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Résumeé :

Cette conférence fait partie d’une série annuelle opérée depuis 26 ans, sous I’égide
principalement de chercheurs et aménageurs de la cote Est des USA, sur le theme de la
restauration des écosystémes conchylicoles. Les Etats Unis et en particulier les Etats de la cote
est ont en effet subi un effondrement drastique de la production conchylicole (huitres,
clams...), sous I'effet de la surexploitation et de la dégradation de la qualité d’eau
(eutrophisation en particulier) : I’embléme de cet effondrement est la baie de Chesapeake, la
plus vaste du pays (300 km). Des efforts financiers et humains considérables ont été engagés,
au niveau fédéral et local, sans succes patent, ce qui témoigne de la difficulté intrinséque a
restaurer un écosysteme dégrade et qui doit alerter sur I’importance d’actions préventives. La
conscience des services écosystémiques rendus par ces gisements coquilliers notamment
comme supports de biodiversité s’est étendue depuis, certains n’hésitant pas comparer I’enjeu
de préservation de ces habitats coquilliers menacés a celui des récifs tropicaux ou méme des
foréts. C’est dans ce domaine des relations entre coquillages et environnement (clarification de
I’eau et dénitrification, couplage entre compartiments pélagique et benthique, support
d’habitat et de biodiversité...) que cette conférence fournit le plus d’informations d’intérét.

Abstract :

The 14th International Conference on Shellfish Restoration (ICSR) comes this year to the
United Kingdom for the first time in its 26 years history. The conference will be held at the
University of Stirling in the heart of Scotland and its title and theme will be “Shellfish: our
undervalued resource”. The theme of the conference, “Shellfish: our undervalued resource”,
reflects the UK perception of shellfish as something that is good to eat, often in upmarket
restaurants. Shellfish fisheries and aquaculture are indeed a very important part of the UK
economy; shellfish reefs however form an ecosystem that provides myriad benefits
(“ecosystem services”) many of which have been lost through acute fishing pressures, disease,
pollution and other factors. On a global scale, shellfish reefs are considered amongst the most
threatened habitats. This conference hopes to change perceptions of the value of shellfish as a
resource by bringing scientists from all over the world to discuss how we can learn from
experience overseas, particularly in the USA, where there has been considerable investment
and community-based efforts to restore and enhance shellfish populations.

Mots-clés : coquillages, restauration, récif, Chesapeake, Crassostrea, service écosystémique

Keywords :shellfish, restoration, reefs, Chesapeake, Wadden Sea, marine, Crassostrea

Commentaire : point de vue sur les services écosystémiques liés aux coquillages, et I’intérét de
préserver ou restaurer cette ressource
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Premiere partie : Identification de la mission

Objet : 14th International Conference on Shellfish
Restoration, Stirling, 23-26 Aout 2011 : Shellfish: Our
Undervalued Resource

Dates : 23-26 ao(t 2011

Lieu : Université de Stirling, Ecosse

Missionnaire : Joseph Mazurié

Programme : Projet Surmortalités, Action Risco A070209B

Confidentiel : Non

Organisme financeur : budget du projet (financement
Région Bretagne)
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Deuxieme partie : rapport de mission

1. Résumeé

Cette conférence fait partie d’une série annuelle opérée depuis 26 ans, sous I’égide
principalement de chercheurs et aménageurs de la cote Est des USA, sur le theme de la
restauration des écosystemes conchylicoles. Les Etats Unis et en particulier les Etats de
la cOte est ont en effet subi un effondrement drastique de la production conchylicole
(huitres, clams...), sous I’effet de la surexploitation et de la dégradation de la qualité
d’eau (eutrophisation en particulier) : I’embléme de cet effondrement est la baie de
Chesapeake, la plus vaste du pays (300 km). Des efforts financiers et humains
considérables ont été engagés, au niveau féderal et local, sans succes patent, ce qui
témoigne de la difficulté intrinseque a restaurer un écosysteme dégradé et qui doit alerter
sur I'importance d’actions préventives. La conscience des services écosystémiques
rendus par ces gisements coquilliers notamment comme supports de biodiversité s’est
étendue depuis, certains n’hésitant pas comparer I’enjeu de préservation de ces habitats
coquilliers menacés a celui des récifs tropicaux ou méme des foréts. C’est dans ce
domaine des relations entre coquillages et environnement (clarification de I’eau et
dénitrification, couplage entre compartiments pélagique et benthique, support d’habitat et
de biodiversité...) que cette conférence fournit le plus d’informations d’intérét.

Mots clés : shellfish, restoration, reefs, Chesapeake, Wadden Sea, marine, Crassostrea

2. Cadrage

L’objectif

Cette conférence se tient annuellement depuis 26 ans. Elle repose sur le constat que les
récifs de coquillages forment un écosysteme qui procure une myriade de bénéfices
(«services ecosystémiqgues »), dont beaucoup ont été perdus sous I’effet de la surpéche,
de maladies, de pollutions ou d’autres facteurs. Au plan global, les récifs coquilliers sont
considérés comme faisant partie des habitats les plus menacés. Cette conférence vise a
changer les perceptions de la valeur de cette ressource en amenant les scientifiques de
différentes parties du monde a partager leur expérience. La situation américaine est
particulierement instructive, car la destruction d’écosystémes coquilliers a été massive
sur la cOte est, et des investissements considerables ont été engagés, assortis d’efforts de
la communauté cotiere dans son ensemble, pour restaurer et soutenir ces stocks
coquilliers.

L’objectif général de cette mission était d’acquérir une vision plus large de ces services
écosystémiques liés aux coquillages et des moyens de les préserver ou de les restaurer
dans les sites dégradés. Plus concretement, cette mission a permis de présenter et discuter
d’un des volets du projet Risco (la restauration d’un bassin conchylicole en Baie de
Quiberon) en rapport avec le theme général de la conférence, ceci sous un angle original
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Cadrage 7 I

susceptible d’éveiller I’intérét : I’aquaculture plutdt que les gisements naturels, et une
pression naturelle liée aux prédateurs, plutét qu’anthropique.

Enfin, toute participation a un colloque offre des opportunités de discussions et
d’échanges susceptibles d’étre valorisés dans le cadre de ses activités courantes a
I’ Institut.

Le déroulement
Les présentations sont consultables sur :
http://www.aqua.stir.ac.uk/shellfish2011/presentations

Elles se sont déroulées en 4 themes :

Theme 1: Evaluation of the habitat of restored and enhanced (artificial or man-
made) shellfish reefs.

L’un des principaux services écosystémiques que procurent les assemblages denses de
coquillages est la fourniture d’habitats, supports de nourriture, de nurserie et d’abris. En
effet, I’abondance et la diversité d’organismes associés a ces habitats structurellement
complexes excéde souvent celles des habitats alentour constitués de sédiment mou. Des
comparaisons de la faune associée entre récifs coquilliers et secteurs témoins permettent
d’évaluer les bénéfices de la restauration et du maintien des habitats coquilliers. De telles
évaluations sont présentées dans ce colloque.

Theme 2: Evaluation of ecosystem engineers in ecosystem restoration.

Cette session porte sur les aspects physiques de la restauration des récifs coquilliers, en
termes de protection du littoral, modification de I’hydrodynamisme, accroissement de la
sédimentation, et amélioration de la qualité de I’eau. Elle prend en compte différentes
especes de bivalves.

Theme 3: Restoration and management of mobile shellfish

Cette session traite plus spécifiquement des especes mobiles telles que crabes, homards,
coquilles St Jacques et crevettes, ainsi qu’éventuellement échinodermes et gastéropodes..

Theme 4: Focus workshop on oyster restoration in Europe — what can we learn
from the USA experience?

Ce worshop sur les huitres a inclu notamment les interactions entre Crassostrea gigas et
Ostrea edulis, I’intérét des actions entreprises par les communautés locales, ainsi que les
risques de maladie : elle s’est appuyée en particulier sur les réussites et les échecs de
I’expérience américaine.

4" fremer ICRS 2011, Stirling Aott 2011
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L'agenda

Agenda at a glance

Tuesday 23 August 2011

Throughout day

Golf or fishing can be orgamsed

15.00-18.00 Armval and Remstration
1830 -1930 Whisky tasting provided by WoodWinters-£ 1 lpp-optional
1930 Dinner served at the Abbey Craig Kestaurant

(for exira guests or those m chalet accommodation the cost for dinner is £24.00)

Wednesday 24 August 2011

07.30 to 09.00 Registration
09.00 to 09,10 COhpening Ceremony
910 to 1030 Theme 1: Evaluation of the habitat of restored and enhanced shellfish reefs.

10.30 to 10.50

Coffee

10.50 to 1230

Theme | continued

12.10 to 14.00

Lunch at the Abbey Craig Restaurant

14.00 to 15.40

Theme I: Evaluation of ecosvstemn engineers in ecosvitem restoration.

1540 to 16.00

Tea

16.00 to 17.20

Theme 2 continued

18.00 to 15.00

Welcome drmks reception at Crush Hall, Pathfoot Bmilding with Provost of Strlng.

1930 Dinner served at the Abbey Craig Festaurant (WE Reserve a place for £24 if not already
booked through conference at MC, or at ACD and AS Halls)

Thursday 25 August 2011

07.30 to 05.00 Fegstration

9.00 to 1040 Theme 3: Restoration and Management of mobile zhellfizh

1040 to 11.00 Coffee

11.00 to 12.40

Theme 3 continued

1240 to 14.00

Lunch at the Abbey Craig Restaurant

1345 Field tnp bv coach and boat on the Firth of Forth.
Or free to explore sites of Stirling
12.30 Dhinner served at the Abbey Craig Restaurant
21.00 Optional excursion into Edmburgh for the Military Tattoo provided bookings (£40

2nd coach leaves
17.15

per person are made) (limited numbers). Free coach wall leave stranght from Boat
Trp and retum affer event.

Friday 26 August

2011

07.30 to 05.00

Eemstration

0500 to 10.40

Theme 4: All about oysters

1040 to 11.00

Coffee

11.00 to 1220

Theme 4 continued

1220 to 14.00

Lunch at the Abbev Craig Restaurant

14.00 to 1540

Theme 4 confinmed

1540 to 16.00 Tea

16.00 to 17.20 Theme 4 continued

1200 Scottish gala conference dirner and ceilidh
Saturday 27 August 2011

10.00 | Check out

%mer

ICRS 2011, Stirling Aot 2011
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3. Bilan

3.1. Les services écosystémiques liés a la présence des
coquillages

Cette approche est issue du Millenium Ecosystem Assessment. Elle a été centrale durant
ce congres, dans la mesure ou I’existence averée de ces bénéfices a I’échelle
écosystemique et pas seulement a I’échelle de secteurs de production (péche et
conchyliculture) est la justification-méme des mesures de maintien ou de restauration
des gisements ou élevages de coquillages. Mark Spalding, de I’Université de
Cambridge (s’appuyant notamment sur Kirby, 2004 et Airoldi et al. 2007) a dressé un
constat alarmant de la situation mondiale des récifs coquilliers (85% d’entre eux
seraient en danger), comparable a celui les récifs tropicaux ou des foréts, et a plaidé
pour une meilleure reconnaissance des services écosystémiques rendus. La perte
d’habitats structurellement complexes, particulierement en zone tempérée, tend a
passer inapercue, car le référentiel de chaque observateur se limite a quelques
décennies : «the coastal and marine world is getting flatter» (Airoldi et al. 2008)

Oceans and Coasts
Shellfish Reefs at Risk

A new repart has found

that shellfish reefs
worldwide have declined

dramaltically.

http://mwww.nature.org/ourinitiatives/habitats/oceanscoasts/explore/shellfish-reefs-at-
risk.xml (the Nature Conservancy)

Ronnback et al. 2007 rappellent la distinction habituelle entre :
- services de production de biens (alimentaires...)

- services de régulation (de I’eutrophisation...)

- services culturaux (aesthétiques, récréatifs...)

Ecological System Socio-economic System

SPECIES/GENFS

1. .
Provisioning services )
Economig

N FCOSYSTEM PRC }PF_RTIT‘:
Values

T . "9
Biodiversity = =~ |Regulating services

Cultural services

£
(S.}?.'l-'(?. $
Loy

~ANp VARIETY \\.\\\.\\"“.

netic and medicinal resources, etc.
sphication, pollution control, resilience, etc.
sesthetic values, recreation, elc.

1. Provisioning se
2. Regulating serv

3. Cultural service

ices igoods) - fish, g
- mitigation of et
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Mel Austeen (Plymouth, Angleterre) met en avant, au titre des services écosystémiques,
la nourriture (poissons et coquillages), la régulation des contraintes climatiques
(séquestration de nutriments), les ressources génétiques, les technologies marines, la
fertilisation, la protection des cotes, la détoxification (bio-remediation) de certains
polluants, le contréle des maladies et de nuisances biologiques, des opportunités en
faveur du tourisme et des loisirs. Les coquillages favoriseraient aussi la faune endogée et
les bioturbateurs du sédiment. Des services indirects, non marchands et de non usage
sont a ajouter. Les interactions entre différentes activités devraient étre prises en compte.

D’autres auteurs mettent I’accent sur certaines de ces fonctions :

Farinas Franco (Roy. Uni) : développement de la biodiversité et notamment de la faune
endogée, lié aux biodepots des moules (Modiolus modiolus)

Lisa Kellogg (USA, Virginie) : fonction de dénitrification (N) et de séquestration des
nutrients, en lien avec I’évolution des biodépots, particulierement intéressante dans les
sites eutrophes. Cerco et Noel (2010) évaluent a 14%- 40% pour le carbone, 11%- 23%
pour I’azone, 37%- 84% pour le phosphore, la diminution de concentration sous I’effet
des bivalves, dans certains secteurs de la baie de Chesapeake (Cerco et al. 2010). Piehler
etal. (2011) ont évalué le potentiel de dénitrification selon les habitats.

C.Guy (Irlande) : diversité d’épibiontes sur les huitres: 50 especes ont pu étre
recensées (differentes pour C.gigas et O.edulis)

Luca Van Duren (Pays Bas) : role des coquillages, notamment épibenthiques en tant
qu’architectes des écosystemes (« ecosystem engineers »). Ainsi, les Pays-Bas
s’intéressent-ils aux capacités des huitres creuses a prévenir I’érosion des cotes, les
risques d’inondation, et la perte de sédiment dans le détroit de I’Escaut (Oosterschelde).

Différents auteurs : clarification des eaux liée a la filtration : la production primaire
(micro-algues) en est favorisée, malgré la diminution de la biomasse algale. L’effet
serait dépendant de I’échelle considérée (micro-meso-macro). Karin Troost (Pays-Bas)
souligne cependant la surexploitation du phytoplancton dans le détroit de I’Escaut, dont
I’ensemble du volume est filtré en 7 jours. La baie de Chesapeake, filtrée autrefois 47
fois durant le temps de résidence, ne I’est plus qu’une fois aujourd’hui.

Dara H.Wilber (USA) décrit les effets négatifs de la sédimentation sur les récifs, sur les
communautés résidentes, en particulier les crabes de vase et les moules.

Brenda Walles (Pays Bas): montre I’intérét de récifs d’huitres creuses pour la
stabilisation du sédiment et la défense contre I’érosion cétiére.

Andreas Waser et J.M. Jansen (Pays Bas): les gisements de moules favorisent
I’alimentation des oiseaux (eiders, goélands, huitriers-pie...) et des crabes : entre 5% et
50% des moules (selon les gisements) seraient ainsi la proie des oiseaux. Cette fonction
entre en concurrence avec le prelevement de jeunes moules opérée par la mytiliculture
(35000 tonnes par an), aujourd’hui remis en question.

Robert Rheaut (USA) résume ces services : réduction des sels minéraux en exces (via
dénitrification et séquestration de nutriments), amélioration de la qualité et transparence
des eaux, richesse des habitats et biodiversité (soutien notamment des pécheries de
pOoissons).

P.Kingsley-Smith (USA) met en avant la fonction d’habitat au profit d’organismes
nectoniques (nageurs), tels que crabes, crevettes et poissons, résidents ou de passage.

4" fremer ICRS 2011, Stirling Aott 2011
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Steven Scyphers (Alabama) présente la contribution tres significative de plusieurs types
de récifs a I’augmentation de biomasse de différentes espéces : +297% pour les crabes
bleux, +108% pour le « while red drum », +79% pour le flet...

Mark Spalding (Roy. Uni) développe ces évaluations chiffrées: 0.2 a 3.5 kg d’N
dénitrifié par ha et par jour; 2600 kg de poissons non récifaux par ha de récifs
coquilliers.

3.2. Especes et zones géographiques concernées

Les présentations les plus nombreuses ont porté : pour les USA sur les baies de la Cote Est
ainsi que du Golfe du Mexique ; pour I’Europe, sur la Wadden Sea (Pays-Bas, Allemagne) et
le Royaume Uni.

- USA coOte Est et Golfe du Mexique :
Crassostrea virginica

2/3 des eaux cotiéres seraient eutrophisées aux USA.

Baie de Chesapeake : Geret de Piper (USA), présente le cas bien connu de la baie de
Chesapeake, la plus grande baie des Etats Unis (Etats de Maryland, Virginie et
Washington), frappée d’eutrophisation, avec une « zone morte » alarmante.

Louisiane : la pécherie d’huitres (7000 t, soit 40% des USA) est en déclin (Earl
Melancon), du fait notamment des prédateurs, de la perte des zones humides, de la
diversion de fleuves. Une restauration des stocks en zone intertidale vise aussi a controler
I’érosion cotiere particulierement forte dans cette région.

40

35

t \ 1953?
30 titgr oF' {051 30

=100 =35 =80 =85 =B0 =75 =70

Fig.2. Mapshowing linear expansion of exploitation of oysterreefs along
eastern Morth America. Individual estuaries are labeled with the earliest
date for reef degradation, as derived from landings data (peak in landings),
earliest importation of nonendemic oysters to restock each estuary, and
earliest use of dredges. The major urban center driving this exploitation is
shown.

Source : M.X.Kirby, 2004 : _http://www.pnas.org/content/101/35/13096.full.pdf+html
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- Europe:
Mytilus edulis, Modiolus modiolus, Crassostrea gigas, Ostrea edulis

e Pays-Bas : Mytilus edulis, Crassostrea gigas

Les gisements de moules de Wadden Sea ont décliné entre 1930 (3000 ha ; taux naturel de
couverture est de 2-4%) et 1990, ou ils ont quasi disparu, pour remonter ensuite (1500 ha en
2010, représentant une biomasse de I’ordre de 60 000 tonnes) : les principales causes de
déclin sont I’effort de péche, la prédation (aviaire majoritairement), et les mortalités
hivernales. Le réchauffement des eaux de 2°C, observé dans ce secteur a pu induire une
prédation accrue par les étoiles de mer. Contrairement aux craintes, il a été montré que
I’espéce invasive C.gigas ne se substituait pas aux moules, mais au contraire fournissait de
nouveaux substrats propices a leur extension. Les études se développent notamment sous
I’égide de la Wadden Academie.

Les fonctions de défense contre I’érosion cotiére sont particulierement appréciées aux Pays-
Bas en particulier dans la région de I’Oosterschelde, qui héberge aujourd’hui 50 000 tonnes
de moules indigenes et 300 000 tonnes d’huitres invasives.

Mussel beds in the Dutch Wadden
Sea in 2010 (1500 ha)

Fweesdan ot sl {3010) IMARTS-rapport €130/ 10

e Irlande du Nord :

Essai réussi de construction de récifs suréleves, a base de Coquilles de pectinidés, afin de
favoriser le recrutement de Modiolus modiolus (« horse mussel »), dont les effets bénéfiques
sur la biodiversité ont été établis.

e Grande Bretagne :

En Ecosse, la primauté est donnée a I’espéce indigene Ostrea edulis, au travers du « native
oyster species action plan ». Des mesures d’estimation de la ressource, de nettoyage des
anciens gisements et d’immersion de supports pour le captage sont entrepris dans le Loch
Ryan. L’introduction de stocks résistants au Bonamia est envisagée (notamment a partir du
captage opéré dans les bassins ouverts de Rossmore (Cork, Irlande). En Angleterre, une
pécherie d’huitres plates autrefois trés active, dans le Solent, au nord de I'ile de Wight, fait
I’objet d’études de restauration : la croissance est devenue tres lente et la reproduction semble
perturbée (proportion de femelles de moins de 20%, sans explication claire). Sarah Culloty
rappelle I’histoire du déclin de I’huitre plate suite aux épizooties, et des efforts de relance
entrepris a I’échelle européenne (programme Oystercover)

4" fremer ICRS 2011, Stirling Aott 2011



Bilan 13 I

e France : Crassostrea gigas, Ostrea edulis, Mytilus edulis & galloprovincialis...

En France, grand pays de conchyliculture en comparaison des pays nordiques ou anglo-
saxons, ces enjeux de restauration de récifs coquilliers sont beaucoup moins présents. Comme
ailleurs, les gisements cétiers de coquillages indigenes (huitre plate par exemple) ont fait ou
font d’objet de surexploitation. Mais ces stocks surpéchés ont été remplacés par des stocks en
élevage, principalement de I’espece introduite C. gigas. Qui plus est, cette espece introduite
s’est mise & proliferer, initialement aux abords des parcs d’élevage, puis plus largement. On
peut alors considérer que « nos récifs coquilliers » sont les poches ou les suspensions d’huitres
et les bouchots a moules: peut-étre leurs services écosystémiques meériteraient-ils d’étre
mieux évalués.

3.3. Méthodes de restauration

Plusieurs méthodes ont été testées, souvent a grande échelle, mais avec semble t’il un déficit
d’évaluation scientifique, qui rend difficile une estimation préecise des effets.

3.3.1. Limitation des captures

Mesure primordiale si le nombre de recrues apparait limitant, appliquée par exemple
dans la pécherie d’huitres plates en déclin du Loch Ryan (Ecosse) : capture maximale de
5% du stock.

e Reconstitution d’habitats

Quand le recrutement semble limité par les supports de captage, I’introduction de
collecteurs additionnels (notamment de coquilles de bivalves) est la mesure la plus
simple et la plus efficace. Ceci est pratiqué a grande échelle aux USA, a la fois sur estran
et en zone subtidale. Des essais couronnés de succés ont été entrepris ailleurs, par
exemple en Irlande, en support & la modiole. Les habitats en 3 dimensions (s’élevant au-
dessus du sol) semblent les plus efficaces.

e Introduction de géniteurs et amélioration génétique

Jens Carlsson et Ryan Carnegie rappellent les difficultés rencontrées dans la tentative
d’introduire une souche de Crassostrea virginica (souche DEBY) sélectionnée pour sa
résistance au MSX (haplosporidie) et Dermo (Perkinsus) : les génes sélectionnés
semblent s’étre tres peu répandus dans les stocks naturels (moins de 2% ?). En Nouvelle
Zélande, un programme de réintroduction de géniteurs et de juvéniles d’Haliotis iris vise
a soutenir la pécherie d’ormeaux, avec une évaluation des effets génétiques sur la
population sauvage

e Introduction de juvéniles

Steven Allen (USA Maryland) et K.T. Paynter ont présenté les actions pluriannuelles de
semis de naissain de C. virginica indemne de maladies, dans une partie de la baie de
Chesapeake : 3 milliards de naissains ont déja été introduits, et 2 milliards par an sont
prévus au cours des années prochaines. Les sites sont identifiées par des campagnes de
caractérisation des fonds au sonar latéral et en plongée. Pour que la proportion de
femelles atteigne un niveau suffisant (20% a 1 an, 60% & 5 ans), le stock de géniteurs
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doit étre maintenu en place plusieurs années. En Nouvelle-Zélande, des introductions de
juvéniles d’ormeaux Haliotis iris sont en cours.

¢ Interdiction ou développement de I'aquaculture

Aux Pays-Bas, les protecteurs de la nature et les mytiliculteurs se sont mis d’accord
pour une réduction progressive de la capture de juvéeniles de moules sur les gisements de
Wadden Sea (transférés pour I’élevage dans I’estuaire de I’Escaut), afin de préserver la
source alimentaire des oiseaux.

Dans plusieurs Etats américains, I’aquaculture est aujourd’hui percue comme une
alternative a la restauration des gisements naturels,.

S.M.Ray (Texas, USA), devant les difficultés de restauration des stocks sauvages (Etat
du Maryland) préconise I’approche aquacole qui a montre quelque succes en Virginie.

Robert Rheaut, président de I’association des conchyliculteurs de la cote Est des USA
(ECSGA), déclare que les coquillages cultivés fournissent pour I’essentiel les mémes
services que les coquillages de gisement. Selon lui, les cages d’élevage qui miment
I’habitat de poissons en attireraient autant que les herbiers. Il rappelle en outre que la
conchyliculture est I'une des sources de protéines qui impactent le moins
I’environnement. 1 plaide pour le paiement de ces services écosystemiques aux éleveurs,
Ou au moins pour que ces services favorisent I’octroi de concessions (aujourd’hui tres
difficile). Par rapport aux gisements naturels inexploités, I’aquaculture procurerait des
bénéfices additionnels tels que (1) extraction pérenne de matiere organique et mineérale,
au moment de la récolte : une huitre =0.1a0.5g N et 0.02 2 0.16 g P : 300 kg d’huitres
extrairaient la production azotée d’une personne par an ; (2) absence d’investissement
public et (3) fourniture d’emplois et de nourriture.

e Implication du public

Gef Flimlin (New Jersey) a illustré par de multiples exemples la maniére dont le grand
public, les scolaires, des volontaires... ont été impliqués dans des opérations locales de
réhabilitation de I’environnement et de soutien a différentes espéces (clams, pectinidés,
huitres...) autrefois florissantes : contrdle de la qualité de I’eau, pose de collecteurs,
implication dans les nurseries publiques, opérations de communication (exemples en
couverture)...

e Rétribution des services écosystémiques, marché des
nutriments

Doug Lipton (Maryland, USA) signale qu’a partir de la réglementation instaurée en baie

de Chesapeake, sur la charge maximale de rejets en nutriments, une réflexion s’est

engagee dans les Etats riverains, pour ouvrir un marché des nutriments et une rétribution
éventuelle des services écosystémiques au profit notamment des conchyliculteurs.
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3.4. Projets et efforts financiers de restauration

Quelques exemples :

Aux USA, dans les Etats de la Cote Est et du Golfe du Mexique (Louisiane, Alabama),
des efforts considérables sont engagés pour implanter des barriéres récifales, intertidales
(25 M dollars en Louisiane pour disposer des structures a la cte) ou pour restaurer des
gisements subtidaux (baie de Chesapeake). Pour la restauration de cette seule baie, on a
dénombré 3487 meetings. Cependant, peu de projets ont des objectifs clairement établis.
Des estimations des fonds engagés ont été fournies par M.Spalding: NOAA : 53
millions $, US Army : 20 millions $, ONGs (centaines de volontaires...) ; American
Recovery and Restoration Act 2009.

Aux Pays Bas 20 « bed programs » sont engagés pour mieux connaitre I’évolution des
gisements de moule de Wadden Sea et leur lien avec les peuplements aviaires.

En Nouvelle-Zélande, un effort de repeuplement en ormeaux Haliotis iris, est opéré, a
partir de juvéniles d’écloseries, pour soutenir la pécherie (C.A. annuel de 50 millions de
dollars).

3.5. Discussion : effets uniquement positifs ?

On note dans cette conférence, un parti pris nettement favorable aux coquillages, dont la
présence n’aurait que des effets positifs sur les écosystemes. Pourtant, selon Cranford et
al (2011, in press), la culture des mollusques bivalves et les structures d’elevage
associées ont le potentiel d’impacter I’environnement, de différentes maniéres, a la fois
positives et négatives. L’effet positif essentiel sur I’environnement serait de soutien a la
biodiversité lié¢ a I’ajout de structures biotiques et abiotiques et a la capacité des bivalves
de clarifier la colonne d’eau. Par contre, la consommation de particules en suspension
particulierement le phytoplancton, les modifications de la dynamique des nutriments
liées a I’excrétion azotée et le recyclage de déchets organiques, et les effets liés au
transfert de matiére en suspension du compartiment pélagique au compartiment
benthique, sont classées au rang d’effets négatifs. En réalité, le caractere positif ou
négatif de ces effets dépend largement de I’écosysteme ou il s’exerce et en particulier
des facteurs qui contrélent la consommation de nourriture (intensité de I’élevage...) et la
production de déchets (facteurs physiques tels que I’hydrodynamisme).

Le point soulevé par Cranford et al. (2011) sur I’intensivite des élevages apparait comme
la cause essentielle de différence de perception entre écosystémes sous-peuplés
(surpéchés...) ou I’addition de coquillages a d’abord des effets positifs et écosystemes
surpeuplés en coquillages, ou les effets négatifs peuvent I’emporter.

Quelques affirmations émises lors de cette conférence mériteraient donc d’étre
relativisées :

(1) «En consommant le phytoplancton, les filtreurs suppriment I’accumulation de
matiére organique dans les estuaires..., qui peut les prédisposer a I’hypoxie, les
efflorescences d’algues toxiques, les maladies parasitaires, et autres symptomes de
détérioration environnementale » (Michael Xavier Kirby, 2004).
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Commentaire : certes, mais la matiere organique soutirée de la colonne d’eau tend a
s’accumuler sur le fond (dépendant des courants), avec de possibles effets négatifs

(2) Selon la société « Aquaculture Carbon Limited » (Nouvelle Zélande)
(http://www.aquaculturecarbon.com), I’aquaculture des mollusques et des crustacés
induit une séquestration de Carbone.

Commentaire : pourtant, en vertu de la réaction de calcification rappelée ci-dessous, la
calcification se traduit par une libération de CO, dans la colonne d’eau. Dans les
conditions actuelles, la libération CO, est de 0.6 mole par mole de CaCO3 précipité

2+ -
(Gattuso, 1994). €8"" +2HCOy — CaC0, + CO, +H, 0
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4. ANNEXE

Technical Programme

Aims and Themes

The overall aim of the conference 15 fo highlight the wider value of shellfish in the environment
and we have sought papers that reflect this greater value of shellfish resources and their ecosystem
SErvIces.

Conference sessions will focus on the following four programme theme areas:

Theme 1: Evaluation of the habitat of restored and enhanced (artificial
or man-made) shellfish reefs.

One of the principal ecosystem services supported by dense assemblages of shellfish is the
pmnsmn of habitat that provides food, nursery and shelter. As such the abundance and div eIsity
of organisms associated with these stmcm.rall} -complex habitats often exceeds that of surmounding
soft sediment habitats. Comparisons of associated fauna can therefore be used as a metric of the
success and value of restored and enhanced shellfish habitats. Such studies that include the
evaluation of these fauna and reef types will be presented here.

Theme 2: Evaluation of ecosystem engineers in ecosystem restoration.

This session will focus on the physical aspects of shellfish restoration mn terms of shoreline
protection, altered hydrodynamics, mcreased sedimentation and 1 Improvements mn water quality.

Shellfish restoration. enhancement and management in this session will include a number of
different species of bivalves.

Theme 3: Restoration and management of mobile shelifish.

This session will focus on the more mobile shellfish such as crabs, lobsters, scallops and shnmp.
However, papers will also be accepted for echinoderms and gastroped molluscs.

Theme 4: Focus workshop on oyster restoration in Europe — what can
we learn from the USA experience?

The ovyster workshop will take a broad view including possible mteractions between Crassosirea

gigas and Osirea edulis (or their equivalents), the value of community actions, and disease risks
but will cover some of the benefits and pitfalls from the US experience.
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Schedule of Presentations and Activities
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Tuesday 23 August 2011

15.00-18.00 | Armrival and Fegistration

18.30-19.30 | Whisky tasting arranzed by WoodWinter £10pp in Mansgpement Centre (optional)

19,30 Diinner served at Abbey Craig Pestaurant
(For extra guests or those in chalet accommodation the cost for dinner is £24.047)

Wednesday 24 August 2011

07 30-08.00 Begistration and fnll Scottish breakfast; in Manazement Centre or Pathfoot for those in halls

0200 0810 | Opening Ceremony

Sessiom 1 Theme 1 Evaluation of the habitat of restored and enbanced shellfish reefs.

2.10-0.50 Eeynote Speaker Melanie Ansten
Ecosystem services — adding valoe to shellfish resources

9.50-10.10 Dong Lipton Payrment for Ecosystem Services From Shellfish Restoration: Examplss From Chesa-
peake Bay.

10.10-10.30 | Earl J. Melancon The Importance of Constucted and Manral Intertidal Oyster Feefs to the Funrs
of the Subddal Oyster Fishery in Louisiana, TISA, as it Felates to Coastal Wetlands Festoration.

10.30-10.50 | Coffiee

10.50-11.10 | Jose Farinas-France Temporzl changes in biotic communities on artificial reefs deployed for the
repaneration of Modialus modiales biogenic reefs in Swangford Lough, Morthern Ireland.

11.10-11.30 | Raymer Piper Shellfish populations within the Eastern English Channe] Dredging Licence Areas.
Confounding factors 3 years on.

11.30-11.50 | Lisa Kellogg Bivalve restoration and aguacnlmres: The rols of associated orzamisms in enhancing
ECOSYSiem SeTvices

11.50-12.10 | Dai Roberts The world is their oyster: Differences in epibiota on sympatric populations of native
(Osreq edulis) and non-native (Crassostred gigas) oysters

12.10-12.30 | Michelle Price-Hayward Sanitary surveys in the Scomish context — 2 tool for informing site selec-
tion and optimisation of water quality.

12.30-14.00 | Lunch at the Abbey Craig Festaurant

Sezsiom 2 Theme ? Evaloation of ecosystem engineers in ecosystem restoration.

14.00-1440 | Keynote Speaker Luca van Duren
Shellfich a5 ecosystem enginesrs: small-scale processes and large-scale conseguences.

14.40-15.00 | Norbert Dankers
The wane and wax of intertidal mmssel-beds in the Dutch Wadden Sea.

15.00-15.20 | Jasper Donker Predictng survival chances of mmssel bads using hydrodynamical models cali-
brated by field measurements.

5.20-1540 | Dara H. Wilber Sedimentation impacts on restored intertidal oyster reefs in South Carolina, 775

and the implicadons for secondary consumers.

1540-16.00 Tea

16.00-16.20 | Bremda Walles
The nse of an ecosystem enginesr in coastal defensa

16.20-16.40 | ANM. Waser
The role of liftoral mmssel beds of different size and age for birds and shore crabs.

16.40-17.00 | Jercen M. Jansem The Sate of ephemera] stucmres in the Wadden Sea: exploitation, protection and
reconsiruction of sublittoral musselbeds.

17.00-17.20 | Karnn Tresst Change: inducsd by expansion of the ecosystem engineer and myvasive species

ssostrea gigar in continental MWW European estuarias.

18.0d0- Welcome drinks reception at Crush Hall, Pathfoot Building with Provest of Stirling.

18,30 Diinner at Abbey Craig restanrant (WB Feserve a place for £24 if not already booked throwsh confer-
ence at MC, or at ACD and A5 Halls)
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Thursday 15 Aungusi 2011

Sezsion 3 Theme 3 Restoratdon and Management of mobile shellfizh
Chair Dai Eobert=

0.00-2.40

Kevoote Speaker Robert Rheanlt
Ecosystem services rendered by Shellfish Aquacnlmre.

0_40-10.00

Tom McCowan
Genetc Approaches to Beseeding in Mew Zesland's Blackfoot paua (Halofis mis)

10000-10.20

Christopher Hepburn Pathevays to fisheries restoration: community management, science and
radinonal Ecological Enowledge

10.20-10.40

Posters session
Introductions to the poster presentations; two minntes to explain why your poster has to be ssen!

10.40-11.00

Coffee

11.00-11.20

Peter Kingzley-5mith The role of oyster reefs in the provision of habitzt for diverse sssemblages of
nektonic organisms with varied life history sirategies

11.20-11.40

Steven Scyphers How does oyster reaf design and senming affect fish community strucmre i the
Horthern Guolf of Mexico

11 40-12.0d

Eruno Ens
Bird Predation on intertidal mus:al beds

12.00-12.20

Alvares . F. Benga Traditonal exploitation and wise skills” manazement of 3 bivalve: 4madara
seniliz L (E758) in the Saloum Delta

12.20-12.40

Iratze Menchaca Subtidal edible sea urchin (Paracenmronus inadus) populations in the Basgue
Country (Morthern Spam). Facing the firture exploitation

12.40-14.00

Lunch at the Abbey Crzig Festaurant

13.45

Dreparmre for feld mip by coach and boeat oo the Firth of Forth, discussions, or free to explore sites of
Stirling.

Deparmre of coach for collecting delezates from field mip and delivery to Edinburgh for tarmos.

Ome coach leaves from South Cueensfemy to Strling and one coach tkes us to Edinburgh

Dhnner at Abbey Craig Bestaurant for thoss not peing to Tattoo

Orptional excursion into Edinburgh for the Military Tattoo provided bookings £40 per person are
made (limited oumbers). Free coach will leave swaight from Boat Trip and renon after event.
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ANNEXE
Schedule of Presentations and Activities
continued

Friday 26 August 2011

Session 4 Theme 4 All abont oysters

Chair Peter Kingslev-Smith

2L0-040 Eevnote Speaker Mark Spalding
Fediscovering baselines and rebuilding reefs — understanding the challenges of ecosystem-scals
restoration in Morth America

9.40-10.00 Mark Luckenbach
20 years of oyster restoration in the Chesapeske Bay TT5A What we have leamt and where we zo
from here?

10.00-10.20 Stevem Allem Large scale Hatchary based oyster restoration in the Maryland portion of the Chesa-
peake I Owerview and zoals

1020- 1040 Eennedy Paynter Largs scale hatchery based oyster restoration in the Maryland porden of the
Chesapeake II. Fesult: and Progress.

10 40-11.00 Coffes

11.00-11.20 Sammy Eay
Shellfizh reef restorers: adjusts goals to current, not by-gone conditions.

11.20-11.40 Francis O°Beirn
Environmental factors that influence the local establishment of Pacific oysters: modeling oconr-
rence dats from a coordinated sampling programmes.

11.40-12.00 Tristan Hugh-Jomes
Loch Byan oyster beds {(Oomea eduliz) Scotland

12.00-12.20 Lisa Kamphaunsen, Festoration potential of 2 wild Osfrea edulis fishery with a very low propor-
tion of female phase oystars

12.20-14.00 Lumch at the Abbey Craig Festanrant

Sewsion 5§ Theme 4 continned

Chair Mark Luckenbach

14.00-14.40 Keynote Speaker Sarah Culloty
Conservation of the Mative Enropesn Chyster Coreq edulis throngh control of its main pathozen
Bonamig osireas

14.40-15.00 Jens Carlszon
The use of genetics in oysier restoration

15.00-15.20 Evan Carnmegie Confronfing disease in oyster restoration: the case of Crassosired virginica in
Chesapeake Bay, USA.

5.20-15 40 Kimberley Reece Genetic Monitoring of Selectively Bred oysters deployed for broodstock en-

hsncement in a Chesapeake Bay Tributary

15.40-15.00 Tea

16.00-16.20 Hein Sas, Spreading and ecological fimetion of the Pacific oyster (Crassesirea gigas) i the Datch
Wadden %ea.

16.20-16.40 Jozeph Mazurie Towards restoratdon of endangered oyster aquacnliurs in a French sabtidal bay
through control of predators.

16.40-17.20 Closing Kevnote Spealier Gef Flimlin
Purting the Bizht in Shellfish

19,0 Dirinks served prier to dinner

19,30 Soottish gala conference dinner and ceilidh. Abbey Craiz Bestaurant

Satorday 27 Angust 2011

08.00 to 10000 | Full Scodtish Breakfast at the Abbey Craig restaurant or Pathfoot for those in campas accomodation

1.0 Check ont
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Abstracts of plenary speaker talks in

alphabetical order

Steven Allen*', Kennedy T. Paynter It **, Stephsn
Abel’, Don Merin®

"Oystar Recovary Parmarship, MD, USA. “Dopartmant of
Biolegy, Univenity of Maryland, College Park, MD, IS4,
'Chesapsake Biological Labortory, Univarsity of Maryland Center for
Environmenta] Science, Se{mm.!\m,tick *Hom Point
Labomatory, Univemity of Maryland Canter for Emvironmental
Scisooe, Cambridps, MD, T5A

Large Scale Hatchery Based Ovyster Restoration in
the Maryland portion of the Chesapeake I Overview
and Goals

With ovster populations in the Maryiand porton of the
Chezapeake Bay at critically low lewels, restoration acdvites
have been undertaken o rebuild resfs with hatchery-produced
sead  Smce 1994 the Oryster Becovery Parmership (OFP) has
warked together with its parmers to steadily build Maryland's
OYster restoration capabilides amd capacity. As a result since
2000, the Maryvland has produced and planted neardy 3 billion
spat on shell on over 1 4030 acres. With the announcement of
President Obama’s Executive Order 13508, an expanded effont
for restoration is underway. Working with our parmers both
State, Federal and academic agencies, as well as not for profit
mroups, Maryland watermen and volunteers, we comstantly
mefining o methodelogy o improve the efficiency and
effectivensss of oyster recovery effors. Relying oo past
methods and coupling them with s@ie of the art t2chnologes,
we e now gleaning a better understanding of our recovery
effors and their scolegical and ecopomic ramifications and
learning from both our successes and Sires.

Alvares . F. Benga

Geommaphy Deparmmant, Univensit de Zignincher, Associated
researchar  Biogeograpky . Geography Departmsant,
Univarsits Chedkch Anta DI0P do Dialcar

Traditional exploitation and wise sldlls" manapement of
a bivalve: 4dnadara semilis L. (1758) in the Salowm Delta

In the Saloum Delta. live the islander people called
mominks. Cephires passing by, women of this farmers
fishermen compmunity have conceived unsuspectad techmiques
of ewploitnz and vwalorizogy molusks Owing to ifs
availability, dmadare senilic L. (1758) is the most exploited
Thiz activity 15 2 real source of Snancial mcome for them in
the semsz that it plays an imporant role in the colrorl and
socio-econpmmic levels Im o2 counoy chamctenzed by a
omltidimensional crisis. A cermain specificity charctenizes the
collecting of the bleody cockle Unlike many Iming resources
which exploitation iz regulated by the law on sfate property,
the collecion of this resource demands an expemise. It is
practiced m an ares where the Tadifional s¥3t2m on propery is
siill in force.

The crisis of agrarian sysems conseguence of the climafic
changes has unpused new tealitias which have generated the
dmrdnpmzm of new practices. The demopraphic boom. the
wind of mizration and the sconomic crisis hawe increased the
pressure on the Gidal reseryvairs in search of 4. remiliz L. (1738)
to the extent that many mthors fear an eversxploitaton m
wiew of the exmaction rate. Yet, unlike the appearances, certain
fundamental namral cubnral and economic  determining
factors combine to commel discrestly ut  saely the
exploitation of this rasource. They could make o possible to
demolish these pessimistic wpuments and lead w their
relativization. These reazons do oot also prevent minatives for
biological rest to suppoat the preducton

Eyan B. Carnegie
Virginia Instimte of Marme Saeace, Collage of William & Mary, P.C.
Box 1346, Glomcester Podnt, VA 23042, USA

Confronting disease in oyster restorafion: the caze of
Crassosrea virginica in Chesapeake Bay, USA

Diseases feguenty loom as mapsdiments to restoration of
matmal oyster populations Chwercoming disease i a
fundamental restoration challenge Recently in the Chesapeake
Bay mpion of the eastern TSA, where parasites Periinsus
marinus and Haplosporidium neizeni mfect oyster Crazsosimes
virginica, consideration has been given to mmoducing a nem-
nafive oyer species, and fo the restoration applicaton of
domsastcated, diseass-resistant native ovster lines to awoid
disease afferts Sisnificant drawbacks to both srategies l=d to
their abandonment More recently, it has been suggested that
restoration efforts should focus on reef in lower salimities,
which inhibit diseases It has been assumed that reproeduction
by oysiers in low-salinity refugia supponts oyster populations
in dizease-intenss waters of hizher :almity, where ovsters are
thought to be teo diseased to reproduce.

Mounfing evidence muggests, however, that oystars m
diseaze-infense waters are increasingly resistant to P. morinus
and H. nmeizomi, fully reproductve, and probably more
impor;ant than oysters adapied fo low-salinify waters for
maintenanee of the populations 23 a whole This argues for
specifically focusing restoration in waters where disease
pressuTe is FTeatest, in recosmition of the reproductive wvahe of
oysters in these waters and to promote the despening of
dizeaze resistmce This smatey iz increasingly beinz
advocated and adopted.

Jems Carlsson, Tom F Cross, Sarah C Culloty
Echea] of Biclogical, Earth and Environmena] Sciansss. Aquaculnme
2nd Fisherios Canims, Univarsity Collags Cerk, Distillay
Fialds, Morth Mall, Cori, Ireland
The wse of zenetics im oyster restoration

Many of the world's shallfish stocks have been seversly
impacted by overfishing dizsases and habitat depradation. For
imstance, gverfishing and fishing methods (altering habitats)
and, more recenily. diseasss have devastated the natnve Eastam
oysters (Crassosmrea virginica) and the associated industry m
the Chesapeake Bay and elsewhers alonz the US easeem
Seabeard. Similarky, the native flat ayster (Osrea aduiir) stock
in Europs has experisnced a collapss m census nombers acnoss
its mative range, caused by disease and overfishing, and now
the mdusiry is sewersly hampersd The sewerely depleted
stocks of shellfish have l=d to a oumber of research projects
and restoration =fforts, moging fom dissase mifization t
habitat, Gsheries and stock restoration. Genetics is a valuable
tool that can help elucidating causes for dizeases mncluding
detecting penetic differenres among strains/populations in
disease causing orpamisms ind agent apd for disease
diagnostics (real fime PCR and speciss/‘suampopuladon
idenfification). In addition, genetics is the only available tool
for inferring populadon smocture, which enables identificadon
of managementiconservation uoits. Many of the estoration
pfforts are focused om restormz cemsus pumber throogh
oupporive beseding of marive smams of wild orgin or
deployment of aguacalitare selected “dissaze tolerant™ stains!
limes. Gremetics 1= an myvauable tool for monitoring how these
strains/lines are performing (e.g. survival and growth in the
wild enviromment), and iz the onby availabla tool to ascertain if
deployed shallfish are reproducing in the wild and enables
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pstimations of reproducfive success. Here we outline bhow
pemefics has been and cap be wused in shellfish restoration
efforts with specific foousss on the Amenican Eastern oyster
and the European flat oyvster

Jan F. Cordes and Kimberly 5. Reece
Virginia Instimte of Marme Scianca, The Collegs of Willizm and
Mary, Goucester Point, VA, USA 13062
Cenetic Monitoring of Selectively Bred Orysters
Deployed for Broodsteck Enhancement in a
Chezapeake Bay Tributary

COpe smategy  employed for oyster resiration @
Chezapeaks Bay, USA is the addition of selectwely-bred ar
wild-derived oysters produced in harcheries onto reefs to serve
2z spawning steck. Durmgz 2003-2006 there was a large-scale
deployment of ovsters selscoiwvely bred for resistance o
parazitic diseases to 2 bare, historic oyster reef m the Great
Wicemice Biver, Virginia. Previous genetic studies conducted
uwsing both mutochondnal mmd ouclear geoefic markers
suzgested that these oysters commibuted little to the genstic
make-up of spat collected in 3007 at sites swTounding the
deployment reef. There are several possible reasons for this
relatvely low genefic conmbuten inchiding predation (low
survival), poor adapiation of the hatchery stocks to the namal
environment (low reproductiveTecniitment Success), ar
insufficient temporal sampling following the deplnmems
(experimental emar). Therefore, we undsriook addirional
mnalysss incloding determination of persistence of deployed
m'atersmlﬂlerﬁmredreef an estimation of the mumber of
oysters on peighbonng reefs demwved from deploved amimals,
and additional sampling of adults and sub-adulis at a later dme
(200%) af more disfamt sites to defermine the lemger-iemm
recruiiment contribation fo the system. Approsmately 40% of
deploved animals persisted om the restored resf Amalyses of
the addifional eysters collected from soumounding sies and
from throaghout the system are cngping and results of these
analys=s will be presented.

MNorbert Dankers, Frouke Fey, Jeroenm Jansen Amo
Eangern (Imares) and Taap van der Mser

{Rapal MIDT), Temsl

The wane and wax of imtertidal mussel-beds in the
Dutch Wadden Sea; Myporhesis develgpmens for an
integrated research project

Intertidal mussalbeds almost complefely disappeared in
1201, Several aftempis were undertaken in order i restore
them, bur these failed. Some good spatfalls increassd the area
of beds amin to above 2000 hecares but o recent years the
area is decreasing again. The low acreage is most prominent m
the westem part of the Wadden Sea.

Bafore pew amemprs fof restoration are undertaken the
factors which are responsible for survival have to be clear. The
beds have been studied since the sarliest development in the
190042z From all {more than 100) beds gemeral infommation
{areal size, biomass, location) is available for a persod of 15
years. For a limited sumber very detalled information on size,
exact boundary, location, percentage cover and population and
commmmity chamacteristics is available for the same period.
The daa will be pressmnied and hypothesis developed oo the
major fcters which influence survival of beds of differsnt
ages. Flesulis are available of beds ranzing in age berween 1
and 17 vears. They indicate that abowt half of the area of seed
beds dizappears in their first year. After the first vear the
decreaze in area zlows dowm and many beds mamrain
themsslves by spatfall within the bed even in wvears when

spatfall outside the bed is minimal In peneral, beds deteriorate
further until a majer spatfall rejuvenatess them Paich formation
i prominent, and older beds show a clear pattiem of
hommacks rsing well above the surmeunding area or channels
draining the bed. It is bypothesized that storm events, build-up
of subsrate and predation are the major fciors responsible for
deterioration.

Bazad on the hypotheses an integrated research project has
started m which physical factors (wave apd cuments),
hiological characteristics (musz=] populadon dynamics, bysaus
srenpth, substrate charactenistics, patch formarion) and
predatien pressure (by birds and crabs) will be stadied

Jasper Donker, Maarten van der Vegt, Piet Hoeksoa
Deparment of Pinsical Geegraphy, Uteckt University
FPredicting survival chances of mmssel beds nsimg
hydrodynamical models calibrated by field
measurements,

The DMozselwad project. studies the smbilny and
oppormnides for restoraftion of mmsss] beds m the Wadden
Sea In this context we seek to predict mmssel bed stabiliny
with respect o hydrodynamic forcng To make acoorate
predicrions with models, field experimemts are needed to
determing relevant processes and to establish representatove
estimates for mode] parameters. To determing thess parameters
2 sk wesk campaizn was performed oo a rehiovely young
mmssel bed in the Wadden Sea Dunmg this period wawve
heizht, pemod, propazation velocity, dissipation and curmemis
were measured. From thess measurements the wave ensrgy
dissipation rate is determinsd, which is subsequently used fo
estimafe the bed-shear stress and iction . Fesults
show that bed friction, due to the absence of wave ‘nreakma i3
the dominamt process for wave dissipation. The bed ficton
parameter &5 found to be 5 times larger than on an uncoversd
flat Eszolis of the field experiments are usad to calibrate a
wave model (SWAN). The calibrated mode] is subsequenthy
usad to make predicions of bed-shear sreszes on mmussal beds
during smengsr wind condifions than observed Model resulis
show that area’s where ommssels hawe disappeared were
subjected to the largest bed-shear stresses.

Bruno J. Ens', Tasp van der Meer”, Andreas Waser
' soVON “MIOE
Bird predation on intertdal mossel beds

Around 1900, mtemidal pmssel beds were hemaly
overfished and disappeared almest completely Fom the Daich
Wadden Sea. A pew fSshery policy in 1983 mesimcted fishery
on intertidal pmssel beds and as a result the beds pradually
reapp=ared. However, restoration of intertidal beds was mosthy
resiricied to the eastern part of the Duich Wadden Sea and
wery few beds reappeared m the western part of the Dhatch
Wadden Sea As part of a2 major project on mmsssl bed
restoration, called “Mosselwad”, we investigate the probable
canse of this disoepmcy. In panticular, we investizafe the
hypothesis that bird predation on musse] beds is omch higher
in the western part of the Cutch Wadden Sea compared to the
gastemn part of the Dhuch Wadden Sea To this end we review
the litsrarore on pmisse] predation by birds and the proceszes
governing the imtensity of predation For Crystercanchers, we
can employ a model that caloulates predabon pressures on
different stocks of shellfish on the baszis of Owstercatcher
counts, dafa on tide and weather, and Wadden Sea wide
shellfish surveys. Finally, we will present the first resuls of
measurements on bird predation under curment conditions.
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Jose M Farinas-France', D. Foberts®, T Soayth®, 4 M
Mahon E. Gorman', and I Erepting'
! Qusan’s University Balfat Maring Laboratory, 12, The Strand,
Pertadarry, Co. Down, BT22 1FF, UK. "Quesz’s University Balfass,
Schaal of Bislogical Sciences, Moadical Biology Buoilding, 37 Lishum
Fooad, Balfast, BTS TBL UK. “Hritish Antertic Servay, Rothars
Fasearch Station Rothers Point, Adclaide Liland Antarctica
Temporal changes i biotic communities on arbaficial
reefs deploved for the repemeration of Medrolus
miodiolns biezenic reefs in Sirangford Lough, Northern
Irelamd

In 2009 the MBEG consoucted an expenmental ardficial
reef in Smangford Lough, Worthem Ireland as part of mials w
regensmte biogenic resfs of the horse mmsssl M modios,
which had been impacted by dredzing. The aim of the smdy
was to test the hypotheses that the arfificial reef would
accelerate successiom, enhance panmal recroiiment of M
modioius spat, and that these effects would be greater om
elevated culich The reef was constructed using king scallop
Pocten mgcimur shell as coltch and adolt M modiols
collected locally were re-laid ower expenmental plots within
the reef Experimental plots consizied of elevated and non-
glevated culich; pmssels re-laid on unmedified substratum
sarved 23 comimols. After six months dive momiforning surveys
revealed high sarvival mies m the ranslocated mossels which
formed fizht clumps o the differsni weatments. Pseudo-fasces
md sediment acoummilated im the crewices increasing habitat
complexity and atracing numereus species to an otherwise
barren area within the historic mnpge of M medisius. This
presentaten provides a progress repori on the expenment
deseribing the effert of elevaton on mumssa]l sorvival, faunal
assemblape soccession and nafral recmortment.

mmmwﬂmmﬂm@mm@mmnmﬁ
mmkm

of Marne Scence, University of Otaga, “Camitre for
Smdy of Amgricultors, Food and the Envirommant, “~University of
Crtagn PO Beox 56, ° Tostd Te Whaama, Te Efnamgs o Negsi Takm, PO
Beox 13046 Christchurch

Pathways to fisheries restoration: commumity
management, science and Traditional Ecological
Enowledge

A multidisciplinary, cross-culumnl approach was used w
inform a smaiegy for how to restore the black-foot abalons or
paua (Haolipnr iris). This is a “culnral keystone” species for
Mion (Wew Zealapd's Indizemous people) and pm'l.r:ie- a
significant commercial and recreational fishery. An alarming
collapse of readily available abalone op the imterridal and
shallow subtidal zopas has led to changzes m lecal commmmity-
l=d Gshery closores and reduced catch limits. Some costomary
ghalons fisheries will liksly be unable, or slow to recover
without reseeding with jovenile abalone raised in aquaculmore
factlifies. Proposed resseding programmes will be focussed oo
k=y local areas and rely on an understanding of the ecology of
juvenile abalone smges from a combination of Tradifional
Ecological Enowladze of M3or, marine science and state-of-
the-art techoology to mise pima apd iest the efficacy of
different reseeding  techniques Targeted resesding
programme; where the fishery iz manazed ar scales more
appropriaie to abalene lifs history and to local mapasement of
stocks could play a major role in restoring abalene Gcheries m
Mew Zealand for all staksholders.

Tristan Hogh-Jome:
The Lock Ryan Chystar Fishery Co Lid, The Thatched Cotiags,
Panharth, 5t Buryan, Pammnce, Commnll, TR1S 68HI

Loch Fyan Oryster Bed: (Osrea edudis), Scotland

The Loch Byan Cryzter Beds, in South West Scotland, have
been actively farmed since they were presented to the Wallace
famity by King William IT in 1701. The oysier beds have had
3 “oom and bust” history, from about 110,000 domen
(130,000Eg) harvested in 1910, to being closed dus to owver
fizhing in 1958 Since 1096, the Loch Fyan Beds came under
the control of David and Tristan Hugh-Jones who have been
actively restoring them wsing aquaculmral techmiques
developed over the [ast 32 years.

In 1896 a propramme of only harvestng the larpest 5% of
the crop was started. and the smallast 95% of the crop wers re-
laid demsely miv small areas, to explore the zrowih mte
variations in the Loch and also to improwve fertilizafion rates. A
sidy was underiaken to defermine the potemfial bensfits of
different culich fypes fo HGrilimie capunng the lanme, with
sites examinad over the entire Lech Dredze and dive surveys
hawe been carmed ouf to determune tha sinck densifies and the
benthic type, which has enabled befter management. Cheer the
last 135 years a much better understanding of the bydrosraphy
of the Loch has been obfained, which explams both the prowth
races and the larval retemtion. Loch Byan Shelifish was a
fimalist in the, “Crown Estate Aguacntiare Awards, 20087, and
was the winner of “Scotland’s Best Native Oyster, 20107 This
paper will ouidnes the history of the Loch Byan Cryster Beds,
and will explore the ways m which the beds are being
manaFzd and restored back to their former produocrive days,
with the challenges that are being met on the way. The
presentation will focus on the oeed fo be able fo sustan a
populaticn by being financially wviable, so that both the
restorarion meeds of the oyster, and the fnancial sability for
the buziness can both be met.

Jeroen M. Jamsen'", Morbert Danbars', Azd Smazl',
Anhomuﬂ.gnm Frouke Fey', Tim Sdﬁl.ll&keni' . Samjesvi
Fajagopal”, Mamix van Stralen’ and Eeas

"D ARES, dopartment of Ecovysbams, PO box 57, 1780 AB Dea
Halder, The Mutharlamds, *Radbowt miversity ]'u"ijmngnn. Faculty of
Scnce, Institete TWWE, Tosmeotveld 1. P.O. Bex 2010, 8500 GL
Nijmegan, ‘Marinx, Flkerzessawns 77, 4321 NA Scharendijka,
*Earsting Ecosysbers Rossarch, Do Dagaraad 51, 1727 SE Dan Hoern
{Texal)

The fate of ephemeral sorucmres in the Wadden Sea:
exploitation, protection and reconstroction of
soblittoral muosselbeds.

Musselbeds are considered imperiant ecological souchmes
in the Wadden Sea Inhabiting pumerous invertebmie species
and benihic fshes, benthic bipdiversiy increases when the
associated commmmities develop owver fme. Sublifioral
omzselbeds in the Wadden Sea are of economic vahe as well.
Fuzsherman harvest from natural seedbeds to stock their culmre
lots. Anpnal recruitment events result in the fonmation of new
seadbed: in the Wadden Sea that berome vighle during
summer. Chae to external forces, such as storms or swarming
starfish populadons, youne sesdbeds may disappsar agam
before or during their first winter. Sensmivity @ storms and
seastar predation-rizk are expected to be larpely sie-
dependent, bt not wery well undarsiosd

Several resparch projects jodo forces to uoravel mosselbed
development and survival in relstion to external and mrernal
variables The common aim of thess smdiss is w dewelop a
mdel that predices the faith of a newly formed seedbed. based
on the beds” locamon time of the year, mmssel demsity and
predation pressure.
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Since fisherman, WIED's and the govermment agreed on a
transifion from fshing on wild seedbeds fo the use of
suspended seed colleciors, pant of Lhe subliftoral seedbeds =
closed for fisheries every year. whare seadbeds will
survive may bold the key to successful sustainabls aquacnimre:
in the Wadden Sea. since it will determine how efficient
omsselbed restoration m the sublittoral will be.

Liza Kamphanzen, Antony Jensen Lawrence Hawlking
Hational Oceanographic Cenrre, Univeniny of Sonthamptem, UE
Eestoraton potential of a wild Osrea eduliv fishery with
a very low proportion of female phaze ovsters

Between 1972 and 300§ the Soleni confained Europes
largest zelf sustainimg Ostrea eduiis fshery, suppering a local
fleet of around 60 boats. From the 1980z omwards there was a
slow decline in the popalaten ut since 2006 this dechine has
accelerated because of recurrent recruitment faifures. Withenrt
3 successful spadall, the commercal extncfion of the
population in the coming years is likely

Te inform potential resioration srategies we smdied the
repreductve processes in the population, and discowersd a
wery low proporion of female phase eysters {13 .4-14%2).

The reproductive s@ams of 351 individuals sampled m
2008 and 2010 was determined by histwlopical and wisual
paminagon. In both years sigmificanily mere male phase
oysiers than females were found (chi-squared. p = 0.001)
Monthly analvziz of zonad d between June 3008
and Sepember 2009 chowsd that despiie the skewed sex mio
the reproduociive development in each gender was as expectad
and ammals were developing and spawming sperm aod 8gEs,
peaking towards the end of fune.

This skewsd sex rato has moportant implications for
restoradon eforts, and shows that examinaton of populanon
reproductve processes is a vital componsnt of assessing
resioraton poEnial

Lisa Kellozg
Virginia Tnstimte of Maring Scisnce. College of William S Mary
Bivalve restoration and aguacaliure: The role of
azzociated organisms in enhancing ecosysiem services
Many smdies hawe demonsmated that both hivalve
restoradon and aguaculnire can prowide habitats that ephance
the abundance and diversity of macrefaona and, in some cases,
florm Fewer studies have examined the role that these
azsocizted organisms play in enhancing the srosysiem services
provided by these habitatz. Data from recent stodies in
Chezapeake Bay, U.S A reveal that macrofiumal erganizms
azsocizted with a resfored owster reef ephance muiment
saquestation, demimification and filmaton Though they
account for only 14% of io@l biomass on this reef the mom-
oyster reef residents sequester 37% and 33% of the nirogen
and phosphoms, respectively. A review of curent knowledes
of the role that associated organisms can play in enhancing
ecosysiem fonctions ilinsmates gaps in ourent knowledze and
sugzpests directions for fofurs esearch.

Peter Bingzley-Smith', Jovee®, B, Amott!, 54
Foumillai' W A & Feichers’, b

! Maring Rosources Bessarch Institete, Sowth Caroling Diepartment of
Matuml Besources, 217 Fort Johnson Bead, Chariestom, Sowth
Caroliza USA 29427 * Grice Marma Laberatory, Colloge of
Charlestea, Graduate Program in Manne Bielogy, 207 Fort Iobmsten
Fooad, Charksion, Sonth Camofna TSA 29402

The role of ovster reefs in the provision of habitat for
diverse assemblazes of neldtomic orgamisms with varied

lifie history strategies.
Omoce primarly viewed as a fishery resowrce. since the
19005 oyster reefs have besn more md&l'f appreciated as
“erosysiem enpmmesrs” that create and modify habitar and
suppart 3 mumber of ritical ecosysEm services Such
ecosystem services mochude the improvemsnt of water quality
throuzh filter-feedmz emhanced benthic-pelamc coupling and
denimification. shoreline pretecrion and reduced erpsion, and
the provision of habitat for finfish, custaceans and other
mveriebrates. Indeed within the seuwtheastern United States.
the South Atlantic Fishery Management Council (SAFMC) has
desipmaied oyster reefs as essendal fish habifat (EFH). Dan
presented bere will demonsirate fwo main themes m this
regard: 1) ovster resf habitats support meore sbundant and
more diverse aszemblazes of nekionic organisms (defined as
those erzamisms capable of moving mdependent of coments
primarily, finfich swimming crabs apd shrimp) than soft
sediment habitats; 1) Gnfish species frequently found m close
assoCiafion with ovsier reefs vary considembly in ther Life
history strategies, such thar oyster reefs are impormnt to
gsmiarme-dependent, marins-mizTatory, Seshwabsr-migratory
and diadromous species. Data will be derived both from
recent pradunate stadent work companing nekion urilizaton of
different reef type: and also fom boog-term SCDNR
monitonng effors that farget recreationally and commercialky
imporant species.

Dul;ngp‘tnl Gemet DePiper’. Stephan Abel” and Man
Pa::ker

of Agricuimral ke Rascerce Economics, Usiversity of
Maryland, Cnl]nn]?"ml: MD 20742, * Maryland Chyster Becovery
Parmarzhip, ? MD 21301 * Univemsiny of Marylasd
Extension, Glan Bermds, M 21061

Payment for Ecosystem Services from Shellfizh
Eestoration: Examples from Chesapeake Bay

The cumrent situation m the Chesapeake Bay demonsirates
the oppormmities and challenzes in monedmnz ecosysiEm
sarvices provided by shellfish. Due to wielating the provisions
of the Clzan Warer Act by having impaired waters, the
Chesapeaks iz under a repulatory regime known 25 a Toral
Maximnm Daity Load (TMDL). The TMDL 3otz a cap oo the
ampual leadings of pioogen and phosphom:s fom the
watershed. In addirion, all the major jurisdicisons mpacted by
the TMDOL have esmblished or are in the process of
esfablishing mitmient trading svstems. These two components,
cap and trads prowide the pecessary inpredients for edther
aquacniare operaors o GVSIEr IeSOrarion ACvities to raceive
payment for merent removal and sequesiraton. However,
thers may be legal challenges to allowing tradng between land
-based  (pre-discharps) seurces amd waterhased  (posi-
discharge) mument removal An alismatve is 0 anbcipate the
recaloilation of the TMDL in finoe years and establish a
market for shellfish production and resioration that increasss
assmmilative capaciy of the ecesvsiem leading fo a hipher
TMDL. We calculate examples of what likely payments would
be for ecosysiem semvices of Chesapeakes oystzrs, and give
exapples of how municipalities might be willing w pay for
OysSiEr ecosystem services to allow sowth and development

Mark Lockenbach
Virginis Instimte of Marng Science, Colleps of William & Mary
20 Years of Oyster Restoraton in the Chesapeake Bay,
T.5.A "What have we learned and where do we go from
here?

Efforts fo reverse the depletion of oyster populatons and
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enhance oyster Ssherses m the Chesapeake Bay and other 1.5
psmuaries date back ower a cemmary.  Omly withn the past few
decades have these afforts heem expamded to fnchide the
explicit goal of recovenng the ecological functions provided
by ovsters and the biopenic resfs they form  Orvster resf
restoradon n the U5 generally mvelves ome of mare the
following activities: (1) resmicting harvest, (1) planting of shell
o1 eibier substrate as a base for natural recruitment, (3) planting
hatchery-produced oysters and (%) introducing a pop-pative
species. Im the Che:zapeake Bay, following a decade of
deliberation. a decision was mads oot to inmodoce an ewotic
ovster species and fo focus instead oo ecelogical restoration
and aquaculmre development with the oative oysier While
oyster aquarulmre iz expandnz rapidly, restoration practices
bave advamced Lifle bevond fshemes enhancement
approachas.  Thearetical and empirical undempinminz: for
puiding restorarion goals, approaches, and evalnarion remain
underdeveloped A coberent approach to restorng ecological
fumcrions provided by oysters will require clarification of the
relxtionships hatoesn (f) stracural and fimrtional parameters,
{i7) monsorms results and management decisions, and {i5) one
-time apd mecumng costs and bemefits for beth wild
populatiens and aquacaimre

Joseph Marurie', Jean-Vves Stanisiere’, Jean-Francots
Bougzet', Aime Langlade’, Emilie Leclerc', Gilles Harve®,
Tka Meidy' , Evelyns Gonbert’

! IFR-EMER. LFR-MPL La Trinita~sur-mar, * FREMER. LER-PAC,
Toulon, “UES Vannes

Towards restoration of endangered ovster aquaculiare
in a French subtidal bay (Baie of Quiberon) though
control of predators

A mesearch programme. devoted to restomaiton of ovster
culmre in a subtidal bay (Baie of Quiberon, Seuth Brittamy,
France) was undertaken_ after 5 years of abnomnmal meralities,
Thiz smdy (“Fisco”). muplicating both mdusity, socio-
pronomic experts and binlogists, was funded by the Regional
Council of Brttany, for 3 years (2010-2012).

In paraliel to emvironmental charactensaton of this bay
(3000 of concessions exploited by B0 enterprizes). including
battom video imapes, the effort m 2010 was onented towards
an experimental protoco! for reanng perfonmances evaluation
on 1 age-rlass ovsters, Crassosrea gigas © this protocol was
applied on 15 spatial stations, for discriminating (1) morfalitiss
on-betiom and off-bomom, (1) mormlite: fom predaors ar
mof. Concerming adult oysters momalites, the most harmdol n
thiz bay whers spat seeding = mot omch praciced, the
predominant canse was iendfied as predators - swrfish
(dsteriar rubens and Marthasterias glaciafis) m Norih-East
sacior, and boring smails (Ocemebra ermacea and Prerophora
inoraata, former Oeinebrellus marmaur) in South-Centre area.
Thiz spatio-t=mparal dismibution remain: to be nnderstood © on
the other hamd, cost effective control methods have fo be
developed with experienced ayster farmers (2011, 2012}

Tom MoCowan' Gerard Prendevills’ and Wedl Georemell |
! Comms for Reproduction and Genemics, Department of Anstonsy and
Seractumal Biclogy, University of Otage, Dunediz, New Zsalmd,
*Poma Mac 7, 30 Booms Valley Foad, Waikaws Bxy, Fcson, Mow
Zealand.

Cenetic Approaches fo Reseeding in New Zealand’s
Blacldfoot pina (Haliods iriv)

New Zealand’s Blackfoot Abalone of pana (Heliens oris)
is a fishery of sipnificamt commercial, recreatiomal and
customary valoe High fishing pressure and poaching of dhis
species has cansed a decline in stecks, @ising coDoerms over

the long-term sustamability of this respurce Resepding has
been mialed with promising outcomes m piua. We are
cumently mvestzating how genetic approaches cao be usad to
improve pdua reseeding manapement practices. We hawe
undertaken a reseeding mial in Tory Chanmel Marlboroozh
Sounds, Mew Zfzaland where comprehsnsive genstic surveys
using a pansd of ten mucrosatellite markers have been made of
haichery broodsteck and juveniles, of adults and joveniles
from the wild target popolatien, and fem recapred hatchery
and wild paua. This has provided a means for overconung two
challenges inherent in resesding programs: 1} Tracing survival
rate: of releazed harchery stocks. and 1) Monttoring genetic
compatibdity between hatchery and wild siocks. Furiher, oar
approach will allow for cooclusions to be mads regardmg
recruitment relationships existing in the wild pepulation, the
understanding of which i= cenimal fo resseding managsmesnt
sirategies. Thess methods can nlomately be used to ensure te
viability of reseeding programs and to monitor downstream
genetic effects on wild populations

Earl J. Melancon,

Profuuser, Depastment of Biologcal Scisnces, Michells St
Univarsity, Thibodsny, Losisiana, T0301.

The Importance of Constructed and Natoral Intertidal
Cryster Beefs to the Fuoture of the Subtidal Oyster
Fizshery in Loniziana, U5A as it Relates to Coastal
‘Wetlands Restoration.

Crysters, Crarsormes virginica, are 3 significant pressnce
in the northem Gulf of Mexico state of Lonisiana. From a
commercial perspectve, the fishery has produced anemally
over the past 40 years about 407 of the demestc supply for
the United States. The fshery &5 a subtidal fiskery, bat nuch
recent ecological foous has been oo ifs intertidal populations as
a living buffer to marsh loss through shoreline erosion
reduciion. Thes interfidal forus has becoms a cenfral topic
only in the lasi decade here m Lowsiana becanss of the
historical dominance of the commeercial fishery and the more
recent documentation of coasal land loss.

The juxmposidon of the subtidal fishery with ifs infertidal
papulation 15 becomins inoreasingly impoeriant ie decument as
Louisiana addresses coas@al marsh loss. Comendy, Louisana
has 30% of the tofal coastal marsh in the Uinited States bt
accounis for 90% of the nafion’s ampuoal less.  Propossd
povermnment coastal restoration  smatepies  could  hawe
sipmificant influsnce an the eistence of the oyster's habitats.
In thiz presentafion, we focus oo the em.-ngl:al needs of the
intertidal oyster population, the importance of where fo
smategically construct  imterfidal reefs, and how such
populations may have a beanng on the fofure of the sabbdal
fshery

Iratze Menchaca snd Fuan Bald
AZTI-TeczaliaMarine Fessarch Dinvisicn. Hemars ks portmaldsa o
g. 20110 Pasaia ( Gipuzkoa), Spaiz
Subtidal edible sea nrchin (Perocemmoms idus)
populations in the Basque Country (Northern, Spaim).
Facing the fofure exploitaton

The purple sea wurchin Paracemtrons  Jividur

inpdermara: Echinoidena) iz widely dismibuted m the

Mediterranean Sea and along the Merth-sastern Atlantc coast,
from Scotland and Ireland to sowthem Morocco. This sea
urchin lives on rocky subsirates and in seagrass meadews,
iTom shallow waters down to about 20 m depth i is a specees
of commerrial importance, with a bizh markst demand for its
toe, partrularky m the Medirmnsan Basin and mors recently

ICRS 2011, Stirling Aolt 2011
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ephance oyster fSsheres m the Chezapeake Bay and other 1.5,
psmaries date back over a cenfury. Omly within the past few
decades have these efforts beem expanded to mchde the
explicit goal of recovenng the ecological fimciions provided
by ovsters and the biogenic reefs they form  Cryster reef
restoradon I the U5 zemerally fnvolves ome or mare the
following activities: (1) resmcting harvest, (2) planting of shell
or ather subsimate as a base for narom] recruioment, (3) planting
hatchery-produced oysters and (4) inroduocing a non-native
species. In the Chesapeake Bav, following a decade of
deliberation, a decision was made not to inmoduce an exotic
oysier speciss and i focus mstead oo ecological resioration
and aquaculmrs development with the mative oyster. While
oyster aquaculmre is expanding rapidly, Testoration practices
bhave advanced Lftle bevemd fishemes enhancement
approaches.  Theoretical and empirical underpinminzs for
puading restorarion goals, approaches, and evaloarion remain
underdeveloped A cobereni apgreach to restorng ecological
fimctions provided by ovsiers will require clarification of the
relatipnships between () stocmral and fimcrional pammeters,
(i7) monsorms resulis and manazement decisions, and (i7) ons
-ime and recwmng costs and benefits for both wild
populanons and aquacnimre

Joseph Marurie', Tagn-Vrves Staniciere’ | Tean-Framcois
Bouget', Aime Langlsde’, Emilie Leclerc', Gilles Harve?,
Tka Meidy"  Evelyne Goubert

! IFR.EMEF, LFR-MPL La Trinité-sr-mar, * FREMER, LFR-PAC,
Toulon, “UBS Vannes

Towards restoration of endangered oyster aquaculiore
in a French subtidal bay (Baie of Quiberon) though
control of predators

A research programme. devoted to restoration of ovster
culmure in a subtidal bay (Baie of Quiberon, South Brittany,
France) was underiaken, after 5 years of sbnormal mortalites.
Thiz shdy (“Bixco”). mplicading beth ndusy, secio-
economic experts and hiologists, was funded by the Fesional
Council of Brittany, for 3 years (2010-2012).

In parallel to emvironmenta] characterisation of thiz bay
(3000 of concessions exploiied by B0 enferprises). mcluding
batiom video mages, the efort m 2010 was omented towards
an experimental pratoco! for rearing performancss evaluation
on 1 age-class ovsters, Crassosoea gipas | this protocol was
applisd oo 13 spatial stations, for discriminating (1) morfalifies
on-bettom and off-bomom, (1) mermlitie: fom pradators or
mof. Concerming adult oysiers moralifies, the most harmfal in
thiz bay whers spat seeding is nof puch practiced, the
predominan: camse was bennfied as predators - starfish
[Asterins rubens and Marthasierias glocialis) n Morth-East
sector, and boring snails (Oremebra erinacen and Prerophora
inornasa, former Ocinebraiius marnaur) m South-Cenire area.
This spate-=mporal disgibuion remain: to be nndarsiood © oo
the other hamd, cost effective control msthods hawe o be
developed with experienced oyster farmers (2011, 2012}

Tom McCowan', Gerard Prendeville’ and Medl Gepemel] |
! Comms for Reproduction and Genemics, Department of Anstnery and
Stractzmal Bickogy, Univarsity of Dago, Dnedin, New Zealmd,

P Mac 7, 30 Booms Valley Koad, Waikews Eay, Ficton, Now
Zealand.

Cenetic Approache: to Reseeding in New Zealand’s
Blacldoot pana (Halioms iris)

Wew Zealand's Blackfoot Abalene or paua (Hialieds iris)
is a fshery of sigmificant commercial, recyeatiomal and
customary value High fishing pressure and poaching of this
species has cansed a decline in stocks, maizing concemns over

the long-term sustamability of this resource Reseeding has
been mialed with promising outcomes in paua. We are
cumently myvestzatme how penetic approaches can be used to
improve pdua resseding manapement practices. We have
undertaken a reseeding mal in Tory Channel Marlboroozh
Soundz, Mew Zzaland where comprehensive gensfic surveys
using a panel of ten microsatellite markers have been mads of
hatchery broodseock and fovemiles, of adults and juveniles

from the wild target popolation. and fom recaptured haichery
and wild pfua This has provided a mean: fr overcoming o
challsnpes inherent in reseeding proprams: 1) Tracing survival
rates of releazed batchery stocks, and 1) Mensoring zensic
compatibilicy between hachery and wild sincks. Further, oar
approach will allow for cooclusions w be made reparding
recraitment relationships exisfing in the wild pepulation, the
understanding of which is cenmal o reseeding managemsnt
srategies. Thess mathods can nlumatsly be nsed to ensure the
viability of resepding programs and to moniter downstream
genetic effects on wild populations

Earl J. Melancon,
Profescr, Depastment of Biologecal Soismces, Michells Sme
University, Thibodmmx, Lowisiana, T0301.

The Importance of Constrocted and Namoral Intertidal
Orster Beefs to the Future of the Subtidal Oyster
Fizhery in Lonisiana, USA as it Belates to Coastal
Wetland=s Restoration.

Crysters, Crazsostrea virginica, are 3 sipmificant presence
in the northem Gulf of Mexico state of Lonisiana. From a
commercial perspective, the fshery has produwced ammually
over the past 40 years about 40°: of the domestc supply for
the United States. The fishery is a subtidal fishery, bui nuch
recent ecological focus has besn on Iis intertidal populations as
2 loing boffer o marsh loss throush shoreline erosion
reduction.  This mmierisdal forus has becoms a cenimal topic
only io the last decads here m Lowisiama becaunse of the
hiztorical dominance of the commerrial fichery and the maore
recent documentation of coastal land loss.

The juxtaposition of the subtidal fichery with ifs intertidal
population is becoming inrreasingly impenant v decumsnt as
Louisiana addresses coastal marsh loss. Currently, Louisana
haz 30% of the total coastal marsh in the United States fat
accounts for 0% of the nation’s armual losz.  Proposed
government coastal mestomation  smategies could  have
sigmificant influence on the exisence of the oyster's hahitats,
In thiz presenfation. we focus oo the ecological oeeds of the
infertidal oyster population, the imporfance of where o
smategically comstact  imferfidal reefs, and how such
populations may have a beanng on the fofure of the subtidal
Foherv

Iratze Menchaca snd Fusn Bald

AZTI-TeczaliaMaring Resaasch Divisicn, Hamer kads pormmaldea 2/
g 20110 Pasaia {Spurkoa), Spain.

Subtidal edible sea urchin (Parecemmoms Inddus)
populatons in the Basqoe Comntry (Morthern, Spain).
Facing the foture exploitation.

The purple sea wurchin Paoracemfromnus  invidus
(Echinodermata: Echinoidea) iz widely distibuted in the
Mediterranean Sea and aleng the North-sastern Afanfic coast,
from Scotland and Ireland to southern Moerocce. This sea
urchin lwes oo rocky subsmates and in seagras: meadows,
from shallow waters down o about 20 m depth It is a species
of commerrial impertance, with a hizh markst demand for its
rog, paripcularly m the Meditermranean Basin and mors recently

ICRS 2011, Stirling Aolt 2011
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enhance oyster fsheries m the Chesapeaks Bay and other 15
estuaries date back ower a ceptury. Omly withm the past few
decadss hawe these efforts besm expanded to mchide the
explicit goal of recovermg the ecological fmcfions provided
by ovsiers apd the biogenmsc resfs they foom.  Ohwster reef
restoradon m the U5 gensmlly mwolves ome of mare the
following activities: (1) resmicting harvest, (1) planting of shell
or pthar substrate as a base for nataral recruitment, (3) planting
hatchery-produced oysters and (4) infroducing a pon-pative
species. In the Chesapeake Bay, following a derade of
deliberation. a decision was made not to introduoce an exotic
oysier species and io foous mstead oo ecelopical resioraton
md aquaculiore development with the oafive oysiter. While
oyster aquarulmre is expanding rapidly, restoration practices
have advanced lirtle bevond fishemes enhancement
approaches.  Theoretical and empirical undsrpinminz: for
puiding restoration goals. approaches, and evaluation remain
inderdeveloped A cobsrent approach to restarning ecological
fimcrions provided by oysiers will require clarification of the
relationships between (¥} smociural and funciional pammeters,
(i) moniormz results and management decisions, and (i) one
-ime and recumng cosits and benefits for both wild
populations and agquaclmore

Joseph Mazurie', Jean-Yves Stmnisiere’, Jean-Frangois
Bouget', Aims Langlade’, Emilia Leclerc', Gilles Harve®,
Tka Meidy' , Evelyne Goubert”

| IFREMER. LEE-MPL La Trinitd-sur-mar, * FREMER LFR-PAC,
Toulon, “UES Vannes

Towards restoration of endangered ovster aquaculiare
in a French sobtidal bay (Baie of Quiberon) though
contral of predators

A research programme. dewoted to restorton of ovsier
culture in 2 subtidal bay (Baie of Quiberon, Sowth Brittamy,
France) was undemaken, after 5 years of abnommal moralites.
Thiz: shady (“Risco™), muplicaing both mdusmy, socio-
economic expents and bielogists, was funded by the Eegional
Council of Brittany, for 3 years (2010-2012).

In paralisl to environmenm] charactsrisadon of thiz bay
(3000 of concessions exploited by B0 enterprizes). mcluding
bottom video images, the efort in 2010 was omented towards
an experimental protocol for reanng performances evaluation
on 1 age-class oyvsters, Crassostireg gigas - this protocol aas
applied on 13 sparial stasens, for discriminating (1) mortalitiss
on-bommom and of-bomom., (1) mormlities fom predators ar
nof. Concerning adult oysters momalites, the most harmfal in
thiz bay whers spat sesdinz iz not mmch practiced the
predominant canse was iendfisd as predators - starfish
(dstgrigs rubens and Marthaseries glocialiy in WNorh-East
sacior, and boring smails (Crenebra ermoecea and Prerephoms
inornaia, former Ocinebrelius mormgus) I South-Cenire area
This spado-Emporal dismibution remain: to be understood © on
the other hand, cost effective control methods have to be
developed with experienced oyster farmers (2011, 2012)

Tom McCowan' | Gerard Prendeville® and Hedl Gememnell !
" Camrg for Reproduction and Ganomics, Department of Anstoey and
Seruceral Biclogy, Univarsity of Qtage, Dunedin, Mew Zealamd
*Poma Mac 7, 30 Booms Valley Eoad, Waikewa Bay, Ficton, Mew
Zealand.

Genetic Approaches fo Reseeding in New Zealand’s
Blacldoot piuna (Haliofs iis)

New Zealand's Blackfoot Abalone or pana (Haliegs i)
is a fishery of sipnificant commercial, recreational and
customary value High fishing pressure and poacking of this
species bas cansed a decline im stocks, mISnE CODCEIDS OVEr

the lopg-ierm sustamability of this mesource Feseeding has
been maled with promising oufcomes I piua. We ae
curmently nvestgating how genetic approaches can be used to
improve pdua resseding manapement practices. We hawe
underiaken a reseeding mal in Tory Channel Marlboroozh
Sounds, New Zsaland where comprebensive gensfic sumveys
using a pane] of ten mirrosatellite markers have been made of
batchery broodsiock apd puwentles, of adults and joveniles

from the wild farget populaiten. and Som recaphured haichery
and wild paua. This has provided a means for overcoming two
challenges inherent in reseeding programs: 1) Tracing survival
rates of releasad batchery stocks. and 1) Monforing gensdc
campatibility betwesn harchery and wild stocks. Further, our
approach will allow for conclusions to be mads reparding
recraitment relarionships existing in the wild population, the
understanding of which is cenmal o reseeding manapement
siraiegies. These methods cap nlomately be nsed to ensare the
viahiliy of reseeding programs aod to momitor downsiTeam
geneiic effects on wild populations

Earl J. Melancon,

Profuusor, Dopastment of Biological Scismcas, Micholls Smte
Univarzity, Thibodmy, Lowisiana, T0300.

The Importance of Constrocted and Namoral Intermdal
COrpster Beefs to the Foture of the Subtidal Oryster
Fishery in Lowisiana, USA, as it Relates to Coastal
Wetlands Bestoration.

Crysters, Crarsosfres virginica, are 3 sigoificant presence
in the northermn Galf of Mexico state of Lonisiana. From a
commercial perspective, the fishery has produced anmually
over the past 40 vears about 20%: of the domestc supply for
the Umpited States. The fishery is a subtidal fshery, but puch
recent ecalogical focus has been on its intertidal populations as
3 loane boffer to marsh loss thooush shoreline erosion
reduction.  This intertidal focus has beceme a cenmal topic
only io the lasi decads here m Lowisioma because of the
historical dominance of the commercial fishery and the mare
recent documentation of coastal land loss.

The juxmpositdon of the subtddal fishery with its intertidal
population is becoming increasingly impontant o decumsnt as
Louisiana addresses coasmal marsh loss. Cumently, Louisiana
has 30%; of the total coastal marsh in the United States ot
accounts for 90°C of the paton’s ammual lpss  Propossd
govemment coastal restomation  smategies  could  hawe
sigmificant influence on the existence of the oyster's habitats,
In this presenfation, we foons oo the ecological needs of the
intertidal eyster population, the imporfance of where fo
swmategically comstmact  ioperiidal reefs. and bow such
populations may have a bearing on the fomre of the subtidal

s

Iratwe Menchaca and Fusn Bald

ATTI-TecaaliaMaring Ressarch Divisicn, Hemrare kais permaldea o
g. 20110 Pasaia {Cipusicoa), Spain

Subtidal edible sea urchin (Perecemmomns Inadus)
populations in the Basgoe Comntry (Northern, Spaim).
Facing the fofure exploitation.

The purple sea wurchin Poracemrons  [hvidus
(Echinodermarta: Echinoidea) iz widely distibuted m the
Mediferranean Sea and aleng the North-sastern Atdantc coast,
from Scotland and Ireland to sowuthern Morecco. Thiz sea
urchin lmves on rocky subsirates and in seagrass meadows,
from shallow waters down to about 20 m depth It is a species
of commerrial imperance, with a hizh market demand for its
1og, partirularly m the Mediremanean Basin and mors recently

ICRS 2011, Stirling Aolt 2011
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enginesr and invasive species Crassesmea ggas in
continental NV Enropean estuaries

Simce the 1960s, the Pacific oyster Crassesraa gigar has
been introduced for mancoitare at several locations withm N
Euarope. The ayster established itself everywhers and expanded
rapidly throughout recsiving ecosystems, foqming exfensive
md demse reef stroctures. It became clear that the Pacific
oyster induced major changes in WW Europsan estoaries. The
case of the Pacific oyster in NW European estuaries is only
one example In an moreasing senes of biological mvasions
mediated by buman activities. This ]Jresmmn.un shows how
invazions by ecosystem engineers, that somefime:s appear a
threat, can also contrinate to ecolegical complexiny.

Change: induced by the Pacific oyster are mainly related
to Is ecosysien enginesring actvities, its relatve bck of
nahiral enemies and high filration rate. Development of ovsier
reefs may compensate for habitat loss and bodiversity loss m
eshuarine enviromments that were caused by human activities in
previons decades.  (Cryster reef development may also lead fo a
reduced carrying capacity for bivalve filter fesders in peneral,
with cascading effects on other trophic levels. ndured effects
differ befwesn scosystems with different charactenisics. Case
smadies of the Oosterschelde esmary and Durch Wadden Sea
will therefore be presented.

Brenda Walles'. Tom Ysebaari'

Hermar® and Aad Smaal'

'BMARES Wagsningsa, Instints for Marine Resousces azd Econtem
Sradies, PO Box 77, 4500 AB Yeruske, the Metheriands

WIDO-EMAW, Cmﬁwfsmmmﬂ.&hnnnimh;r PCO Box
140, 4400 AC, YWersks, The Metherlands

The wse of an ecosystem engineer in coastal defemse

Erosysiem engingers, are olganizms that change the abiodc
environment by physically  altering  smocturs. Az a
conseguence they often, have effects oo other biota and their
inferacdons, and oo ecosystem processes. The physical
BCOSYSIEM EnFiNesring COnCEpt imterconnects 3 mumber of
important ecological apd evobidonary concepts mnd B
particularly relevant to emvirenmental manazement. In this
shady the uss of ecosystem engineers (Pacific oysiers), for the
reduction or prevention of tidal flat emsion in the
Crosterschelde esmary, is investizated

The applicatton of oyster reefs is mestly needed in places
subjected to severs erpsion. As most of these places lack
nahumral oyseer reefs, armificial reefs cam be constoacted, using
empty oyster shells, which prowide suiable subsoate for
naniral eyster settlement. The use of such amificial resfs as
coasial defemce will be muccessful when the reefs become
living and self-zostainable smactores and s@bilize tdal flars.
Therefare, artificial oyster reefs have been consmucted n the
Cwosterschelde o meniter and evaluate the effectiveness of the
Concept.

P.‘Ei:pstresu.‘rrs show that artificial reefs ndeed can reduce
erozion and provide suitable substrate for oyster larvas, but the
success of these reefs will depend oo local enwirommental
condifions. This smdy is part of the ionovation programms
Building with Marrs (www.ecoshape nl).

*, Karin Troost', Peter

Andreas Waser', A K Eaneen®, T, van der Mees'- BT,
Ens’

'Ruoyal Mutharlands Instimbe for Sea Rewsarch, PO Box 52, 1700 AR
Diem Burg, Texal, the Metherlands

*IARFS, PO Box 167, 1720 AD Dism Burg, Texel, the Metharlands
Ve Univamitait of Amvsterdam, FALT, Departmant of Thearstizal
Biology, s Boslelzan 10EF, 1081 HV Acwitendar:, the Netherlands,
S 0VOMN Dmtch Fisld Cantre for Omithelogy, P.O. Bex 32, 1790 AB.

Dien Burg, Texal, the Motharland:

The role of littoral mus:el beds of different size and aze
for birds and shore crabs

Bhie mmsze] beds are important ecological communities on
the tidal flats of the Wadden Sea. Under faveurahle conditions
individual beds become very old and may persist over decades.
In the Duich part of the Wadden 523 nowadays seweral
hondreds of mmssel beds ocour. They differ in ags, size and
shape, in the asseciated benthic species diversity and im the
size specmmm  of the mmssels. These  different bed
charactenistcs bighly mfluence the predator anmdance and the
composition of the predator commmmity. In this context, we
initiated a semi-annual monitering programme on a selection
of mmussel beds, spread out over the entire area of the Duich
Wadden Sea. Additionally, the mmwbers of birds foraging on
the same beds af low tide are monitored :ix fimes per year. A
combination of both dat@ sets will zive imsizhts about the
prevailing predation pressure on each of the mmssel beds. The
role of the muossel bed age for the predafion swocess of shore
crabs was expenmentally tested under laboratory condidons,
where crabs were allowed to prey upon simmlated pmpsssl
patches. In this contribution. first results of the monitering
programme 35 Well as of the laboratory experiments will be
pressmied.

Dara H Wilber', I*{anrj.'Hadle?": Dipuglas . Clarke’
'Bowhead Science and Tecknology, 664 Old Piantation Fd
Clarlostom, 5C 20412, US54, *South Caroliny Diepartesant of Namral
Bssowces, Marine Besources Cpntn:r.il'.‘ Feat Johnsom Road,
Charlostom, 58C 20412 US4, U5, Amy Enginear Fassarch and
Dievalopment Cemder, 3209 Halls Feary Foad, Vickburg, M5 38180,
UsA

Sedimenitation impacts on restored intertidal oyster
reefs in South Carolina, TS and the implications for
seCondary consmmers

Resident faumal densities apd sedimenfation (digitized
percent surface coverage) were used as assessment meTics on
five community-based oyster restorafon sifes constucted m
South Carolina, US. By three vears afier resf constuction, the
associated commmmity of resident crabs and mussals was well
gsfablished at all five sites, however oyster population
developmeni among sies vaned considembly. Avemge
sadimentation coveraze at the five sites ranged from 4 o G0°%:
and was negatively comelatzd with both coab and maeszel
abundances.  Af a site with light sedimeniafion (samples
ranging from 1 to 307 coverage), percent sediment cover was
not related i the amdances of any assecated ressdent fanna.
The zite with the highest sedimentation |samples ranging from
42 w 77% coverage) exhibited a negafive comelaton with
nmmissel densify and Do significant comrelations mvalving crabs.
Wepative relationships berween sediment cover and residemt
crab distmbatons were most evident at sifes with miermediate
sediment cover. Fesident cabs and nmssels are important
prey items for a diverse amay of secondary consumers,
therefore sedimentation of oyster reefs can be quantiatively
linked to redoced food availability for these hisher trophic
levels. These results can be used to maore compleiely quantfy
biological impacts canzed by sedimentation on oyster resfs
from activities such as dredging. vessel maffic, and coasml
development.
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Towards restoration of endangered
oyster aquaculture in a French
subtidal bay (Baie of Quiberon)
through control of predators

INTRODUCTION (1/5) : Qyster culture in

France / Quiberon Bay
France Quiberon Bay

> C.gigas > C.gigas
120 000 tons/year (whole 15 000 tons/yr (before
weight), before crisis crisis): grow-out only

» O.edulis 2000 tons / year

> O.edulis (spat collection)

> Entreprises: 3000 > Entreprises: 80 (larger)

> A specific site and
technique
= subtidal

= (bottom culture = exposed

to predators)

> Diverse sites and
techniques
= mainly intertidal
* bags = preserved from
predators

> The present crisis > Present crisis
= Since 2008 = Since 2006

= Virus disease on spat = Mortalities on spat +
(until one year of age) adult oysters

=> Oyster culture rather than wild stocks has to be restored

' PLAN of presentation

RIS

I- Introduction (5 diaps)
Oyster culture in France / Bay of Quiberon

The problem of mortalities
=> the researches developed

II- Factors of mortality
+ How to study them ? => specific protocol

* Main results identifiying one cause for young oysters
and another cause for adult oysters

III- Conclusion & Perspectives
* Solutions for restoring production capacities ?
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INTRODUCTION (2/5)

the Bay of Quiberon (Brittany, France)
NG ¢

On bottom, subtidal (-3 to — 10 m)
Exploitation by barges using dredges

Annual production :
10-15 000 tons (before crisis)

FrerTTrT)
. O MO0 300 Wik

INTRODUCTION (3/5)
Benthic traits of Quiberon bay

Water depth
(from 3 m to 10 m)
Plus 5 m of tidal
amplitude

Bathymetry

Sediment

roughness*
(from sandy to
muddy southward)

*(120 KHz Sonar & RoxAnn)

“ sediment
roughness

INTRODUCTION (4/5) : the problem

E = increasing mortalities of C.gigas
(notably since 2006)

Mortalities declared in
2006-07 '

- All year classes affected (different from national spat mortalities)
- Spatially delimited mortalities : higher in the deeper south area

- Severe economic / social consequences : un-profitability, disengagement
from leases, workers dismissals... ICSR-Stirling23-26 august 2011 6




INTRODUCTION (5/5) : The research program ity
“Risco” (2010-2012)

A research program, devoted to DIAGNOSTIC AND RESTORATION
of oyster culture in the bay of Quiberon was undertaken, after 5 years
of abnormal mortalities. This study implicates both industry, socio-
economic experts and biologists, with an interdisciplinarity approach: it
aims at applied results, through risk analysis and management.

Evaluation

— . PSS e i e

fod e CEF oIt

It was funded by Regional authorities of Brittany (western province of France)

Specific protocol (2010):
« cages » in 15 stations

So as to be able to guantify phenomenons and isolate factors
(sediment, predators) : better than direct estimations on the bottom
! ! T TG

L1-Factors of mortality :
3 main hypothesis among others

W LHA

> 3 factors tested:
= sediment (on bottom/surelevated)
- predators_(with/without protection)
+-Age classes (1/2 yrs old)

> 1 month interval
monitoring (during 1 year)

=> Growth, mortality,
predation, - pathology,

e

: B L
Additionnal st ph:;g&‘menﬁlo_qx;

watertquality, eco lolog,

Results (1)
Mortalities of 1-year old oysters

(protected from predators)

.mmulné

cumulés

)":} OsHVA

positif

Analysé
Non contamird

For 1 year-old oysters, abnormal mortalities are limited

to the East Zone (w/y?)& linked to Herpes-Virus OsHV1

(2) Mortalities of 2-year oysters, @
protected from predators : bottom effect ?

ON BOTTOM :
1-4 %/month
(3 stations excepted)

MORTALITE AUTRE
AU 50U
Ipourcemtagemniaim’]

OFF BOTTOM
1-4 %/month

(1 station excepted)

=> limited F
«bottom effect» s

MORTALITE AUTRE
sunELEvE
[ —




When this « bottom effect » ?
(2-year oysters protected from predators)

% /month

Month

=> « Bottom effect » between august and nov:
in these few stations (organic decay ?)

Micne | E Results (3) : unprotected oysters Micne|

Ocenebra
erinacea

spatial distribution of predators
Pteropurpura

if I ‘ (Ocinebrellus)

Oyster drills  /nornata

Asterias
rubens

Marthasterias
glacialis

Starfish | 2

=> Localized (why ?) and .
exclusive distribution
areas for oyster drills i

and starfish @i

Abundance of predators
=> monthly evolution

Nb / m2 Nb / m2

~®-Densité Perceurs (nbim?)

—®- Densité Etoiles (nb/m?) -

Oyster drills stable
(reproduction period =0
excepted )

Starfish seasonal Starfish : max in spring then decrease

(migrations)

Oyster drills : stable (artifact in october)
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Mortalities of
2 year-oysters induced by predators

e e

o 9 e

Oyster drills } o R - ?,;29,:::::"5
L ‘
! 'e" T y

. e

7 L —= « o ’
Starfish i o .

0-113 oysters
/m?*/month

.
=_High oyster mortalities spatially § . L)
related to Predators densities ] o

E Predators density vs Oysters mortality [l

from predation, monthly
= n
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Efficiency of predation
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=> Both species exhibit a seasonal predatory activity,

with a peak in summer
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Cumulated mortalities of unprotected m
oysters, from both predators

Mortalities
® declared in
2006.07

Total predation

(oysters/m2/month)
oyster  starfish
drills

(if not controlled) these predators have the capacity to eradicate

the oyster seedings, in the deeper part of the bay. Note that this
distribution (2010) fits to previously (2006) declared mortalities.

III- CONCLUSION & PERSPECTIVES
for 1 year-old oysters
(1/3)

> The 1 year-oysters cultivated in this bay
may be protected from predators by
using bottom cage culture for instance

> But they are also affected by
Herpes-virus OsHV-1 :

= hydrodynamic models and dispersion
simulations since virus sources may
help understand the spatialization of
these mortalities

= but solutions are more national

than local (genetic selection..)

http://quibprevicot.com/datalzones/
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ﬁ One additional predator : Tne:

the sea bream Sparus aurata

Sparus aurata

» Not observed in our experiment,
but « problematic » in the western part
of the bay (oyster farmers complain)

ICSR-Stirling23-26 august 2011 20

CONCLUSION
for 2-year-old oysters
(2/3)

» The high mortalities on 2-year oysters, in the south-
western part of the bay are mainly due to predation by
seastars + oyster drills (and only locally to the proximity
with sediment)

> Additionnal investigations remain to be completed :
ecotoxicology, predators cycles, modelling... etc

> but preventive and curative actions against predators may
already be evaluated, tested, undertaken..

http://quib.previcot.com/datalzones/
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PERSPECTIVES / SOLUTIONS
for 2 year-old oysters
(3/3)
Oyster drills :

1- initially not to introduce them (with oyster seeds)

2- at spawning period (spring, autumn): deploy surelevated
supports so as to collect breeders and egg capsules

3- at harvest : lift dredges smoothly and finally dredge
with a small mesh
Starfish :
Harvest them (fauberts...)
Fish :
Capture them (nets...)
Repulse them ?

For all :
Cultivate oysters in mesh bags (costly in this site !)

=> to be tested

with implication of socio-economic experts and farmers

Acknowledgments

This program has been :

Funded by Brittany Region (France)

with a partnership between industry and science : (Ifremer
and Universities of Vannes and Nantes)

SORAE HCER mmer " - lremer
=> Let they be thanked

ICSR-Stirling23-26 august 2011 24







	rapport-de-mission-Mazurie-ICSR-Stirling-aout2011.pdf
	Rapport de mission
	Première partie  : Identification de la mission
	Objet : 14th International Conference on Shellfish Restoration, Stirling, 23-26 Août 2011 : Shellfish: Our Undervalued Resource
	Dates : 23-26 août 2011
	Lieu : Université de Stirling, Ecosse
	Missionnaire : Joseph Mazurié
	Programme : Projet Surmortalités, Action Risco A070209B
	Confidentiel : Non
	Organisme financeur : budget du projet (financement Région Bretagne)

	Deuxième partie : rapport de mission
	1. Résumé
	2. Cadrage
	L’objectif 
	Le déroulement
	 L’agenda


	3.  Bilan
	3.1. Les services écosystémiques liés à la présence des coquillages
	3.2. Espèces et zones géographiques concernées
	- USA côte Est  et Golfe du Mexique :  Crassostrea virginica
	- Europe :  Mytilus edulis, Modiolus modiolus, Crassostrea gigas, Ostrea edulis

	3.3. Méthodes de restauration
	3.3.1. Limitation des captures
	 Reconstitution d’habitats
	 Introduction de géniteurs et amélioration génétique
	 Introduction de juvéniles 
	 Interdiction ou développement de l’aquaculture
	 Implication du public
	 Rétribution des services écosystémiques, marché des nutriments

	3.4. Projets et efforts financiers de restauration
	3.5. Discussion : effets uniquement positifs ?
	3.6. Références 

	4. ANNEXE

	Mazurie-Presentation-23diap.pdf

