate how
potential hazards are being handled. The emphasis of this approach is on
understanding the whole process and as such requires regulators and
industry to communicate closely with each other. Hence CCW and the
Menai Strait mussel fishing sector have worked in partnership to produce
this Code, with input from other relevant organisations.

In the longer term it is recommended that a more quantitative risk
assessment of the practices of the mussel industry is undertaken, further
developing the ideas within this Code, using the HACCP approach and
following guidance produced by Defra, whilst being informed by work
currently underway within the UK and elsewhere in the world, to address
the problems caused by Invasive Non-Native Species. CCW has
commissioned a separate report to investigate these longer-term options.
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2. THE CODE

i. Code protocol

The Code breaks down the various stages and operations involved in the
sourcing, fishing and relaying of mussel seed and evaluates how potential
hazards will be handled at each stage of the entire process. Further
information on these operations is provided in Appendix B.

The principles of zonation incorporated into the Molluscan Shellfish
(Control of Deposits) legislation are built into the Code, whilst
acknowledging that the information on the known or believed incidences
of pest species in the source areas has changed significantly since licences
were last issued under this legislation. The development of this Code has
therefore also been influenced by the approach taken by the Department
of Communications, Marine and Natural Resources in the Republic of
Ireland to movements of seed mussels!. Although this protocol, introduced
in 2006, addresses the risks associated with introducing the slipper limpet
Crepidula fornicata , the general format has a wider application to other
Invasive Non-Native Species and so has been adopted here.

The Code of Good Practice will be applicable to both ship borne and
road movements of mussel seed into the Menai Strait, and will be in
addition to any other regulations currently in force.

il. Named species covered by the Code

A study undertaken by the Marine Biological Association for CCW
identified eight Invasive Non-Native Species (INNS) with the potential to
become present in mussel seed areas, either in the mussel seed, substrate
or surrounding water and as such, with the potential to be transported
into North Wales with seed. The eight INNS identified are as follows;

Violet sea squirt Botrylloides violaceus
Carpet sea squirt Didemnum vexillum
Solitary sea squirt Corella eumyota

Slipper limpet Crepidula fornicata
American jack knife clam Ensis americanus
Chinese mitten crab Eriocheir sinensis

1. Veined rapa whelk Rapana venosa
Wakame Undaria pinnatifida

The likelihood that an area dredged for mussel seed (including mussel
seed, substrate and surrounding water) would contain any of these INNS
depends on the prevalence of the species in the seed collection area

! Department of Communication, Marine & Natural Resources (Irish Republic) 2006., Procedures in
relation to mussel seed movements from within the EU
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(concentration) and whether the pest is evenly distributed throughout the
area. In addition, the time of year of harvesting may play an important
role in whether they are present in the dredged area. As such, these
factors are all taken into account by incorporating certain species specific
measures into the Code, as detailed in Appendix C, where a summary of
information on these eight INNS is provided. More detailed information
on the eight INNS is available in the CCW report of the contract2. A
series of ‘Pest identification cards’ for these species has also been
produced, which include a summary of relevant information. These
1dentification cards will be produced in a format which can be carried
onboard vessels engaged for fishing for mussel seed and are an integral
part of the Code.

There may be other INNS with the potential to become present in mussel
seed areas and the Code may need to be adapted, as understanding of
these species improves, if the use of the Code is to persist in the longer-
term. However, it is considered that by taking a precautionary approach
to these eight species (the inclusion of some of which are precautionary in
themselves), and by including measures within the Code to be vigilant for
unfamiliar species amongst the mussel seed, the risks of inadvertently
introducing INNS via mussel operations in 2008 are significantly reduced,
such that CCW are content for imports of mussels into the Menai Strait to
continue.

iii. Zones in the Code
The Code will incorporate 3 zones:-

_ 0-10 km from known and verified populations of Invasive
Non-Native Species (INNS). Movements of seed mussel to
non-infected areas can only be allowed if there is no risk that
INNS will be present in the mussels, substrate or
surrounding water; or an independent survey has confirmed
the absence of INNS3. Movement of mussel is permitted
between infected areas.

Amber zone: 10 — 50 km from known and verified populations of
INNS. Movement of seed mussel allowed to non-infected
areas can only be allowed if there is no risk that INNS will be
present in the mussels, substrate or surrounding water; or an
independent survey has confirmed the absence of INNS.
Movement of mussel is permitted between infected areas.

* Sewell J., Pearce S., Bishop J. and Evans J.L. (2008). Investigations to determine the potential risk
for certain non-native species to be introduced to North Wales with mussel seed dredged from wild
seed beds. CCW Policy Research Report No. 06/3 pp82.

3 The details of any surveys, including details of methodology will have to be agreed, in advance by
CCW to ensure that they are sufficiently thorough and comprehensive to detect Invasive Non-Native
Species at various stages of their lifecycle (i.e. possibly including larval stages, which would require
microscopic examination).

Page 32 of 60



Green Zone: 50km + from known and verified populations of INNS.
Movement of seed mussel is permitted to all areas.

For any imports of mussel seed approved under the above framework,
further additional precautionary measures are to be undertaken, detailed
in section v below.

iv. Vessel movements

Prior to movement of vessels from red to green zones, they will be
thoroughly cleaned and denuded of any living organism. Fishing gear
(mussel dredges) will also be cleaned of any organic material. Should the
vessel be carrying ballast water, this will be replaced before entry into a
green zone.

V. Additional precautionary measures

All mussel boats engaged in fishing for seed for relaying in the Menai
Strait will carry onboard identification cards for the eight named Invasive
Non-Native Species. Mussel operators will ensure that the crews of their
boats are familiar with this information, such that vigilance for these and
other ‘abnormal’ species is maintained during all fishing operations. If
fishing for mussel seed occurs at night, floodlights will be used to
illuminate working decks to ensure that this measure can be properly
followed. If Invasive Non-Native Species are discovered amongst seed
when prospecting or harvesting, seed is not to be brought to the Menai
Strait for relaying and the reporting instructions on the pest identification
cards should be followed.

Vi. Schematic of Code of Good Practice

The procedures and measures detailed in sections 1 to v above have been
summarised into a schematic flow diagram, designed to be printed on A4,
laminated and carried onboard vessels engaged in fishing for mussels.
This ‘quick reference’ version of the Code is provided in Appendix D.

Vil. Monitoring of mussel lays

The industry (with contribution where possible from CCW and the
NWNWSFC) will monitor mussel lays in the Menai Strait, post
movement, for indications of any of the eight Invasive Non-Native Species
(or other unfamiliar species). Eradication procedures will be followed
immediately if an Invasive Non-Native Species is discovered in mussel
lays.

1.1 wiii. Eradication procedures

Whilst this Code is intended to prevent the accidental introduction of
Invasive Non-Native Species not currently occurring in North Wales,
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eradication measures have been developed in the event that an Invasive
Non-Native Species is discovered in mussel lays. Details of these
measures are provided in Appendix E.
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Appendix A Memorandum of Understanding between BMPA,
NWNWSFC and CCW.

MEMORANDUM OF UNDERSTANDING (MoU) BETWEEN BANGOR
MUSSEL PRODUCERS ASSOCIATION (BMPA), NORTH WESTERN
AND NORTH WALES SEA FISHERIES COMMITTEE (NWNWSFC)
AND COUNTRYSIDE COUNCIL FOR WALES (CCW)

1. Purpose of MoU

This MoU is agreed between the Bangor Mussel Producers
Association (BMPA), the North Western and North Wales Sea
Fisheries Committee (NWNWSFC) and the Countryside

Council for Wales (CCW). It outlines the status of the Code

of Good Practice for mussel seed movements 2. The purpose
of the Code and the common desire between the BMPA,
NWNWSFC and CCW is to prevent the accidental

introduction of marine invasive non-native species into the
commercial mussel fishery areas in the Menai Strait, North

Wales.

2. Status

This MoU is an agreement between BMPA, NWNWSFC and
CCW. It sets out the status of the Code of Good Practice in
relation to the importation of seed mussels into the
commercial fisheries in the Menai Strait.

3. Context of the MoU

This MoU recognises that the BMPA, the NWNWSFC and the
CCW wish to prevent the accidental introduction of invasive
non-native species into the Menai Strait with mussel seed
imports. The MoU recognises that the mussel fisheries
operating in the Menai Strait are dependent on the import

of mussel seed in order to continue to operate.

The CCW is an Assembly Government Sponsored Public
Body, established by statute and charged with advising the
Assembly Government and, for some purposes, the UK
Government, on sustaining natural beauty, wildlife and the
opportunity for outdoor enjoyment throughout Wales and
its inshore waters.

2 BMPA & CCW (2008) Bangor Mussel Producers Association Code of Good Practice for mussel seed
movements. Version I, July 2008.
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The NWNWSFC is the parliamentary agency having a duty
to sustainably manage sea fisheries within its District. The
NWNWSFC District extends from Cumbria to Ceredigion
and to 6 miles from the shore.

The BMPA is an association which is currently composed of

the 4 mussel mariculture companies that operate within the
boundaries of the 1962 Menai Strait East Fishery Order;
Deepdock Ltd, Extra mussels Ltd, Myti Mussels Ltd and

Ogwen Mussel Ltd.

4. Key Principles

The BMPA have pledged to strictly abide by the Code for
both ship borne and road movements of mussels into the
Menai Strait.

CCW agrees that provided that the Code of Practice is
adhered to, it does not object to the continued importation
of mussel seed into the commercial fisheries in the Menai
Strait.

The NWNWSFC agrees that operators relaying mussel seed
in the Menai Strait should comply with the agreed code of
good practice.

5. Signatures

5.1 Bangor Mussel Producers Association

...................................................................... Director, Deepdock

Ltd
............................................................... Director, Extra Mussels
Ltd
................................................................ Director, Myti Mussels
Ltd
............................................................... Director, Ogwen Mussel
Ltd
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5.2 North Western and North Wales Sea Fisheries Committee

Executive

5.3 Countryside Council for Wales

................................................................... Regional Manager,
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Appendix B Overview of mussel seed collection procedures.

1.2  General early life history of mussels

Mussels are either male or female (not hermaphrodites). Reproduction
occurs through broadcast spawning, whereby eggs and sperm are released
by the animals almost simultaneously into the wider environment where
fertilisation takes place. Spawning can occur once or twice a year and
depending on their condition, the mature fertilized eggs will relatively
quickly develop into small, planktonic larvae that can remain in the water
column for up to 90 days. Although free swimming to an extent, this is
limited largely to vertical migration. Whilst planktonic, the larvae are
distributed largely by the action of tides, currents and prevailing wind
directions. At the appropriate time, the juvenile larvae (spat) undergo
metamorphosis and drop out of the water column and attach to suitable
substrate as recognisably small mussels (the ‘seed’). This process can
occur when the seed mussels are no more than 400-600 microns in size
(approximately half a millimetre).

1.3 Locating mussel seed resources

Research, historical behaviour, working experience and developing sonar
technology has enabled a greater in-depth understanding of potential and
likely locations that may provide suitable conditions for an accumulation
of mussel seed. Given the described extensive environmental factors that
can influence the distribution of the mussel larvae whilst in the plankton,
settlement is by no means certain to occur on an annual or even bi-annual
basis.

Areas where seed beds have occurred with regularity in the past are
checked. In intertidal locations, checking takes place visually, either on
foot or using a helicopter in the case of the South America Skear in
Morecambe Bay. In subtidal areas such as Caernarfon Bar, checking
takes place remotely, utilising ground discrimination sonar and
underwater cameras. Initial surveys of these locations will normally take
place in early spring, with follow up surveys occurring monthly, to
determine either the development of any settlement in terms of its
fishability, or to see whether a more recent settlement has occurred.

During times of survey, Local Fisheries managers (Sea Fisheries
Committees) are kept informed of the status of seed beds and general
environmental conditions. Where seed beds are located within, or
adjacent to, the boundaries of European Marine Sites (Special Areas of
Conservation and Special Protection Areas), relevant Statutory
Conservation Agencies (e.g. Countryside Council for Wales and Natural
England) are informed.
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Seed beds that are open for exploitation are all ephemeral, hence, if left
the resource of seed would not persist and develop into a bed of fully
grown mussels. Environmental factors such as exposure to prevailing
autumnal gales, excessive current speeds or heavy predation will
undermine the integrity of the seed bed and lead to wide scale dispersal
and an expiration of the resource.

Application for authorisation to fish

On locating and identification of a seed bed by the Industry, the
appropriate Sea Fisheries Committee (SFC) will immediately be informed.
If the seed bed lies within, or adjacent to the boundaries of a European
Marine Site (EMS), such as in Morecambe Bay or Carmarthen Bay, the
Statutory Conservation Agency will also be informed. A ‘Test of Likely
Significant Effect’, possibly leading to an Appropriate Assessment is
undertaken of the likely impact of the activity of fishing the seed bed
(licenced through SFC and Marine & Fisheries Agency licences and
authorisations) on the features of the EMS. Fishing for seed can only
proceed if the activity is not deemed to have a likely significant adverse
effect on the features of the EMS.

The timeline between application and receipt of an SFC authorisation to
fish normally lies within a 28 day period.

Seed movement

Seed is moved in one of two ways, mainly by vessel and occasionally by
road. Vessel movement is preferred for a number of reasons, it is rapid,
the animals are more likely to be in a less stressed state and the
environmental condition of the animals can be controlled to a higher
degree. The vessel moving the seed in these situations is also the catching
and relaying vessel.

Road transport has been utilised in the past, for example when either
weather conditions or distance to relay site have made vessel movements
difficult. Seed movement by road also occurs when the seed mussel has
been bought from a third party.

In both incidences, the origin of the seed is easily determined and risks
associated with any populations of invasive non-native species can be
established prior to any relaying of seed occurring.

Seed Relay

In all cases, mussel seed will be re-laid by vessel, at controlled densities
inside of the defined boundaries of leased ground. In the case of seed
imported into the Fishery Order, initial relay will ideally be to an
intertidal location, allowing the animal to develop certain physiological
behavioural responses that might not otherwise occur if re-laid directly
into subtidal. Post relay, intertidal beds are extensively monitored on a
monthly basis, during low water spring tide. This will allow for early
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detections of any unusual mortality or occurrence of unwanted (including
INNS) species to occur and allow for early use of remedial measures to
reduce additional development of heightened risk.

Seed mussel that has over-wintered inside the boundaries of the Fishery
Order will, in some cases, be moved to a subtidal location to complete grow
out. Again during this process vigilance will be maintained by vessel crew
for any INNS.
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Appendix C ~ Summary of information on the eight invasive non-native species specifically addressed in the Code of Good
Practice.
Current UK Relevant info on life cycle and Species specific measures required in
Species distribution preferred habitat red, amber and green zones

Violet sea
squirt
Botrylloides
violaceus

Extensive on
south coast of
England

Likely to inhabit low intertidal and shallow
subtidal. Unlikely to inhabit areas of fully
open coast. Known to grow on Mytilus sp. so
may be present on mussel seed beds in
dispersal range of existing populations.
Adults are sessile, larvae only free-
swimming for a few hours, so dispersal
potential is low.

: Do not import seed from these
areas to the Menai Strait, unless absence
verified by independent survey.

Amber zone : Collection permitted in this
zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to
North Wales.

Green'zone : Collection permitted in this

zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to the
Menai Strait.
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Carpet sea
squirt
Didemnum
vexillum

No confirmed
records in UK
but present in
Malahide and
Carlingford
marinas in

ROI

Occurs on hard substrata in the subtidal
and shallow subtidal. Commonly grows on
and over other sessile biota including
mussels, so may be present on seed beds in
dispersal range of existing populations.
Adults are sessile, larvae only briefly free-
swimming, so dispersal potential is low.
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_: Do not import seed from these
areas to the Menai Strait, unless absence

verified by independent survey.

Amber zone : Collection permitted in this
zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to
North Wales.

Green'zone : Collection permitted in this

zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to the
Menai Strait.



Solitary sea
squirt
Corella
eumyota

Extensive on
south coast of
England,
widespread
around Irish
coast

Likely to inhabit low intertidal and shallow
subtidal. Unlikely to inhabit areas of fully
open coast. Capable of growing on Mytilus
sp. (observed growing on oysters) so may be
present on mussel seed beds in dispersal
range of existing populations. Adults are
sessile, larvae only free-swimming for a few
minutes, so dispersal potential is low.

_: Do not import seed from these
areas to the Menai Strait, unless absence

verified by independent survey.

Amber zone : Collection permitted in this
zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to
North Wales.

Green'zone : Collection permitted in this

zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to the
Menai Strait.
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Slipper
limpet
Crepidula
fornicata

Extensive in
Wash, Thames
region and
south and
south west
coasts.
Extensive in
south Wales,
as far north as
Burry Inlet.

Occurs on a variety of substrates in low
intertidal and shallow subtidal. Known to
grow on Mytilus sp. so may be present on
mussel seed beds in dispersal range of
existing populations. Adults are benthic,
larvae free-swimming for 4 to 5 weeks, so
dispersal potential is high.
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_: Do not import seed from these
areas to the Menai Strait.

Amber zone : Collection may be permitted
in this zone for import to the Menai Strait, if
risk deemed negligible and / or absence
verified by independent survey. If fishing
does proceed, vigilance should be maintained
in looking for this species during prospecting
/ fishing. If discovered in seed, reporting
procedures to be followed and seed not to be
brought to the Menai Strait.

Green'zone : Collection permitted in this

zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to the
Menai Strait.



American
jack knife
clam
Ensis
americanus

Extensive on
the east coast
of England,
including the
Wash, Humber
and Thames
Estuary and in

the Channel.

Occurs in intertidal and shallow subtidal
sand and sandy mud flats, usually in
estuaries and bays. Unlikely to be present
1in mussel beds. Adults are benthic, larvae
free-swimming for 2 to 4 weeks, so dispersal
potential is high. Larval settlement occurs
over summer months.

_: Do not import seed from these
areas to the Menai Strait, unless absence

verified by independent survey.

Amber zone : Collection permitted in this
zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to
North Wales.

Green'zone : Collection permitted in this

zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to the
Menai Strait.
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Chinese
mitten crab
Eriocheir
sinensis

The Wash,
Rivers
Thames,
Medway, Dee
and Duddon.

Adults occur in fresh or brackish water
habitats, larval stage inhabits lower
estuarine, saline areas. In autumn, adults
migrate down rivers to the sea to reproduce.
Females over-winter in deeper waters
before moving back to brackish waters to
hatch eggs in the spring. After settlement in
the lower estuary, the juvenile crabs
migrate upstream to freshwater. Adults are
benthic, larvae free-swimming for several
weeks, so dispersal potential is high.
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_: Collection permitted in this zone
for import to the Menai Strait, at times of
the year when larvae, juveniles and adults
are not in the marine environment.

Amber zone : Collection permitted in this
zone for import to the Menai Strait, at times
of the year when larvae, juveniles and adults
are not in the marine environment.

Green'zone : Collection permitted in this

zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to the
Menai Strait.



Veined rapa
whelk

Rapana
venosa

Found in
North Sea not
yet established
in UK waters

Occurs on hard sand, muddy sand and hard
substrata with attached bivalves. Likely to
be attracted to mussel beds, as a food
source, so may be present on mussel seed
beds in dispersal range of existing
populations. Eggs are laid attached to hard
surfaces. Adults are benthic, larvae free-
swimming for 3 to 6 weeks, so dispersal
potential is high.

_: Do not import seed from these
areas to the Menai Strait, unless absence

verified by independent survey.

Amber zone : Collection may be permitted
1n this zone for import to the Menai Strait, if
absence verified by independent survey. If
fishing does proceed, vigilance should be
maintained in looking for this species during
prospecting / fishing. If discovered in seed,
reporting procedures to be followed and seed
not to be brought to the Menai Strait.

Green'zone : Collection permitted in this

zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to the
Menai Strait.
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Wakame

Undaria
pinnatifida

Extensive on
south and
south west
coasts

Occurs on a range of hard substrata,
ranging from stable rocky reefs to mobile
cobble habitats. In soft habitats it grows on
bivalve shells, invertebrates and
epiphytically on other seaweeds. Spores
may settle on mussel beds throughout the
year, in dispersal range of existing
populations. Spores are released in late
spring / early summer and germinate at
20°C, so dispersal potential is high.

_: Do not import seed from these
areas to the Menai Strait, unless absence

verified by independent survey.

Amber zone : Collection may be permitted
1n this zone for import to the Menai Strait, if
absence verified by independent survey. If
fishing does proceed, vigilance should be
maintained in looking for this species during
prospecting / fishing. If discovered in seed,
reporting procedures to be followed and seed
not to be brought to the Menai Strait.

Green'zone: Collection permitted in this

zone for import to the Menai Strait, but
vigilance should be maintained in looking
for this species during prospecting / fishing.
If discovered in seed, reporting procedures to
be followed and seed not to be brought to the
Menai Strait.
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Appendix D Schematic of Code of Good Practice for mussel imports into the
Menai Strait.
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Appendix E Eradication measures for removing invasive non-

native species from mussel lays. These

eradication
measures were developed under contract by the Bangor Mussel Producers Association (BMPA) and
are informed by methods used during the 2007 programme to eradicate slipper limpet from the
mussel lays in the eastern Menai Strait. Whilst these procedures focus on the slipper limpet, it is
considered that they are generally applicable to most Invasive Non-Native Species (INNS).

2. 1. Standard Operating Procedure: removal and eradication of slipper limpet
Crepidula fornicata from mussel lays

In the event that slipper limpets are found on the BMPA’s mussel lays during the
routine monitoring program the following removal and eradication measures are
triggered.

1.1 Slipper limpet control methods

The introduction of the slipper limpet Crepidul a fornicata in the late 19th century to
native oyster beds in Essex and along the south coast of England was very rapidly
considered to be a threat to the oyster industry4 5. The majority of control methods
described in the literature is related to oyster beds and not specifically to mussel
bottom culture sites. Earliest attempts to eradicate or control slipper limpets focused
on their removal and included dredging and dumping above the high water mark and
hand removal of individuals with the offer of a ‘bounty’ as encouragement®. Most
recently, in efforts to control high density infestations in France, removal by suction
dredges has been employed with varying success.

Other methods of control focused on killing the slipper limpets. A method of treating
relatively small quantities of shellfish and oyster ‘cultch’ with hypersaline solutions
are reported to be effective in controlling newly settled slipper limpets?. This method
is currently being investigated by a Seafish Industry Authority funded project
although it is difficult to envisage such a method being applicable to a very large
amount of material such as required in this case.

The use of chain riddles has been routinely used on the Kent and Essex oyster beds to
physically damage break up the slipper chains but this disturbance may actually act
as a dispersal vector compounding the problem.

The practice of smothering slipper limpets by relaying clutch or by ploughing is
reported to be effective as the slipper limpets are unable to unbury themselves®: 8.
Slipper limpets are primarily suspension feeders relying on food particles from the

* Dodd (1893) in Orton J.H. (1912). An account of the natural history of the slipper-limpet (Crepidula fornicat, with
some remarks on its occurrence on the oyster grounds of the Essex coast. Journal of the Marine Biological Association
of the United KingdouD, 437-443.

> Crouch W. (1893). On the occurrence of Crepidula fornicata in Essex. Proceedings of the Malacological Society

19.

% Hancock D.A. (1969). Oyster pests and their control. Burnham on Crouch, Ministry of Agriculture Fisheries and Food.
Laboratory Leaflet (New Series), No. 19.

7 Franklin A. (1974). The destruction of the oyster pest Crepidula fornicata by brine-dipping. Technical Report No,8
Fisheries Laboratory, Ministry of Agriculture Fisheries and Food, Lowestoft.

¥ Korringa P. (1952). Recent advances in Oyster Biology (concluded). Quarterly Review of Biology7, 339-365.
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water column and although capable of clearing their feeding structures® it is unlikely
that if completely smothered that they would be able to feed effectively. In addition,
adult slipper limpets are sedentary and are unable to either burrow or reposition
themselves once buried.

During the winter of 2006/7 slipper limpets were discovered on mussel lays in the
Menai Strait. These mussels had been sourced from a site in the English Channel
which was contaminated with slipper limpets. A series of measures were
implemented to attempt to remove slipper limpets from the site; firstly the affected lay
was dredged to remove as much of the mussels and associated material as was
practicable, and; secondly mussels sourced from a slipper limpet clear area were
relayed densely over the area in order to smother any remaining slipper limpets.

Subsequent joint agency (Countryside Council for Wales (CCW), North Wales & North
Western Sea Fisheries Committee (NW&NWSFC) monitoring surveys have recorded
two dead shells and no live slipper limpets (pers. com. Bill Cook NW&NWSFC).

In the absence of any viable alternative technique and in respect to its recent success,
it 1s recommended that the removal and smothering approach is adopted as an
appropriate response to any future inadvertent introduction of slipper limpets (or
other Invasive Non-Native Species) into the mussels lays operated by BMPA
members.

1.2 Step -By -Step Instructi  ons for Removal of Slipper Limpets
These procedures are to be instigated as soon as operationally practicable after the
discovery of introduced slipper limpets on the BMPA members mussel lays.

1. The first task is to identify the source of the infested mussel seed and to
determine the extent of the area into which the infested mussel seed has been
laid. This area should be clearly defined as a series of positions describing its
perimeter. This provides a reference and allows the targeting of resources.

2. This infested area should be repeatedly dredged until the catch per unit effort
(amount of mussel per haul) is so low as to be unviable to continue.

3. The removed infested mussels should now be removed from the site and not
relayed anywhere within it. If a market cannot be found for these mussels the
options are either:

e Transportation for relaying in an area already infested with slipper
limpets (probably close to the source of the mussel seed), or;

e That they are put ashore for disposal
Step -By -Step Instru  ctions for  Smothering of Residual Slipper Limpets

These procedures are to be instigated as soon as operationally practicable after
removal of slipper limpet infested mussels from the mussel lays.

? Johnson J K. (1972). Effect of turbidity on the rate of filtration and growth of the slipper limpet, Crepidula fornicata
Veliger, 14, 315-320.
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2. A source of seed mussel should be obtained from an area agreed by CCW and
NW&NWSFC.

3. This slipper limpet free seed mussel is then washed onto the affected area in
high densities. It is suggested that double the usual stocking density is used

e.g. if the usual stocking density is 25 tonnes per hectare, relaying should be at
50 tonnes per hectare.

Bangor Mussel Producers Association has also developed procedures for follow-up

surveys on mussel lays, to monitor for the presence of slipper limpet, to ensure that
eradication is thorough.
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ANNEX 7

SPECIMEN LEASE FOR THE MENAI STRAIT OYSTER AND MUSSEL FISHERY
ORDER 1962

DATED 200

NORTH WESTERN AND NORTH WALES

SEA FISHERIES COMMITTEE

and

LEASE (+ COUNTERPART LEASE)

relating to
Area

(Oyster & Mussel Fishery Order 1962)
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MAIN TERMS AND
CONDITIONS

LETTING AND RIGHTS

The Landlord is North Western and North Wales
Sea Fisheries Committee of 1 Preston Street
Carnforth Lancashire

The Tenant is [LESSEE]
of [ADDRESS]

The Order is The Menai Strait Oyster and Mussel
Fishery Order 1962 S.I. 1962 No. 705 and The
Menai Strait Oyster and Mussel Fishery
(Amendment) Order 1964 S.I. 1964 No. 550
relating to parts of the foreshore and bed of the
Menai Strait in the Counties of Gwynedd and
Anglesey under which the Landlord is the
Grantee and is empowered to set out and mark
portions of the Fishery such portions being
referred to in the Order as layings.

The Rights are the rights to work and maintain
the Layings as lays or layings or breeding or
fattening grounds for the cultivation of oysters
and mussels

The Layings are the portions of the Fishery
marked by the Landlord in accordance with the
Order and coloured red on the plan annexed.

The Fishery is the area within the limits defined in
the Order.

The Term of this lease begins on 1* April 2009
and ends on 2™ April [2016].

The Rent is [£] per year (exclusive of Value
Added Tax) until 31% March [ ] for the remainder
of the Term the Rent will then be agreed between
the Landlord and the Tenant and failing
agreement any dispute will be referred to the sole
arbitration of the Director of the Shellfish
Association of Great Britain.

The Rent is payable in advance by equal half
yearly payments on every 1% Aprili and 1%
October the first payment to be made on the date
hereof

The Landlord lets the Rights to the Tenant at the
Rent for the Term

The Landlord reserves the right of:-

the Department for Environment Food and Rural
Affairs and the National Assembly for Wales and
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TENANT'S
OBLIGATIONS

12

12.1

12.2

12.3

12.4

12.5

the Commissioners of Crown Lands and any
persons duly authorised by them and the
Landlord and their Fishery Officers or any of their
respective servants agents or workmen or
persons duly authorised by the Landlord or their
Fishery Officers full right and liberty of ingress
egress and regress to upon and from the Layings
for any lawful purpose.

all estate rights powers privileges authorities or
exemptions reserved by the Order to the Crown
and all rights of navigation anchoring and
mooring.

The Tenant's Obligations to be observed
throughout the Term are:-

The Tenant will pay the Rent and any value
added tax chargeable on the Rent.

The Tenant will pay all rates and outgoing in
respect of the Rights or the Layings.

The Tenant will keep in existence and maintain in
a proper state of repair to the satisfaction of the
Landlord the marks (if any) indicating the limits of
the Layings

The Tenant will repay on demand all sums
hereafter expended by the Landlord in
maintaining or replacing the marks (if any)
indicating the limits of the Layings.

The Tenant will use the Rights only for the
purpose of layings for the breeding or fattening or
cultivation of oysters and mussels and ancillary
purposes in connection therewith and at all times
efficiently and properly to manage use and keep
the Rights and to use his best endeavours to
prevent the Layings or any part from being or
becoming wholly or partially dormant or unused
or becoming choked or foul unless owing to
silting of the bed of the Menai Strait or other
circumstance beyond the control of the Tenant or
(so far as the Tenant is reasonably able to
prevent it) from containing any starfish or slipper
limpet or any other creature or substance or thing
which is or may be detrimental to oysters and/or
mussels or the biodiversity of the Menai Strait by
compliance with the code of good practice for
mussel seed movements and the Memorandum
of Understanding between Bangor Mussel
Producers Association (BMPA), the Landlord and
Countryside Council for Wales (CCW) signed on
14 July 2008.
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12.6

12.7

12.8

12.9

12.10

12.11

12.12

The Tenant will so far as is reasonably
practicable keep clean the Layings to the
reasonable satisfaction of the Landlord

The Tenant will not assign transfer underlet or
part with possession of the whole or any part of
the Rights

The Tenant will not import into the Layings or any
part of the Fishery any shell fish from outside the
Fishery without any prior consent or licence
required by the National Assembly for Wales.

The Tenant will observe and comply with all
legislation including for the avoidance of doubt
any byelaws or regulations relating to the Port of
Caernarfon so far as the same affect or relate to
the Rights or the Layings.

The Tenant will not do or omit and (so far as such
matters are within the control of the Tenant) use
its best endeavours to prevent the doing or
omission of any act matter or thing on the
Layings or in the Fishery which may constitute a
contravention of the terms of the Order so far as
such terms fail to be observed and performed by
the Tenant PROVIDED that no byelaw under the
Sea Fisheries Regulation Act 1966 shall be
deemed to prevent the use of a dredge for the
purpose of taking oysters and mussels within the
Layings and this proviso in so far as it may be
lawful thereunder shall apply to any byelaw made
under any statutory re-enactment or medication
of the said Act.

The Tenant will not undertake or make any work
constructions or disturbances of the sea bed in or
around the Layings without the written consent of
the Landlord and pay the Landlord’s necessary
charges.

The Tenant will at all times provide to the
Landlord on demand full and true accounts or all
oysters and mussels sold by the Tenant and all
other information required by the Landlord with
reference to the Rights or the Layings or (so far
as such information may be within the knowledge
of the Tenant) to the Fishery in such form and
made up to such date as the Landlord may from
time to time reasonably require and to do all other
acts and things whatsoever which may be
requisite or necessary to enable the Landlord to
comply with the requirements of the National
Assembly for Wales in so far as they affect or
relate to the Rights or the Layings.
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FORFEITURE

12.13

12.14

12.15

13.1

13.1.1

13.1.2

13.1.3

13.1.4

13.1.5

The Tenant will from time to time whenever
required by the Landlord submit to the Landlord
or its authorised agents on reasonable notice or
permit the Landlord or its authorised agents to
enter upon the Layings to obtain samples of the
oysters and mussels for the purpose of analysis
or any other determination in connection with the
maintenance management and development of
the Fishery and at all times comply with any
statutory or other requirements relating to public
health including any Public Health Shellfish Order
or similar Order in force or which hereafter may
be brought into force in relation to the Fishery so
far as the same affects or relates to the Layings.

The Tenant will not deposit or allow to be
deposited empty shells mud or other substances
so as to interfere with or impede navigation by
ships or boats in the Menai Strait or block or tend
to make ineffective any drainage channel in or
adjoining the said Strait or to cause nuisance.

The Tenant will at the end of the term hereby
granted or on the prior determination of this
Lease (unless properly determined by the Tenant
under Clause 14.3) deliver up the Layings in
good and proper condition in accordance with the
covenants contained in this Lease.

The Landlord may without notice forfeit this
Lease if:-

any rents are overdue for 30 days or more
(whether or not demanded); or

any of the obligations or provisions under this
Lease or under the Order on the part of the
Tenant are not performed or observed by the
Tenant; or

the Tenant has an order made or resolution
passed for winding up (unless for the purposes of
reconstruction or amalgamation) or has a
receiver appointed; or

the Tenant enters into an arrangement or
composition with creditors; or

any distress or execution is levied on the
Tenant's goods and on forfeiture the Term will
end without any compensation for oysters and
mussels in or on the Layings at the time of
forfeiture PROVIDED that the Landlord and the
Tenant will retain any accrued rights in respect of
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QUIET ENJOYMENT

13.2

14

14.1

14.11

any antecedent breaches of this Lease by the
other

If the Tenant shall cease to actively operate and
maintain the Layings the Landlord may without
notice re-enter and take possession of the
Layings (or any part as if entering the whole)
without making any compensation for oysters and
mussels in or on the Layings at the time of re-
entry PROVIDED that the Landlord and the
Tenant will retain any accrued rights in respect of
any antecedent breaches of this Lease by the
other PROVIDED that if any dispute shall arise
between the Landlord or the Tenant as to
whether the Layings are being actively operated
and maintained for the purposes of this clause
the said dispute shall be referred to the sole
arbitration of the Director of the Shellfish
Association of Great Britain as hereinafter
provided.

It is also agreed that save for the provisions of
Clause 13 the Tenant shall have quiet enjoyment
of the Rights save that should the Judgment of
His Honour Judge Davis dated 6 March 2008 be
overturned then Clause 14.1 shall have effect

If any portion of the land the Layings are situated
on shall be required by the owners of the land for
any lawful and licensed works or for commercial
purposes the Landlord shall be at liberty to give
28 (twenty-eight) days notice in writing to the
Tenant expiring at any time that such portion is
so required and on the expiration of such notice
the Landlord shall be at liberty to re-enter and
take immediate possession of the portion of the
Layings so required and the term as regards the
said portion shall absolutely cease and determine
and this Lease shall continue in full force and
effect as if such portion had not been included in
the Layings PROVIDED that:-

if there is reasonable anticipation of the
productivity of the Tenant of the Layings being
reduced by such cessation and determination
then the rents hereby reserved shall be reduced
to such amount as is reasonable in relation to the
anticipated reduced productivity of the tenant
such reduced rent to take to take effect as from
the date of re-entry and to be assessed by the
Director of the shellfish Association of Great
Britain unless agreed between the parties hereto
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14.1.2 PROVIDED further that if the effect of such
cessation and determination is to render the
Rights no longer economically viable or
otherwise useful for the Tenants purposes then
the Tenant shall have the option to determine
this Lease on giving not less than 28 (twenty-
eight) days notice in writing to the Landlord
such notice to expire not later than 60 days
(sixty) days from the date of such cessation and
determination.

14.2 If owing to the silting of the bed of the Menai
Strait the maintenance or working of the whole
or of a substantial part of the Layings becomes
impracticable then the Tenant shall be entitled
to determine this Lease at any time on giving
not less than 6 (six) months prior notice in
writing to the Landlord and in the event of such
determination there shall be an adjustment of
rent to the date of determination.

14.3 The Order (or a copy) has been inspected on
behalf of the Tenant and the Tenant is deemed
to have full knowledge of its terms and
provisions.

14.4 In case any dispute or difference shall arise
between the Landlord and the Tenant during
the Term touching or concerning this Lease or
in any way relating to the user or occupation of
the Rights or the Layings such dispute or
difference shall be referred in accordance with
the Arbitration Act 1996 or any statutory
modification or re-enactment thereof for the
time being in force to the sole arbitration of the
Director of the Shellfish Association of Great
Britain whose decision thereon shall be binding
and conclusive on the parties thereto.

SIGNED ... (LEASE)
(Landlord acting by Chairman and Chief Executive)

DATEOF THISLEASE ..., 200

SIGNED ... (COUNTERPART LEASE)

(Tenant acting by two directors or one director and the company secretary)

DATE OF THISLEASE ... 200
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