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Executive Summary

The Blue Marine Foundation is working with a number of partner organisations on-telomgroject

to restore the native oyster beds of the Solent and enable the ligveent of a sustainable oyster
fishery. The marine environment of the Solent is subject to a number of interlinked environmental
problems including overfishing, habitat loss, water pollution, invasive species and disease. Overfishing
of oysters in the pasas drastically reduced the amount of oyster bed habitat in the Solent. The long
term reduction in oyster bed coverage may also have contributed to water quality issues through a
reduction in overall filtration capacity of oysters. A decline of the aygtgulation could also have
knockon socieecological effects, by reducing the habitat available foffih stocks and their prey,

and therefore affecting catches for both commercial and recreational fishers.

Oyster restoration is a high priority at tmational, Europeanandg 20+ f f S@Sft ® ¢KS RSOf
native oyster population by 50% over 25 years was instrumental in its classification as a priority species

AY GKS 'YQa .. A2RAGSNEAGE ! OGA2Yy t f Impsbthreateiied S 2 & &
species that requires conservation action at the national level. Tdtisnalaction plan is part of the

lyYyQa O2yiGNROGdziA2y (2 YSSGAy3 At 20l f OA2RADSNARA
Diversity. Globally, an estimated 8%f¥wyster beds and reef habitats have been lost.

A key consequence of the oyster population loss in the Solent has been a reduction in the marine
ecosystem structure and function, and the provision of ecosystem services by this keystone species.
Oyster bels provide a wide range of ecosystem services, particularly those categorigexvssoning

as a food sourcesupportingbroader processes such as nutrient cycling and biodiversitycaitaral,

as part of our natural heritage. As active fifeeders oysters remove suspended material from the
water column leading to clearer and cleaner watrsingle native oyster can filter up to 200 litres of
water a day whilst a one hectare oyster bed magnove and deposit over 7.5 tonnes of suspended
sedimentper year Largescale removal of oysters can lead to increased nutrient levels, stronger algal
blooms and increased risk of anoxic conditions, as reported for Chesapeake Bay on the U.S. Atlantic
coag.

As a food resource, oysters have been harvested in Europe since Romamtigaier An oyster
fisheryhasbeen operatingn the Solenfor centuries Between 1972 and 200fie Solentsupported

9 dzN2 LJS Qa -sudstaMiEgSatitre ogistef fisherin 1978, 450 vessels were involved in oyster
fishing between Weymouth and Chichester and at least 700 fishermen relied on oysters for a
substantial part of their income.

However, since this peak in production the oyster population has declined with a ey reported
in 2007 as a result of poor recruitmeih. 2013, the marine authorities were forced to close the Solent
oyster fishery to protect the remaining stock.

A study commissioned by BLWE2014reported that it is biologically possible to restore the native
oyster population of the Solent. From extensive consultations, BLUE believes that an oyster
restoration project isvill make a major contributioto national and global conservation prioritiés

this speciesFurthermore the project has great potential to engage public support around a shared
overall vision for sustainable fisheries and conservation in the Solent which is currently lacking. The
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native oystercan trigger debate orthe managerent of inshore fisheries, stakeholder and public
engagement, pollution control and protected areas.

Employing valuable knowledge and experience gained from its project in Lyme Bay, BLUE formed a
coalition of stakeholders, including fishermen, marine amatal authorities, scientists and
conservationists to establish the Solent Oyster Restoration Projectiate, seedunding from Marks

& Spencer, MDL Marinas and The Roddick Foundation has allowed BLUE to form a working group
which has researched the massues and possible solutions, assessed potential restoration activities
and site locations and developed tliige year management plan. The project has the overall goal to:

Restore the status of the native oyster (Ostrea edulis) in Solent waters sohieatthy, selsustaining
oyster population is present that will support the development of a viable and sustainable oyster
fishery and improve the provision of other ecosystem services

A series of objectivelsasbeen designed to achieve this letegrm ambition with the prime objective

being to increas¢he spatial coveageof healthy oyster beds across the Solent. The next stages of the
project will implement the oyster reseeding programme using a number of miffe techniques,
commission the necessary environmental studies and assessments, establish a scientific monitoring
programme and start planning an extensive communications programme for the project and the
native oyster through awarenesaising events andctivities such an annual oyster festival.

The restoration and reseedingrogramme is challengingdowever, we believe that the following
initiatives when combined willtand a high chance of success will be laying an unprecedented
volume of seed asters; we will be using a varied mix of wild, innovative mariculture and ranched
methodologies and; we will protect theroodstock against fishing and other disturbancéhis
combination of volume, variety of tedigue and protection will give us the bestance of ensuring
resilience against issues that have beset other repopulation initiatives.

Successful oysteestoration is a numbers gamehdé Working Group intends to sour¢en million

juvenile native oysters from a UK hatchery to grow to maturitywgi® variety of wildand culture

based techniques, to help repopulate the Solent with oysters. Thousands of mature brood oysters will
Ffa2 o0S 0GNryat20FriSR Ayid2 WwWalyOldz NEQ aAGSa LINE
spawning and spat disbution into the Solent. The Working Group, in conjunction with Land Rover

Ben Ainslie Racing, MDL Marinas and Portsmouth University, has also initiated an innovative native
oyster breeding programme which involves suspending brood stock oysters inoeagesth mooring

pontoons in seven marinas. This programme will be extended to other marinas across the Solent over

the next five years.

TKS NBISYSNIGA2Y 2F GKS dnultiphkybénsits for theiem@dninend? Lidzt | {
fishermen and other stkeholders, helping to create more sustainable livelihoods and improving the
economy in the local area. This project will also develop greater awareness of the importance of the
Solent as a natural marine and coastal system in providing a range of ecosysteices to local

people. The intrinsic value of this project is in the establishment of an integrated process to ensure

the longterm recovery of not only the native oyster but of the entire Solent marine ecosystem.
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Introduction and Background

Project Background

Using the valuable lessons learned from previous work in Lyme Bay on collaboratisgement and

restoration of inshore watersy Southern Englandlue Marine FoundatiorBLUEis working with a

number of partner organisations on an ambitipusngterm project to restore the native oyster
(Ostrea edulisbeds of the Solent and enable the development of a sustainable oyster fishery.

The marine environment of the Solent is subject to a range of serious and interlinked environmental
problems including water pollution, invasive species, disease, habitaatus overfishing. Poor water
quality is causing the closure sdmeshellfish fisheries due to inadequeawvastewater infrastructure.
Overfishing of oysters in the past has drastically reduced the amount of dystehabitat in the
Solent leading to thelosure of the oyster fishery in 2013. The replacement and smothering of oyster
beds by slipper limpets (a nerative, invasive species) further limits the amount of space available
for the settlement of oyster spat.

A longterm reduction in oyster bed agerage in both estuarine harbours and the main Solent channel

is also likely to have contributed to water quality issues throughreduction inoverall filtration
capacity of oysterthroughtheir ability tofilter andclean large volumes of water. The e of the

oyster populationalso hasknockon socieecological effects, by reducing the habitat available for fin
fish stocks and their preympactingboth commercial and recreational fishers. Water pollution is
FFFSOGAY3a (o2 27F ginfefsh ovarIhdRTRest and tailtdheriwdighyflégwlnto the
Solent and support important stocks of migratory fish such as salmon and sea trout. Furthermore, the
Solent is a key nursery area feeabasswhich have been considerably overfished across their
distribution range in the Channel and require careful management.

[ 1 9 Q& ferxheBdienwias ts tdmmission a research and feasibility stpdilishedin early
2014 to identify the reasons for the collapse of the oyster population and fishery and the possibility
of bringing about its restoration (Gravestock et al., 201@)ring thenext 18 monthsBLUE gathered
intelligence in the areand conducted series ofmeetings with the fishermen and other stakeholders
to fully understand all the issues and views. In June 2014 BLUE established a stakéfookiiey
Group consisting of a range of stakeholders, regulatory bodies and concerned organigatiadsg
fishermen, fish merchants, the Southern and Susseshore Fisheries Conservation Authorities
(IFCA} the Marine Management Organisation (MMO), Natural England, Hampshire and Isle of Wight
Wildlife Trust, the Environment Agency, Public Health Authorities,sRmnith and Southampton
Universities and the Solent Foru@ut of the main stakeholder group emerged a smalkahnical
working group responsible for planning, creating and implementing a comprehensive management
plan for therestoration of the native oystr and associatedcosystem improvements.

The SolenDyster Restoration Projetakes inspiration fronother large restoration projects such as
the Billion Oyster Projecdh the United Statesa coalitioraimingto re-seed a billion live oystein the
New York Harbour area by 2030 and create 100 acresetifsustainingoyster reef.Similarly, he
native oyster is a keystone species in the Soleith the potential to transform the status of the

1 Gravestock, V., James, F., and Goulder2(M4. Solent Native OysteDs¢treaedulis) Restoration: Literature
Review and Feasibility Study. MacAlister, Elliott & Partners.
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marine environment if oyster beds are restored and the kégssors for oysters minimised and
managed It is desirable to restore its prodigiotiftration capacity, as well athe potential for a
valuable edible harvesif sustainably sourced oysters

Thepreviously mentionedeasibility studycommissioned byBLUE(Gravestock et al., 2014lggests

that a portfolio of viable techniques exist for oyster restoration. BLUE and the Solent Working Group
believe the time is ripe for a project to restore the largest population of native oysters in Europe. Such
a progct is bound to teach many lessons that can be applied to other water bodies with a history of
human influence and neglect.

Oyster biology, ecology and status

The native oyster(strea edulisis a bivalve mollusc that growsexcess of10mmin lengthand lives

in depths of up to 8@netres The species is widely distributed around the British Isles and Norwegian,
North and Mediterranean Seas as welbéisthe Atlantic coast of Morocco. The main stocks in the UK
are found in the west coast of Scotlandetboutheast and Thames estuary, the River Fal, Lough Foyle
and the Solent (Jackson, 2087)

The species is associated with productive estuarine and shallow coastal water habitats and lives on
firm bottoms of mud, rocks, muddy sand, muddy gravel withIsheetd hard silt. Suitable habitats in

GKS FT2NXY 2F WYOdzZ GOKQ O60NR]1SYy akKStfa yR 230KSNJ
species is exploited (Jackson, 2007).

Native oysters have a life spanfofe to ten years but may reach in excess of 15 years of age. They
reach maturity at agéhree years and reproduce from June to September. Larvae can disperse as far
asten kilometresand the larval stage lasts from -BD days. Oysters are protandrous alternating
hermaphroditesc they start off as males producing sperm then switch to females producing eggs,
before switching back to male and back again several times (Jackson, 2007).

Native oysters feed by pumping water through a filter in the gill chamber, removipgsded organic
particles. An important food source is thought to include particulate matter which has been re
suspended from the bottom materidghrough tidal currens and storms (Grant et al., 1990)The
growth rate of oysters living in sheltered siisgaster than in exposed location#his is thought to be
attributed to the seston volumévolume of organisms and ndiving matter floating in the water
column)rather than flow speed or food availability (Valero, 2006)

The introduced slipper limpeCtepidula fornicatpisa direct competitorwith the native oyster. They
compete for space and food am@noccur in very high densitieslowever, oysters are able to settle
on slipper limpetshellswhich are known to be a suitablesettlement substrateNative oysters are
predated on by a variety of species including starfisld molluscspecies such athe sting winkle

2 Jackson, A. 200Dstrea edulidative oyster. In TyleWalters H. and Hiscock K. (edrine Life Information
Network: Bitogy and Sensitive Key Information Revides-line]. Plymouth: Marine Biological Association of
the United Kingdom. Available fromttp://www.marlin.ac.uk/species/detail/1146

3 Grant, J.Enright, C.T. & Griswold, A., 1990. Resuspension and grovtstiefa edulisa field
experiment.Maine Biology104, 51-59.

4 Valero, J., 2008strea eduli$rowth and mortality depending on hydrodynamic parameters and food
availability.Department of Maine EcologyGgteborg UniversifyStramstad, Sweden. pp. 47.
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(Ocenebra erinaceagommon whelk Buccinum undatumand the American oyster drifUrosalpinx
cinereg with the latter feeding mainlyon oyster spat (Jackson, 2007).

The native oyster population of thekdleclined by 50% over 25 years, which was instrumental in its
Of FaaAFAOFGAZ2Y & | LINAZ2NAGE & UEKEARIYTigmearsS | Y Q&
that it has beendentified as one of the most threatened species that requires conservation action at
the national level. Recommended actions under this BAP include the protection of remaining oyster
beds from mobile fishing gear and commercial exploitation; the maintemaoic the existing
geographical distribution within UK inshore waters; increasing the abundance of the oyster within UK
inshore waters; monitoring of populations at existing locations and prevention of deterioration to the
habitat of the species through cgmatent authorities (JNCC, 208207 he native oyster has also been
included on the OSPARst of threatened and/or declining species and habitats since 2003, with
recommendations for improvingts conservation status provided for the regional le@PSAR
Commission, 2009)

Globally, some 85 per cent of oyster reefs and beds have begmlitista corresponding loss ihe
multiple ecosystem services provided by skekeystone specig¢Beck et al., 2011)

Solent Oyster andrishery history

Oyster keds have been exploited in the Solent since Roman times (Gunther)'4&8d were an
important fishery in the Middle Ages with records of managed beds across the region (Tubb¥., 1999)
Although the Solent oyster population has fluctuated in the past, thasebeen a lonterm decrease
since the 9" century, mainly caused by overfishing of oyster beds through the introduction of
dredging in the midl9" century. Oyster beds were quickly denuded through dredging in the following
decades, so much so that atlanaged beds in the Solent were sustained by imported oysters as
natural beds were nearly exhausted (Woods, 187 Qysters were imported from Spain and North
America, which also introduced invasive species that are oyster predators or competitorsngcludi
the slipper limpet. The Solent oyster industry collapsed in the 1920s as most of the remaining oyster
population was killed by diseaSghat was associated with high laying densities in managed beds
(Tubbs, 1999). After some recovery in the 1950s theubation was devastated again by the harsh

5 UKBAP 1999. Tranche 2 Action plans. Maritime species and Habitats. [Online]
http://jncc.defra.gov.uk/PDF/UKBAP_Tranch&@tionPlans/ol51999.pdf

6 JNCC, 201@strea edulisUK priority species pagesversion 2.

" The Convention for the Protection of the Marine EnvironmentoftheNertha G ! Gt F yGA O 606G KS ah
| 2y BSYGA2YyE0

8 OSPAR Commission, 2009. Background docume@gbea edulignd Ostrea edulibeds. 22 ppISBN 978-
90684068-6. Publication Number: 28/2009

9Beck et al., 2011. Oyster Reefs at Risk and recommendations for conservation, restoration and management.
Bioscience

10 Giinther, R. (1897). “The oyster culture of the ancient Romdositnal of the Marine Biological Association

of the United Kingdord, 360-365.

1 Tubbs, C. (1999The ecology, conservation and history of the Sal@gtckard Publishing Limited,

Chichester. 184 p.

12Woods, W. (1877).etters on oyster fisherieshe causesf scarcity; the remedies; etd@albot collection of

British pamphlets. Bdard Bumpus, Holborn Bars. 43lpndon.

13 Retrospectively identified as the flagellate protozddexamita
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winter of 196263 which included a large proportion of those in Beaulieu Estuary and Newtown
Harbour (Kamphausen, 2012)

Restocking of the Beaulieu beds in the late 1960k imported oystersfrom Northern Europ along

with those that survived into 1963 led to a remarkable recovegysterpopulations with consecutive
years of successful spatfall throughout the Solent in the 1970s (Kamphausen, 2012). The recovery
continuedthroughout the Solent into the early9B0s despite heavy fishing and led to the Solent
becoming thdargest seHsustainingnative oyster fishery in Europe between 1972 and 2006 (Tubbs,
1999 Gravestock et al., 2014)he oyster fishery peaked at the end of the 19W0, in 1978, 450
vesselsinvolved in oyster fishing between Weymouth and Chichester and at least 700 fishermen
relying on oysters for a substantial part of their incordey & Davidson, 198%) Catches were highest

in the 19791980 season at 840 tonnes or 15 milligrsters (Ke Davidson, 1981However, oyster
beds in the Beaulieu estuary were cleared in 1986 as a control measure against the diseasedisnami
(Kamphausen, 2012).

Since the early 1980s, tl#olentoysterpopulation has been in declingith a particularly steemrop
reportedin 2007 The declineover the last 25 yearis thought tobe partly causedby a previous lack

of suitable regulatory tools and resourcasthat the fishery wasot properly managed which allowed
fishing tocontinue at an unsustainable levétrom the 1970s onwards, oysters were taken from the
Solent and rdaid in other parts of Britain and Europe for growinig to marketable size. Stocks were
depleted by overfishing with catchedsounderreported whichhindered effectivemanagement of
the fishery. Historically, the populationasenhanced by larval supply from managed oyster beds in
the estuaries and harbours bthis has not been the case recent yearsGravestock et al2014}5.

Finally,in 2013 the SouthernlFCA reported that th@annual harvest had dropped from 200 to 20
tonnes over five years ansubsequenthseverelyrestrictedthe fishery. Thatestrictionincluded the
completeclosure of the wider Solent to oyster fishing mgening of the fisheryn Portsmouth and
LangstoneHarbours forfour weeks per year in 2013014, andwo weeks per year fothe 20142015
and 20152016seasons.

Stressors

Ostrea eduligopulations are highly susceptible to population fluctuations caused by their sporadic
recruitment, & well asoverexploitation, predation, disease, and changes in their local environment
(Kamphausen, 2012Jhereis a variety of theories on the reason for thecentdecline of the native
oyster in the SolentNo single cause was attributed to the population deeliit is more likely to be a
combination of factors, some of which are discussed below.

It is thought that the decline began after multiple failures in recruitment which suggested that there
had been a disturbance in the reproductive processes of thmufadion (Gravestock et al2014) An
issuethat may befaced by the population in relation to reproductionaskewed sex ratioa(ratio of

14 Kamphausen, L.M. 2012. The reproductive processes of a wild population of the European flaDsyrstar
edulisin the Solent, UK.
15 Key, D. &avidson, P.E. 1981. A Review of Development of the Solent Oyster Fisher019a@boratory

Leaflet, No. 52. Lowestoft. 40 pp.

16 Gravestock et al2014. Solent native oyste©étrea edulisrestorationg Literature review & feasibility
study.
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6:1, male to femalevas found in one study (Kamphaus@®12) which if the case, wouldeduce the
reproductivepotential of the population There isalsoa lack of suitable spat settlement substrate
leading to insufficient numbers of spat overcoming mortality factors.

All of these problems have been exacerbated by other factors such as overfishing in the region as
mature individuals who are able to reproduce were continuously removed while no new individuals
were added to the population. The native oyster is particularly vulnerable to overfishing as the species
is relatively longived and characterised by sporad@aproduction (Laing et al., 2005) Habitatloss

and degradation, also brought about by the effects of channel dredgegplted in a loss of
broodstock andavailable space for future recruitmenHabitat loss has occurred due to the
proliferation ofslipper limpes (Crepidula fornicat) which has smothered large areas of oyster beds

in the estuariesPopulations have also been threatened by therease in numbersf the European

oyster drill Ocenebra erinacedp predator of the oysterand the paraite Bonamia ostreaén the

Solent which cause an incream mortality of oystergGravestock et al2014)

Another key stressor in the Solent is the quality of the waldre Solent consists of a large coastal
water body which is fed by sevemdtuaries and harbourall of which contribute to failing chemical
status and eutrophicatioin the main water bodys assessed under the Water Framework Directive.
The main Solent water body was assessed to have moderate ecological status in 2048faikd

for chemical status in several years. Hygiene classificationsdisobeen carried out for the native
oyster populations in several areas in the Solent and the majority have been classified asesrfong
B. Ths classification means that pesarvest, oysters must bee-laid or purified bycooking by an
approved methodThe microbiological standari:

Uive bivalve molluscs from these areas must not exceed the limits oftalfiwethree dilution MPN
test of 4,600 Ecoli 100g FIL in more tharD% of samples. No sample may exceed an upper limit of
46,000 Ecolimnn3d CLJ[ ©Q

These classifications and other water qualgtgueswill have implications for any oysters harvested
from the fishery later in the process as well as being a potential stressor to the populations.

TheNeed forOyster and EEosystemRestoration

Locallythe Solent oyster collapse has been significant in lBaibnomic and environmental terms. It

has challenged the economic viability of an inshore fishing fleet of 140 registered vessels and
fishermen have either left the industry or diversified irdther fisheries such as the new fishery for
seltseeded manilaclams Consequently, dredging and digging for these clams in the intertidal is
damaging the habitaivhere the clams are foundVhilst @me of this clam fishing is legadmeis also

illegal unregulatedfishing,and poaching,n areas closedo shellfishfisheries due to microbiological
contamination, often as a result of poor water quality.

7 Laing I., Walker, P. & Areal, F. 2005. A feasibility study of native o3stre@ edulisstock regeneration in
the United Kingdom. CARD Project FC1016 Native Oyster Stock RegergfaRaview of Biological Technical
and Economic Feasibility. CEFAS. 97 pp
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The Solent contains important habitats suclsaggrass beds that areritical feeding groundfor birds
for which the Solent has been protected under national andpean law.Dredgingand fishingis
prohibited in seagrass bedgross the Solent.

The loss of oysters has had an impact on fisheries and on the ecosystem in.gekeyatonsequence

2F GKS 28adGSNRa O2ftfl L1AS KI a otubiyfeahdumBbRdn®i A2y A
the provision of ecosystem services by this keystone species. Oyster beds provide a wide range of
ecosystem services, particularly those categorisedprmvisioningas a food sourcesupporting
broader processes such as nutrieycling, anatultural, as part of our natural heritage (Kamphausen,
2012). Oyster beds contribute significantly to inshore shallow biodiversity by increasing habitat
complexity and providing a hard structure for settlement of marine life. These beddsara aryptic

habitat that provides protection and nursery grounds for juvenile fish and other spesextive
filter-feeders oysters remove organic material from the water column such as phytoplankton,
bacteria and particulate detritus. Oysters praid rich food source for marine animals living on or in

the seabed through the production of waste materials, increasing the turnover of nutrients and
organic carbon which increases the overall productivity of the ecosystem (Dame!®1$96ering

large wlumes of water also reduces water turbidity and allows greater light penetration which in turn
increases primary production. Removal of oyster beds can lead to increased nutrient levels, stronger
algal blooms and increased risk of anoxic conditions agragt in Chesapeake Bay after the decline

of oyster reefs (Dame, 1996).

The Solent has a series of estuaries with serious water quality issues. The harbours and estuaries at
Langstone, Chichester, Portsmouth, Pagham, Medina, Newtdwastern Yamand Hamble are
considered by the Environment Agency to dither eutrophic or at risk of eutrophicatiofwhen a

water body becomes enriched with nutrients such as nitrate and phosph@ites can cause algal
bloomsin the waterwhich disrupt normal ecosysm function and promote the growth dfenthic

algae which can smother seabed habitats.

Investigations by the Environment Agency have resulted in the designation of Langstone, Chichester,
Portsmouth, Pagham, Medina, Newtowkastern Yaand Hamble estuags as sensitive areaw
polluted waters under the Urban Waste Water Treatment Directive/andNitrates Directive.
Following these designation§&outhern Wateris upgrading sewage treatment works to reduce
nutrient inputsandthe agricultural sectoris keing targeted with nitrate vulnerable zones. However,

the Solent Water Quality Association estimates it will take desdwdore the levels of nutrients
reduce sufficiently for the amount of seaweed to reduce visibly. The restoration of the oyster
populaton in the Solentalong withthese other measurescould help to improvewater qualityin
thesearess.

There is growing interest in oyster restoration internationally, particularly in Amevitere
restoration projectsare beingcarried out across the countryA number of approachekave been
taken by these initiatives including the formation of artificial reefs, the establishment of broodstock
sanctuaries and community involvement in oyster husbandry (Brumbaugh et al.!200&)Willion

18 Dame, R., 199@&cology of Marine Bivalves: An Ecosystem Apprd@BtC Press, New York. 272 p

19 Brumbaugh, R.D., Beck, MW.2 Sy s [ ®5®% / N} A3JKSE L® YR I AO014a% t®d HA
and monitoring of shellfish restoration projects: an ecosystem services approach. The Nature Conservancy,
Arlington, VA., MRD Educational Report No. 22. 28pp
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OysterProjectthas been running iNew York harbour fosixyears. During this period, students have
successfully restored over eleven million oyst@vhere the population was previousfunctionally

extinct?) throughthe use of oyster cagesurseries and hatcheries as well as reef reconstructian.

in the Solent, along with the restoration of the oyster population, a key aim of the project is restoring

GKS t20Ff YIFINARYS S02aeaiGSyQa yI (dzNI f ¥®aefsl yAaYa
wherethe oystersresidet. Another projecthas been underwaysince 2014n Chesgpeake Bayndits

tributaries where there was historically a very valuable fisherythe current population is estimated

to be as low a4% of historic levetd. The projectinvolves the creation of oysteeefs andhe use of

hatcheries tagrow-on spat®.

In Europe, there have been some limited attempts at oyster restoration in Scotlatbs and
Germany.The first restoration efforts in the UK were made in October 2004 wherCentre for
Environment, Fisheries and Aquaculture Scie(CEFAS commissioned byhe Department for
Environment, Food and Rural AffaiBEFRAand Seafish, undertook a feasilyilistudy on native
oyster restoration in the UK (Lairg al., 2005, Laingt al., 2006%*. A number of groups in different
locations around the UK have considered the feasibility and attempted the restoration of native oyster
populations. This has been doie South Wales (Woolmaest al., 201)?°, Shetland (Shelmerdine &
Leslie, 200¥5, Strangford Lough in Northern Ireland (Kennedy & Roberts, Z9B®berts et al.,
2005®) and the Solent (Key & Davidson, 1¥8&and Chichester Harbour (Vause, 281Eagling,
2012%Y) on the south coastrurther details of these restoration programmes are summarised in the
commissioned MEP report (Gravestock et al., 2014).

To date there have been trials in Chichester harbour, but restoration techniques have yet to be
applied alonghe30Y At S f2y3 gl GSNBIe GKIFIG Aa GKS {2ftSyido
to meeting targets set by thenited NationsConvention on Biological Diversity.

Recovery of the population is dependent on improved larval recruitment. Recruitteads to be
sporadic and dependent on local environmental conditions including summer sea water temperature,

20 Bjllion oysterprojectc about: http://www.billionoysterproject.org/about/

21 http://www.billionoysterproject.org/about/

22 http://www.cbf.org/about-cbf/officesoperations/oystefrestoration-centers

2 http://Ichesapeakebay.noaa.gov/oysters/technieadpectsof-oysterrestoration

24 Laing, I., Walker, P. & Areal, F. 2006. Return of the naiiv&uropean oystestrea edulisstock
restoration in the UK feasible®quatic Living Resourcd®, 283287.

25 Woolmer, A.P., Syvret, M. & Fitzgerald, A. 2011. Restoration of Native Gysteza edulisin South Wales:
Options and Approaches. CCW Contract Science Report No: 960, 93 pp.
26Shelmerdine,R.L.&Leine,B.2009.Restockingofthena.tivetﬁgestea,edulisinShetland:habitat
identification study. Scottish Natural Heritage Commissioned Report No. 396.

27 Kennedy, R.J. & Roberts D. 1999. A Survey of the Current Status of the FlaD®ys&edulisin
Strangford Lough, Northern Ireland, withveew to the Restoration of its Oyster Be@sology and
Environment: Proceedings of the Royal Irish Acadeasy 7988.

28 Roberts, D., Smyth, D. & Browne. L. 2005. Native oySrga edulisfishery enhancement in Strangford
Lough, Northern Irelandtellfish News20, 5-6.

29 Key, D. & Davidson, P.E. 1981. A Review of Development of the Solent Oyster Fishe8, L8Bbratory
Leaflet, No. 52. Lowestoft. 40 pp.

30Vause, B., 2010. Chichester harbour oyster initiative. Shellfish News£30, 5

31 Eagling, L., 2012. Reproductive success of tHaideNative OystelOstrea edulisn Chichester harbour.
alaiSNRa ¢KSaiAad ! yAGSNEAGE 2F {2dziKIYLW2yZ ! Yd co Ll

Blue Marine Foundation (BLUE), 3rd Floor, Sdtiiiding, Somerset House, Strand, London, WC2R 1LA
www.bluemarinefoundation.com
BLUE Marine Foundation is a UK registered charity, no: 1137209

Pagel3



predation intensity and hydrographic conditions. As weluatvourableenvironmental conditions,
recovery could also beestricted by the dominape of other species such as the slipper limpet that
came about following the loss of the oyster population (Jackson, 2007).

The Solent

The Solent is a strait of water separating the Isle of Wight from the south mainland coast of England.
The Solent estuame system consists of a number of separate estuaries and harbours including
Southampton water, the West Solent, the East Solent and Spithead, Portsmouth, Langstone and
Chichester Harbour. Within the Solent a mixed fishiemgets a number of different commrcial
specieghroughout theyear. There are 140 commercial vessels registered to berths in the Solent. The
Solent harbours are important nursery areas $eass and support threatened runs of migratory
salmon and sea trout on their way to and from spawg grounds on the rivers Test, Itchen, Meon,
Hamble and the New Forest streams. Eels also migrate from these rivers to spawn at sea. The Solent
is important to recreational anglers who fish from the shore and from private and chartered boats.

Habitatsfound in the Solent include mudflats, sandflats, grazing marsh, saltmarsh, vegetated shingle,
sea cliffs, rocky shores, lagoons and various types of seabed. They include examples lost from other
areas of the south coaslts mudflats are rich in invertelates andare therefore important feeding
grounds for waterfowl and waderQyster bedsupport a complex trophic structure and high levels

of biodiversity, thusighlighting another reason to restore thef@rabowski and Peterson, 2087

There are two Special Areas of Conservation (SACs) in the Solent: the Solent and Isle of Wight Lagoons
and The Solent Maritime. Both of these sites were selected as SACs due to special habitats that are
contained within them The Solent and Isle of Wightagoon&habitat consists ol O2 | &G f | 32 ;
priority habitat which does not interact with the oyster fisherin the Solent Maritime, the three

priority habitats are estuaries, spartina swar@pértinion maritimag and Atlantic salt meadows
(GlaucePucinellietalia maritimag. There are also three Special Protection Areas g5t are

protected for birds and their supporting habitats located in the Solent area. These agoliet and
Southampton Water SPA, Portsmouth Harbour SPA and Chichestdraagdtone Harbours SPA.

These three SPAs and the Solent Maritime SAC form the Solent European Mas(EENE&E

32 Grabowski, J. H. and Peterson, C.H. 2B@5toring oyster reefs to recover ecosystem sesvite
Ecosystem Engineers: Plants to Protidts:10.1016/S187806X(07)8001-7
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Special Areas of Conservation: Marine Conservation Zones:

- Solent Maritime - Chesil and Stennis Ledges
- South Wight - Poole Rocks
- Solent and Isle of Wight Lagoons - The Needles

- Studland to Portland
- Lyme Bay and Torbay
- Chesil and the Fleet

Special Protection Areas:

- Solent and Southampton Water

- Chichester and Langstone Harbours
- Portsmouth Harbour
- Poole Harbour

- Chesil and the Fleet

Special Protection Area
. :l Special Area of Conservation|
. : Marine Conservation Zone
|| Southern IFCA District

© British Crown and OceanWise, 2016. All rights reserved. License No. EK001 -20160112. Not to be used for Navigation.

Figurel: Map of the Solenindicating the location of designate@iropeanMarine Stes

BLUE and its experience tyme Bay

BLUE came into existence as a result of the awanthing film,The End of the Linbased on the book

of the same name. Both the film and the book advocate responsible fishing and the creation of large
scalemarine protected areas. BLUE westablishedto bring about the creation of marine reserves,
marine protected areas and private sector solutions in the sea to make fisheries more sustainable.

BLUE has been working in Lyme Bay on the D®amset coast since 2011 to improve fishefes
managemat. Here, BLUE helped to strengthen an existing marine protected area that was being
overfished with pots after mobile gears were banned. BLUE helped to bring together a range of
stakeholders including fishermen, regulators and conservationists to forrking group. Together

this working group set up a model that helped to restore the fishery to a sustainable level. Actions
taken under the model included agreeing on a code of conduct for fishing in the bay; the development
of a fully documented fisheriescheme; and the development of infrastructuedfudingchiller units)

to ensure fish caught are of high quality to bring in high prices to the fishermen.

BLUE intends to roll odhe collaborativemodel establishedn LymeBayin the Solent to improvés
fisheries, in particulaior the native oystepver the longterm. The feasibilitystudy Gravestock et al.,
2014)indicates thatit is biologically possible to restore the native oyster population of the Solent.
From extensive consultations, BLUEdwads that an oyster project is not only worthwhile in itself but
that it has the best potential to engage public support around a shared overall vision for fisheries and
conservation in the Solent which is currently lacking. The oyster is the startimgrpaiconversation

that can include the management of fisheries, enforcement, pollution control and protected areas.
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Goals, Objectives, and Activities
Theprimarylong-term goal of the SolerDysterRestoration Project is to:

Restore the status of thanative oyster (Ostrea edulis) in Solent waters so that a healthy, -self
sustaining oyster population is preseittat will support the development of a viable and sustainable
oyster fisheryand improve the provision of other ecosystem services

ManagementObjectives

Objective 1

Restore native oysters throughwild and mariculturere-seedingof 4 KS { 2f Sy 4 Qa &I (SN
significant volume of juvenile oysteusingactive managementethodologies

Objective 2

Protect wild and reseededmature breeding oystesA y W&l y Ol dzr NB aAiS®Q ¢ KSNJ
reproduce undisturbed in order tsustain longterm replenishment ofthe native oyster stock

Objective 3
Improve theability of the native oyster to provide a suite @fosystem servicdsr the Solent
Objective 4

Develop avarenesof the oysters, their importance and the wider marine environmemd develop
supportfor the project through community engagement and education

To achieve the above objectives and restore the native oyster population of the Solent a suite of
activitiesis planned over the next five years. These include, but are not limited to:

Site feasibility assessments to identify the locations for a ranggsiésfocussed activities
Designation of oyster broodstock,-seeding and culture sites

Oyster bed restoration including harrowing of historical beds dominated by slipper limpets
Assessment of the feasibility of invasive species mitigation measures

Sourcing, relaying and growing of juvenile oysters

Reseeding ohatcheryreared juvenile oysters at sites across the Solent

Community engagement and education

=A =4 =4 4 -4 4 A

These activitiesre incorporatednto the draft five year timeline for the project (Ann&x along with
other potential areas of work (saextsection).lt should be stressed that oyster restoration is a long
term process which is highly likely to take mtran five years to achieve (Laing et al., 20@&storing

the oyster fishery will onlige feasible when there is sufficient recovery of the native oyster population
along with effective management to ensure that any future fishing is-e@umented and
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sustainable By injecting unparalleled numbers of oysters into the Solent (over teion)illwve believe
that the restoration programme stands an unprecedented chance of success.

Anticipated Outcomes

Outcome 1

Increased angrotectedcoverage of healthy oyster beds in the Solent up to and beyond.2020
Outcome 2

Supported restoration of oysterin the Solent to enable sustainable lodervesting of oysterin
certain carefully selected zondseyond 2020 through a variety of wild seeding and mariculture
methodologies

Outcome 3

Increased proportion of locallgourced, sustainably reared or cduigysters in local and regional
markets beyond 202@fom certain zones

Outcome 4

Raised public and stakeholder awareness of the importance of oysters for the health of shallow
inshore marine waters of the Solent

Blue Marine Foundation (BLUE), 3rd Floor, Sdtiiiding, Somerset House, Strand, London, WC2R 1LA
www.bluemarinefoundation.com
BLUE Marine Foundation is a UK registered charity, no: 1137209

Pagel7



Oyster Restoration Activities

Figure2: The native or flat oyster@strea eduli}

The native oyster restoration programme wike a multi-faceted approach with a number of linked
activities occurring across the Solent. There arerhain site types for different activities with some
overlap between themA key outcomewill beincreasel and protectedbiomass of oyster broodstock
presentin Solent watersThis will be achieved by a combination of oyster translocation to designated
broodstock sitesand oyster culture in protected estuaries. LocatlyUksourcedwild oysters will be

re-laid at set densities at subtidal sites located within harbours and estuaries (Broodstock 1) and also
in the main Solent channel (Broodstock 2). All lineodstock sites will be protected from fishing to
ensure that oysters are left undisturbed.

Broodstock sites in the Solent channel will be located in areas where the use of towed fishing gear is
not possible (rocky areas or around mamade structures) These areas were selected through
discussions with local oyster fisherméiranslocated oysters will also be housed in specially designed
cages attached to pontoons in marinas across the Solent régjidnject to the success of initial trials)

The anticipagd increase in the number of oyster larvae in the Solent will lead to enhanced recruitment
of spat on both seabed sites and in spatting ponds. The spat collected in spatting ponds by the Beaulieu
and Newtown rivers will be growan in pontoon cages and aites within the two river systems
(oyster culture site$. These two rivers are privately owned without public access which will prevent
poaching. Afterone to two years the reared oystemwill be transferred to selected broodstock or
active managemerntites across the Solent.

In addition, the feasibility of using hatchery reared native oysieralso being assesseSeasalter
ShellfishLtd., a hatcherypased in Whitstable, Kenyould rear oysters that would be usé&wth to re-
seed Solent oyster be@dsdto provide juvenile oysters for egrowing in pontoon cages and ranching
systems. Tig offersthe potential todepositten million juvenile oyster¢50 mm shell heightinto the
Solent marine environmensubstantiallyenhancinghe existing oyster pagation.
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Through the restoration obyster habitat throughout the Solent, the projewill support thelong-

term development of a sustainable oyster fishémycertain carefully selected zond3ue to a decline

in the Solent oyster fishery over the past two years, Southern IFCA have restricted oyster dredging in
the Solento a two week seasoim Langstone and Portsmouth HarbouEsery year, management of
these areas is reviewed sneasures andishing seasonare likely tovary. During the 2015 oyster
season in November, a total t&h vessels dredged for oysteraostly within Portsmouth HarbouAs

the occurrence of oysters has declined in the Solent many of the subtidal oyster beds have now
become overrun with slipper limpet€¢epidula fornicata The potential to restore the oyster fishery

will be assessed by a process of active management of selected sites knoyateabed restoration

sites Associated project activitigs reduce the inpacts of invasive species on oyster populatiares
outlined in Annex 1

Existing information on current patterns, larval dispersal and spat settlement will beiuseldition

to information on historic oyster bed sitds select site locations that arngrone to high spatfall. If
recruitment is poor and spat mortality high, the oyster populations on these sitglsl be enhanced
by translocating juvenile oysters that have been gresvnfrom spateither at the cultures sites or
from the hatchery reared stk If oyster recruitment and ogrowing is successful these sites may be
opened to fishing by local vessels involved in the project with the-lemg aim of establishing a
sustainable welmanaged oyster fishery that opens specific areas for fishingrotadional basis for
set time periods.

In addition tooyster bed restoration sitesa second related activitwill be to conduct a trial of an
oyster ranchingsystemspecificallydesignedfor the project Plans are being developdhat will use
buoyed Ihes with cage®r rafts, both on theseasurface and at set depths grow-on oystersfor
harvest by local fishermefThis offerghe potential to provide a sustainahlécally-sourcedoyster
supplywhilst also providing an alternative natestructiveform of oysterbased livelihood for local
fishermen.Additional alternative (essdestructive)oysterharvesting methodsncludinghand picking

in the intertidal or subtidakzones(by diving), more sustainable dredge designs and use of grabs or
tongs will also be investigated.

Developing a range of activities to restore oyster numbers to the Sofemimisesrisk to the overall
project and identiles bestpractice activities that can be further developed across the Solent.

The final site type i®yster sanctuaries These are naturally occurring oyster populations within
subtidal habitats where all forms of fishing are prohibited by local or European regulations for
protected areas including the Southern IFCA seagrass beds byelaw and European Marine Site
Legislation. Monitoring at these sites will detect any change in undisturbed oyster beds in shallow
depths over the timeframe of the project.

Broodstock, and potentially juvenile oysters, will also be housed in cages suspended from pontoons

in marinas acrasthe Solent. MDL Marinas has a significant presence in the Solent with seven marinas
berthing nearly 2,000 vessels of all sizes, mainly used for recreational purposes. MDL generously
funded the initial feasibility study which formed the foundation fordthi LIN2 2SO Qa RS@Sft 2
has agreed to install specially designed oyster cages in their marinas, attached to ponByons.

oysters in these cages wilicreaselarvae and spat levels in the areamplementingthe other

restoration activitiesMDL provided the pontoon for the Land Rover Ben Ainslie Racing (LR BAR) HQ

AY t2NIAaY2dziK | FNDb2dzNJ FyR Ay | aa20AF0A2Y 6AGK [w
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to trial the installation of four cages. BLUE, Portsmouth University, LR BARIRIh introduced
broodstock into the cages in January 2016 and the progress of these oysters will be closely monitored
by researchers from Portsmouth University. This early trial will inform effective expansion of the
scheme into the MDL marinas and collgormation on important elements such as stocking density,
fouling and mortality, which will be key to success when the scheme is rolled out to other marinas.
Interest has also been expressed from otbemers ofmarinas and yacht clubs in the area wkould
welcome oyster cages on their pontoon systems.

gt

Figure3: One of theLand RoveBen Ainslie Racing pontoons with installed oyster cages
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Tablel: A Summary of the types of Sitesithin the Solent Oyster RestoratioRroject

Site Name Definition Purpose / Function Notes

Area of the seabed where oysters are . These include sites in harbours / estuaries

) " Increase the biomass of oyster broodstock ) )

re-laid at set (low) densities and left (Broodstock 1) and in the main channel
Broodstock . : to enhance larval abundance and spat I \

undisturbed (not fished) to act as where dredging is not possible (Broodstoct

settlement across the Solent

broodstock for larval release 2)

Site where the culture and egrowing  Collection and grovon oyster spat and Includes cages on pontosiin marinas and
OysterQulture of oysters (spat or adults) occurs usin¢ disease resistant adults for relaying into  sites in privately owned rivers. Also act as

variety of techniques. broodstockand oyster bed restoratiosites  important broodstock

Area of seabed ohistoricaloysterbeds : o Management practies can include

d ) . : Provide areasf seabed for monitoring of . . . .

Oysteng that is (actively) managed to increase natural spatfall. ovster reseeding and harrowing, slipper limpet reduction and
Restoration the settlement and establishment of P » OY 9 techniques to reduce other invasive specie

Oyster Ranching

Oyster
Sanctuares

oysters for fishing

Linebased systems of rafta cages in
sheltered open water

Area of shallow seabed in undisturbec
habitat with naturally occurring oyster
populations

experimental fishing of oysters

Provide an alternative nedestructive
means of producing and harvesting Stle
oysters for local fishermen

To show, through monitoring, the status of
naturaloyster beds over the length of the
project

impacts (if applicable e.g. tingle)

Trial run. Link to marketing of sustainably
reared Solent oysteri$ logistically feasible
Thisdepends on takeip by fishermen

Seagrass beds protected from fishing with
mobile gear by an IFCA byelaw
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Site Selection and Location

Proposed sites for project activities are listedable2. At this stage the general location of each site
type (except for sanctuary sites) has been identified through initial discussions with Southern IFCA and
local fishermen. The exact positiondaspatial coverage of each site will be decided in the first half of
2016 afterfurther discussion within théNorking Group andfeedbackfrom stakeholders and local
specialists. Selection of sanctuary sites will requirassessment of existirand propsed protected

areas in the Solento identify their locationin a range of habitatsvith suitable existing oyster
populations.

Table2: Proposed Project Sites (working draft)
Site Type Site Name Location Notes
Newtown Newtown River Spatting ponds present
Culture . : )
Beaulieu Beaulieu River

Langstone Harbour 1 Near Langstone Harbour

Board office
Near Portsmouth To be agreed with
Langstone Harbour 2 University Langstone Langstone Harbour Board
Broodstock 1 campus
Langstone Harbour 3 Broom Channel
Portsmouth Harbour 1 Splder Lake To be agreed with QHM
Portsmouth Harbour 2 Tipner Lake Portsmouth
Portsmouth Harbour 3 Fareham Creek
HilFHead to Stokes Bay  tbd*
Hamble- Leeon-Solent tbd
Lymington- Hurst Castle  thd
Portsmouth Harbour Only general location
Broodstock 2 Entrance (Hamilto®BanRk thd (large areas) identified
RydeRoads tbd
Bracklesham Bed tbd
Sanctuary 1 tbd Locations to be decided in
Sanctuary 2 tbd protectedareasin a range
Sanctuary Sanctuary 3 tbd of suitable habitats
Sanctuary 4 thd Requiredurther
Sanctuary 5 thd assessment to identify
Sanctuary 6 tbd suitable sites
Hamble mouth west tbd
thd
Active Peel Wreck tbd Only generalocation
Management Spit Bank t&spit Sand Fort thd (large areas) identified.
Calshot wreck thd
Leeon-Solent tbd

*: thd = to be determined
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ProposedAdditional Activities
A number of otheproposedactivities have linkagesith the main theme

1. Waterquality improvement
2. Invasivespeciesmanagement
3. Sustainable oyster marketing

Details of each of thegeotential activities can be foundh Annexl.
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Environmental and Fisheries Monitoring

Monitoring of sitesand activities, oyster status and environmental conditions is a key element of the
Solent Oyster Restoration Project. The draft monitoring programme is summarised Helbie3).
Existing environmental and fisheries monitoring initiatives in the Solent managed by Southern IFCA,
the Solent Forumwhich also act as secretariat for the Solent European Marine Sitew) other
organisations will be utiliseathere possible to collect some of the required information.

Table3: Draft Monitoring Programme for the Solent Oyster Restoration Project
Target Variable Sites Frequency
Oysters
Larvae Abundance Multiple across Solent Annually
Spat Settlement density Spatting ponds, Managed sites, Annually
Sanctuaries
Survival Monthly
CGondition Monthly
Juveniles  Density Managed sites, culture, cages Quarterly
Survival

Before and after

Broodstock Density relaying, then annually

Cages, Broodstock sites, Culture

Survival Biannually
Condition Biannually
Water Temperature
Salinity Multiple across Solengincluding
different sites (broodstock, Monthly
Productivity Chlorophyll a managed, sanctuary, culture)

Particulates Suspended solids

Pests:
Slioper Before and after
Iimp%t Abundance Managed sites harrowing and then
P annually
Tingle Abundance B_roodstock , Culture and managec Various
sites
Disease:
Bonamia Presence Absence All project sites Annually

The draft monitoring programmwill be finalised in the secorgliarter of 2016 in collaboration with
project and monitoring partners. Discussions with Portsmouth, Southampton and Bournemouth
Universities will be held followed by a workshop to agree the finer detail of the monitoring programme
including responsibiliés for data collection and initial analysis.
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Statutory Fisheries Monitoring

Monitoring of the fisheries in the Solent area is conducted by the Southern IFCA and the MMO. These
two regulators monitor fishing taking place in the region to ensure that loedional and European
legislation is abided by. This can include making inspections on fishing vessels to check on the gears
being used, retention of fish or fishing more than is allowed under a quota

Environmental Education and Awareness

It isimportant to connect the general public with the environment and increase awareness of its
importance and issues faced@his will be achieved through the establishment of an Environmental
Education and Awareness Programme to run alongside the oyster restorativiies.

1 The Solent Working Group will set up a series of information boards around the Sdlesé
boards will supplement other public educational initiativeghat could potentially be
developed such as an oyster hatchery and exhibition centre.

1 BLUES keen to ensure that this project is as public facing as pos3ibis will be achieved by
including elements of citizen science suchreésuiting volunteers to help with oyster cage
monitoring and maintenance and oyster monitoring in intertidal seagjtzexds This activity
could also be included in a scha@agagement programme

1 A series of public meetingill inform the local public and interested parties about the project
and its progress over the five yeahs.addition, the Working Groumayconsder establisling
a schooh €ducationand awarenesprogrammeas BLUBas successfullgone in Lyme Bay.
This could involve fishermeand other members of the Working Group visiting local schools
to educate pupilsabout marine conservatiomnd its importance. The use of nderwater
videos, fishing equipment and othpropswill engage the public.

1 Exchange visits for fishermen are also planned over the length of the project. These visits will
enable local oyster fishermen to meet with other oyster fishergasrchers in Europe to
exchange information and knowledge on fishing and culture practices with the potential to
introduce new techniques to the Solemhich have been successful in these other arblaing
a variety of restoration technigues, in particukhose that have been found to be successful
elsewherewill give the highest chance of success in restoring the oyster beds.

Blue Marine Foundation (BLUE), 3rd Floor, Sdtiiiding, Somerset House, Strand, London, WC2R 1LA
www.bluemarinefoundation.com
BLUE Marine Foundation is a UK registered charity, no: 1137209

Page25



Project Management and Expenditure

The project will be managed on a diyday basis by BLUE staff in close collaboration ith
Southern IFCABLUE senior management and technical stdff be responsible for dailproject
management wittexpertadvice and support provided logher project partnersgonsultants and from

academia.

Project costs have been estimated for the nfixé years (2016 2020) and are presented lnnex2.
The currentotal project cost of the Solent Oyster Restoration Projeestgmated atE1,436,500 This
includes the costs of implementing the various work packages as well 4s-day management ah
administration costs. The timing of activities is depicted in the five year timeline for the prajaotx
3). The main achievements and milestones for the project for each year are provideaéx 4 Of
these the key milestones are summarised below:

Year
2016

2017

2018

2019
2020

2021

= =4 = =4 =4 =8 -8 -9 =9

=A =4 =4 =4 =4 =9

=A =2 =8 =8 =9 =

=A =2 =4 =4 =589

Milestone

Main oyster restoration sites identified and designated

First annual translocation of oysters onto broodstock sites

Costbenefit analysis of potential broodstock mortality completed
Oyster monitoring programme finalised andderway

Start culture of 10 million oysters in Seasalter hatchery

15t round of community engagement meetings held

1stfisher exchange visit undertaken

Oyster cages for MDL marinas built

At least two noAMDL marinas join the project to house oyster cagepdat
annually)

Strategic Environmental Assessment completed

Slipper limpet fishery feasibility study completed

First harrowing of oyster beds on fishing sites

1stannual Oyster Festival held

(Campaign for coastal water quality improvement stajted

10 million juvenile oysters transferred to the Solent for reseeding androwing
(Q4)

Broodstock and possibly juvenile oysters transferred to cages in MDL marinas

2" fisher exchange visit completed

(Measures to improve clam fishery managemanplemented

2"d socioeconomic monitoring of local stakeholders undertaken
(Oyster visitor centre opengd

Oyster ranching trial initiated

(Annual milestones as mentionegwork programmes ongoing)

3" and final fisher exchange visit completed

Oyster ranching trial completed

Socioeconomic monitoring of local stakeholders undertaken

Project presentation event helghotentiallyin new oyster visitor centre
5" and final round of community engagement meetings undertaken

Final Project Repo(s) produced
Final Project presentation event
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Please note that the points in brackets are for proposed additional project activities (Annex 1).
Although the timeframe for the project is five years is envisaged that the final report and
presentation d results and achievements will be completed shortly after the five year programme in
order that any data collected in the second half of 2020 can be analysed and fully incorporated
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ProjectLegacy

¢ KS LINE 2 S Ol @libe ¥he resforatios atthe ddtive oyster in the Solent so that a self
sustaining population is established that can improve the provision of a range of ecosystem services
provided by oysters and oyster beds. Linked closely to thishe provision ofsufficient suitable
substrda for the recruitment and subsequent survival of oyster spat. As oyster restoration is-a long
term endeavour predicted to take decades (Laing et al., 2005) it is likely to take longer than the
timeframe of this project to fully restore the native oystes the Solent. The current projedcs
considered as the first stage of a letegym process to fully restore native oysters to the Solent and
improve the health of its marine and coastal environment. Once the oyster population is sufficiently
restored then he appropriate authorities can consideropening the oyster fishery. Other ecosystem
services provided by oysters and the habitat they create will also increase as the oyestalvishes

itself to eventually become, once again, a key species and gemesf extensive habitat in shallow
inshore waters of the Solent.

The mainoutcomesfrom the current five year programmare antiépated to be

Designation of oyster broodstock sites closed to fishing

Increasel biomass of broodstock oysters permanentlyptacted from fishing

Increased number and biomass of oysters in the Solent

Increased spatial coverage of oyster beds in the Solent

Increased oyster larval abundance and spat settlement

At least 20 marinas across the Solent with permanent oyster cage systemeased public

and stakeholder awareness of the importance of native oysters as part of a healthy inshore
marine environment

= =4 =4 4 =4 =4

Other potentialoutcomesthat can be achieved working with project partners but highly dependent
on funding and resources incle:

1 Improved clam fishery management

1 Development of a harvesting system to enable the production of lesallyced sustainably
reared oysters by the end of the current timeframe (2020) or soon afterwards (before 2025).

9 Successfully run campaign to highli / improve water quality

A longterm (1520 years) desiredutcomefrom this work is a wellnanaged selsustaining oyster
fishery that is supported by the majority of fishermen in the Solent with a corresponding decrease in
the level of illegal fishig for oysters.

Achieving this partly depends on IFCAs having sufficient resources to enforce fisheries regulations but
also on local support and btigr from fishermen and other maritime stakeholders to help-sethitor

Solent waters. Another potentiautcome is the creation of a Fisheries Local Action Group (FLAG).
FLAGs are community groups tasked with developing locally applicable strategies to promote
sustainable activities through diversification and adding value in the fisheries sector. FLAGS are th
main route to accessing EU Axis 4 funds (fromBhmpean Maritime Fisheries FurteMFI) that will
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help with further fisheries and conservation projects going forward. These FLAGs are considered to be
key organisations for the delivery of the 2020 CoommFisheries Policy goals, particularly
regionalisation and continued support is proposed through the EMFF.

This project can make a significant contribution to restoring the native oyster in the inshore waters of
the UK and therefore help to meetanum2r¥ (1 KS 3I2@FSNYyYSyidiQa aidNFrG§S3IAc
Post2010 Biodiversity Framework.

The proposed restoration programme differs fundamentally from any previous initiatives to enhance
oyster stocks in the Solent in that the volume of brood and juvenyisters to be introduced is
significant. Allied to this, an unprecedented percentage of the broodstock will be fully protected from
any fishing activity (located in unfishable or legally protected areas and in managed cages) and will
therefore perpetuatethe sustainable rejuvenation of the oysteeds

Over the longterm restoring the native oyster will provide multiple so@oological benefits to the
Solent region and help to rebuild the natural capital of this keystone species and ecosystem engineer.
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Annex 1:ProposedAdditional Activities

1 Water Quality Improvement

Thereare significantissueswith water quality withini K S { mhdh@e/wiat@rd and estuaries. These
issues have come aboas a result of a number of factors including: population growth, large and
small industrial enterprises, the water industry, urban infrastructure, agriculture, horticulture,
transport, discharges from abandoned mines and pollution incidents.

An hcrease irstorm events in recent years has led to enhanced sewage discharges intdlaweng

into the Solent due to poor infrastructure (Clark pers. cojdinThese discharges have contributed to
issues related to increased bacterial lodelsdingto oyster bed<eing downgraded which can deem
them unsuitable for human consumption. In addition to sewage discharges, there are also other
factors that impact the water quality. Dredging operations are a key factor as they can increase
sedimentation rates and increasediment in suspension as well as impacting the levels of dissolved
oxygen, potential chemical and microbiological contaminants and nutrient concentrations in the
water. Runroff from agricultural land and its effect on water quality in estuaries and tier® will

take many years to put right, but the working group will support measures and Directives intended to
reduce chemical usage on the land and more sympathetic farming methods.

Defra has overall responsibility for water policy in England while thér@hment Agency is the
principal regulator. The project working group will therefore work with the Environment Agency to
address these issues, particularly further upstream from the main body of the Solent.

The return of the native oyster population wiohelp to improve the water quality of the Solebut

the volume of sewage discharge must decrease in order to ensure that oysters from this fishery (when
viable again) are safe for human consumpti®he project will help draw attention to water quality
issues in the Solent. The Solent Working Group will use the oyster project to engage in debate with
stakeholders responsible for and affected by water quality in the area.

1 Invasive Species Management

One key invasive species that strongly impacts thé hadS 2@ aGdSNJ FyR Aa fA{(Sfte
recoveryis the slipper limpet Crepidula fornicath a native to North America (the population is
distributed from Canada down to the Caribbean). The species is thought to have been first introduced

to the UKinto Essex in the 1880s and into the Solent in the 1930s (Barnes et al3*1By3he 1970s,

it was thought to be the most abundant benthic seabed species in the area, covering large areas of
seabed which were previously oyster beds. These limpetsable to lay down thick cohesive mud

33 Robert Clark, Southern Inshore Fishery and Conservation Authority (IFCA), pecsomalnication. In
Gravestock et al., 2014.

34 Barnes, R.S.K., J. Couglan and J. Hogm&g.3. A preliminary survey of the macroscopic bottom fauna of
the Solent, with particular reference @repidula fornicatand Ostrea edulisProc. Malac. Soc. Londah):
253275.
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which alters the seabed and is anoxic. This mud can smother cultch which limits native oyster
settlement opportunities.

Objective 5 of the project aims to reduce the impact of invasive species on oyster populafjmres.
limpets will be tackled by reducing their spatial coverage in specific areas through harrowing, which
will also increase the availability of suitable substratum for oyster recruitment.

A range of optionswill be considered for dealing with slipper limpets. A practical appraactld
involvean initial intense harrowing exercise prior to the oyster spawning season (which occurs from
May to August / September) in the first year of the projecbreakup the slpper limpet beddeaving
ONR{1 Sy akKStfa 6KAOK IINB | adaAadlroftS Wyl (dzNI f Q
slipper limpet dominated areas could therefore increase the availability of suitable hard substrata for
oyster recruitment.

Another optionwould involvefishermen dredging in areas that are known to have high densities of
slipper limpets, crushing the limpets on board then returning the broken shells to the sea, again
providing good settlement substrate for oyster spat. It is erggshthat natural oyster recruitment

onto these prepared beds will occur assuming that there is sufficient oyster larvae and spatfall (i.e.
broodstock). These options may require a Habitat Regulations Assessment (HRA) to be carried out.

1 Sustainable OysteMarketing

In Lyme Bay, BLUStablisheda Lyme Bay Reserve Seafood brand which is used to promote and sell
sustainable, traceable seafood caught in Lyme Bay. Rirhdio implement a similar model in the
Solentto support the marketingand selling ofsustainable native oysters once the fishery has
recovered. Additionally, as part of a marketing strategy to promote the project and the seafood brand,
an annual oyster festival will be created to promote the achievements of the project and the
importanceof the native oyster.
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Annex 2: Budget

ACTIVITY 2016 2017 2018 2019 2020 TOTAL
Main Project Activities

SCIENCE, MONITORING AND

ANALYSIS

Strategic Environmental

Assessment (SEA) 35,000 35,000 70,000
Costbenefit Analysis 15,000 15,000
Environmental & Fishery

Monitoring 25,000 25,000 25,000 25,000 25,000f 125,000
SocieEconomic & ecosystem

services analysis 20,000 15,000 35,000
OYSTER RESTORATION

SiteFeasibility Assessment 15,000 15,000
10 million hatchery reared oysters

for re-seeding and oigrowing 100,000 100,000 50,000 250,000
Broodstock collection and relaying

on seabed sites 10,000 10,000 10,000 10,000 10,000 50,000
Broodstockhoused in pontoon /

cage systems (nhot MDL) 10,000 10,000 10,000 10,000 40,000
Spat collection spatting ponds /

nets 15,000 15,000 15,000 15,000 15,000 75,000
Oyster bed restoration (harrowing

/slipper limpet reduction) 5,000 5,000 5,000 5,000 5,000 25,000
Workshops 5,000 5,000 10,000
OYSTER FISHERY / RANCHING

Oyster Ranching Triataft/cage

systems 20,000 20,000 40,000
COMMUNITY SUPPORT AND

ATTRACTIONS

Exhibitions & education programm 5,000 10,000 5,000 5,000 5,000 30,000
Oyster Festival 5,000 5,000 5,000 15,000
COMMUNICATIONS

Site Brand, Logo and website

development 3,000 1,500 1,500 1,500 1,500 9,000
Interpretation boards 15,000 15,000
Website & social media

management 3,500 3,000 3,000 3,000 3,000 15,500
Exchange visits 2,500 2,500 5,000

Blue Marine Foundation (BLUE), 3rd Floor, Sdtiiiding, Somerset House, Strand, London, WC2R 1LA
www.bluemarinefoundation.com
BLUE Marine Foundation is a UK registered charity, no: 1137209

Page35




ACTIVITY 2016 2017 2018 2019 2020 TOTAL
PROJECT MANAGEMENT

BLUE project management team 60,000 60,000 60,000 60,000 60,000 300,000
PHD project coordinator &roject

consultants 25,000 25,000 25,000 25,000 10,000 50,000
Office contribution 9,000 9,000 9,000 9,000 9,000 45,000
Travel & subsistence 15,000 15,000 15,000 15,000 15,000 75,000
Meetings & communications 15,000 15,000 15,000 15,000 15,000 75,000
Subtotal for Main project

activities 360,500 | 376,000| 278500| 241,000| 188500 | 1,444,500
Proposed Alditional Activities

ASHERIES

Sportfishery codes 2,000 2,000
Migratory species protection 2,000 2,000 2,000 6,000
Slipper limpet fishery feasibility

study 5,000 5,000
WATER QUALITY

Negotiations, lobbying, initiatives 4,000 4,000 4,000 2,000 14,000
Workshops (Env. Health,

agriculture) 5,000 5,000 10,000
Sub totalg additional activities 18,000 11,000 6,000 2,000 37,000
TOTAL 360,500| 394,000 289,500 247,000 190500 | 1,481,500
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Annex3:  ProjectTimeline

Agree MOU and ToR
Management plamevelopment
Establish Blue Oyster Network

2015 2016 2017 2018 2019 2020 NOTES
Quarter: 3|14|1]2|3 |4 2|3 2|3 2|3 2|3
PROJECT DEVELOPMENT /
MANAGEMENT

Information sharing network

European Marine Sites Regulations
changes (end of 2016)

Identify potential areas of
overlap and adjust plan
accordingly

OYSTER RESTORATION

- Traditional fishing knowledge

Collect from fishermen to
feed into three work streams
Immediately below

- Site Feasibility Assessment

Selecting sites for
broodstock, harrowing and
re-seeding

- Designation of oyster sites for multiple
activities

Sitesc broodstock, active
management, reseeding and
sanctuary

- Oyster translocation to broodstock
sites (locally sourced)

- Hatchery rearing of 10 million oysters

- Oyster reseeding

- Spat collection

- Oyster caged RBAR &IDL)

Sites permanently protected
from mobile gear. Tie in with
proposed or existing MPAs
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Seasalter Hatchery, Kent

Using hatchery reared
oysters

From nets or spatting ponds
(trial)

broodstock / juvenile on
growing




Oyster cages (other marinas)

Oyster bedestoration¢ harrowing and
slipper limpet reduction

Oyster ranching

SCIENCE, MONITORING & ANALY]

Strategic Environmental Assessmen
(SEA)

Costbenefit Analysis

Environmental Monitoring

broodstock / juvenile on
growing

harrowing provided by
fishermen

Start before initial reseeding
and repeat annually on some
sites

Trial of raft / cage system to
grow andharvest oysters

Check whether there have
585y NBOSYd {
that can be used.

Socioeconomic assessment

To estimate the financial
implications of potential
broodstock mortality (MEP
2014)

Habitats, Water quality,
Oysters. Include ecosystem
services indicators.
Incorporate citizen science
surveys if possible

COMMUNITY ENGAGEMENT

Includes ecosystem services
indicators

Education and Awareness:

Community Engagement / Update

Interpretation Boards

Initial meetings plusegular
follow-up to keep people
informed of progress

QOyster Hatchery and Visitor Centre

Fisher Exchange Visits

2016: Solent fishers to visit
other sites; 20200ther
fishers to visit Solent project
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Events / Exhibitions / Seafood
Festivals

Oyster Festival (various locations)

Local (e.g. Cowes Week) ani
National (e.g. London)

Hold the festival in different
locationseach year around
the Solent

ADDITIONAL ACTIVITIES

Slipper limpet fishery feasibility study
(desk top)

Tingle / Boringgponge research and
monitoring

Whether a slipper limpet
fishery can be developed in
the Solent?

Field monitoring and lab
based research on pest
abundance and spat
predation levels

Clam Fishery management

- ldentify main issues and potential
management measures

- Implement measures for pilot site

Oyster Marketing / Promotion

Local responsibly sourced
oysters

Lobbying / Campaigning

Water Quality Improvement

- Background Research

- Campaign Development

- Campaign Launch
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Annex4:

Main achievements and milestones

LIST OF ACTIVITIES AND MILESTONES TO BE ACHIEVED FOR EACH YEAR

Timing of achievements is based on the current workirajt of the project timeline

YEAR MILESTONEACHIEVEMENT Funding
Required
2015 9 Project MOU and TORan up, and agree
9 First daft of the Management Planampleted
9 Traditional Fishing Knowledge collected from oyster fishermen N/A
1 Opyster Site Feasibility Assessmentertaken
1 Hrst oyster cagesistalledon MDL/ BAR marina pontoons
2016 T Management Plan completed
1 Main oyster restoration sites identified amsignated (broodstock,
fishing, sanctuary, culture)
9 First annualanslocaion of oysters onto broodstock sites
9 Start Strategic Environmental Assessment
1 Complete Cosbenefit analysis of potential broodstock mortality
9 Start culture of 10 million oysteia Seasalter hatchery
9 Oyster cages for MDL marinas built
At least two noAMDL marinas join the project to house oyster cag
(repeat annually)
1 Finalise oyster monitoring programme and undertaReatinual
monitoring £345,500
1 Undertake * round of community engageemt meetings
1 Complete 1 fisher exchange visit
1 Attend at least one seafood festival
1 Develop and finalise marketing campaign for loestiyrced
sustainable oysters
1 (Develop and finalise campaign for water quality improvement
1 Finalise plans for oyster tatery / visitor centre
9 Assess success of each work programme and adapt accordingly
1 Produce ¥annual project report
1 Produce at least 2 regular project update newsletters
I Atleast 2 updates for website per year
2017 9 Complete StrategiEnvironmental Assessment
1 Complete oyster site and environmental monitoring for Year 2
9 Firstharrowing ofhistoricaloysterbeds at active managemensites
1 10 million juvenile oysters transferred to the Solent for reseeding
and ongrowing
1 Broodstock (angbossibly juvenile) oysters transferred to cages in £386,500
MDL marina
1 Install oyster cages in at least two new marinas
1 (Complete slipper limpet fishery feasibility stydy
1 (Main local issues with clam fisheries identified and

recommendations to improve clam fistfemanagement are
provided
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www.bluemarinefoundation.com
BLUE Marine Foundation is a UK registered charity, no: 1137209

Page40



Attend at least one seafood festiviaévent

Undertake 2 round of community engagement meetings

(Start campaign for coastal water quality improvement

Assess success of each work programme and adapt accordingly
Produce 2¢ annual project report

Produce at least 2 regular project update newsletters

At least 2 updates for website per year

2018

E R N T T B I I I B I B B R B BEE RE B R

Complete oyster site and environmental monitoring for Year 3
Third annual harrowing of oyster fishing sites

Install oystercages in at least two new marinas

Complete 24 fisher exchange visit

(Continue implementation of measures for seabass conservation
(Complete oyster pest predator research study

(Implement agreed measures to improve clam fishery managejne
(Launchmarketing campaign for localsourced sustainable oysters
Oyster ranching trial initiated

Attend at least one seafood festival / event

(Start building / setting up the oyster visitor centre)

Undertake 3'round of community engagement meetings
HoldFirg Annual Oyster Festival

(Continue campaign for coastal water quality improvement
Assess success of each work programme and adapt accordingly
Produce 3 annual project report

Produce at least 2 regular project update newsletters

At least 2 updates fowebsite per year

£277,000

2019

=A =4 =4 =8 =4

=A =4 =4 =8 =8 =9

Complete oyster site and environmental monitoring for Year 4
Fourth annual harrowing of oyster fishing sites

Install oyster cages in at least two new marinas

(Continue implementation of measures for seabass conservation
(Continue implementation of measures to improve clam fishery
managemeny

Attend at least one seafood festival / event

Complete building / setting up the oyster visitor centre
Undertake &' round of community engagement meetings

Hold annual Oyster Festival

(Continue campaign for coastal water quality improvement
(Continue marketing campaign for locafigurced sustainable
oysterg

Assess success of each work programme and adapt accordingly
Produce # annual project report

Produce at least 2 regular projegpdate newsletters

At least 2 updates for website per year

£234,500

2020

=8 =8 =8 =8 =8 9|9 4 -9 =1

Complete oyster site and environmental monitoring for Year 5
Oyster ranching trial completed

Fifth annual harrowing of oyster fishing sites

Install oyster cages in at least two nevarinas

Complete 8 and final fisher exchange visit

Complete socioeconomic monitoring of local stakeholders

£193000

Blue Marine Foundation (BLUE), 3rd Floor, Sdtiiiding, Somerset House, Strand, London, WC2R 1LA
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1 (Continue implementation of measures for seabass conservation

1 (Continue implementation of measures to improve clam fishery
managemeny

I Attend atleast one seafood festival / event

9 Hold project presentation everfin new oyster visitor centie

f Undertake 8 round of community engagement meetings (in new
centre?)

1 Hold annual Oyster Festival

1 (Continue campaign for coastal water quality improvenent

1 (Gontinue marketing campaign for locaffpurced sustainable
oysterg

1 Produce % annual project report

1 Assess overall success of each work programme

1 Produce at least 2 regular project update newsletters

9 Atleast 2 updates for website per year

1 Produce projetexit strategy

2021
1 Produce Final Project Report (s)
1 Final project presentation evewr workshop
Notes: Text in brackets refers to additional project activities.

Funding Totals are for both core and additional activities
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Annex5:  Maps

Figure4: Map showing the location of culture, brood stock and experimental fishing/active management sites
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