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OBJECTIF DE LA MISSION : POURSUITE DU PROGRAMME
BILATERAL DE COOPERATION FRANCE-CROATIE
SURL'AQUACULTUFE

1) Calendrier de la mission

26 novembre : Trajet aller .a Rochelle-Paris-Zaghreb-Dubrovnik

27 novembre matin:  Réunion au laboratoirc de biologie marine de
Dubvrovnik avec Ivan KATAVIC sous-directeur de
I'Institut ~ Océanographique de Split et Adam
BENOVIC, Directeur du laboratoire de Dubrovnik.
Bilan de la coopération bilatérale
Demande du laboratoire de Split
Réseau EAM - publications

27 novembre aprés-midi : Réunion au bureau maritime avec N. SRABOTNAK,
directeur des affaires maritimessur I'aménagement de la
baie de Mali Ston et A. BENOVICK

28 novembre matin : Réunion au laboratoire de Dubrovnik avec A.
BENOQVIK et son équipe. Bilan du travail sur la baie de
Mali Ston. Projet de rédaction d'articles.

28 novembre aprés-midi : Réunion au laboratoire de Dubrovnik avec A.
BENOVIK et son équipe. Projet de coopération pour
1997 sur la baie de Malt Ston.

29 novembre : Trajet retour Dubrovnik, Zaghreb, Paris, L.a Rochelle




2) Faits marquants

1) Demande de :oopération bilatérale de la part de !'Institut
Océznographique de Spiit (Ivan KATAVIC)

Programme concerné :
|
. Recherche génétique en aquaculture. Pour les poissons, le programme
croate est détaillé en annexe dans le document 1. Le programme ne concerne pas
le bar et la daurade mais 10 espéces de sparidés qui présentent des
caractéristiques d'élevage potentiel intéressantes. II est demandé qu'une étudiante,
Melle Skakega Neda puisse &tre accueillie en France pour apprendre les
techniques et pour déterminer les caryotypes et les isoenzymes pour les appliquer
ensuite sur les sparidae. Ce stage pourrait s'effectuer a I'Université de Montpellier
(F. Bonhomme, B. Delay) qui a d¢ja accueillie en 1994 une étudiante croate.

Le travail sur la génétique des mollusques se poursuit suite au stage de
formation de 1994, par la détermination des différents sous espéces de moules et
d'huitres plates qui sont présentes sur la cbte adriatique Melle Marsié-Lucié
Jasma souhaite compléter sa formation sur les isoenzymes et apprendre la
technique des microsatellites de ' ADN des huitres plates. Ce stage d'une durée de
3 mois pourrait s'effectuer au laboratoire IFREMER de La Tremblade (A.

Gérard).

. Agedge des poissons : il est demandé par la laboratoire de Split qu'un
étudiant post-doctoral : Jakov Dulcic puisse apprendre a maftriser les techniques
de marquage, préparation et lecturc d'otholites particulierement chez les jeunes
stades de poissons. Ce travail pourrait étre effectué au CREMA-L'HOUMEAU
sous l'encadrement de F. Lagardére mais nécessite pour l'intéressé I'obtention

\d'une bourse post-doctorale de 6 mois.

2) Demande de I'EAM (Environmental Aquaculture Monitoring
Network in mediterranean). e réseau est géré sous la responsabilité croate et
sous la responsabilité de [. KATAVIK.

Il souhaiterait &tre moins isolé et pouvoir participer au groupe de travail
[OC-CIEM sur les algues toxiques dont P. Gentien (IFREMER/DEL) est le
Président. Une demande d'assistance technique est réalisée pour organiser un
atelier pour écrire un guide avec les méthodes précices pour mettre en place une



surveillance du phytoplancton toxique et les procédures a suivre pour tester la
toxicité des coquillages (test-souris). Il est souhaité que ce soit quelqu'un de
I'"FREMER qui rédige ce manuel. Le travail serait rémunéré et nublié comme le
précédent que nous avons rédigé sus la place de l'aguaculture dans
I'aménagement intégre de la bande cotiére (document 2).

L'EAM serait prét a supporter une étude sur les procédures de sélection de
site favorable pour l'aquaculture et avec une application a la baie de Mali-Ston.
Dans ce cadre, il est demandé a I''FRMER (J. PROU) de voir quels sont les
documents de Spot image disponibles sur cette zone et d'examiner les modalités
d'achat. Cette recherche a ét¢ effectuée (voir document 3) et sera transmise a L
KATAVIC pour action.

Il est demandé un échange de littérature sur le traitement des caux de
ballast. M. HERAL se chargera de diffuser la littérature du CIEM abondante sur
ce sujet au responsable du réseau EAM.

3) Coopération avec le laboratoire de Dubrovnik. Une poursuite du travail
sur la capacité trophique de la baie de mali Ston sera réalisée avec des mesures
de caractéristiques hydrobiologiques de la baie en fin de période hivernale (ma1
1997). Ces nouvelles données permettront de rédiger une publication commune
sur la conchyliculture en baie de mali Ston (Hydrologie, élevages, capacités
trophiques, gestion de la baie). Il est intéressant de noter que la Croatic vient de
mettre en place un systéme de concessions identiques au systéme frangais avec
des modalités de contrdle et de gestion qui restent encore a définir.

Il est demandé dans Ic cadre de ce travail sur la baic de Mali Ston
d'accueillir au CREMA (J. PROU) Vladimir Onofri pour une formation (3 mois)
sur les Systemes d'Informations Géographiques avec une application sur la
conchyliculture en baie de Mali Ston.

Parall¢lement a la campagne d'acquisitions de données, il est demand¢ de
participer le 19 mars 1997 a la manifestation annuelle pour la promotion de
l'huitre plate. Le laboratoire de Dubvrovnik désire, 4 cette occasion, promouvoir
la coopération scientifique franco-croate sur l'aquaculture avec le soutien des

médias (tél¢, radio, journaux).



A cette occasion, il est proposé que des professionnels conchyliculteurs
francais intéressés par des ¢changes commerciaux avec la Croatie puissent étre
mvités.

Il nous parait souhaitable de privilégier les contacts avec les ostréiculteurs
méditérranéens (étang de Thau) ainsi les contacts ont été pris avec D. BUESTEL
(IFREMER Palavas) qui a obtenu du CEPRALMAR qu'une voyage d'étude soit
organisé par des ostréiculteurs de I'étang de Thau fortement intéressés par cette
proposition. Malheurcusement, les crédits CEPRALMAR ne pourront pas étre
mis en place en mars 1997 mais ce voyage pourra étre réalisé a 'automne 1997.

4) Questions diverses

Il est demandé par des osiréiculteurs croates des renseignements sur du
matéreil pour laver les huitres afin d'acheter ce matériel en France, une
documentation et les prix seront founis en mars par M. Héral.

Une rencontre avec M. PERKOVIC, directeur du parc marin de MLIJET,
francophone, a été fort mstructive. Il souhaite avoir des adresses pour établir une
coopération avec des structures similaires en France (parc marin) et souhaite
développer une coopération sur la coquille St Jacques fort abondante dans cette
réserve. D. Buestel se chargera de poursuivre ces premiers contacts.

- Il est en cours de réaction a Dubrovnik un International College of the
Sea (document 4). Les organismes suivants : Plymouth University, Rochester
Institute of Technology, York Universily sont des organismes qui ont déja
annonceé leur intention de participer a ce collége. Il est demandé a la France
(Universités, [FREMER, CNRS...) de participer notamment aux enseignements
sur l'aquaculture, sur la péche, sur l'environnement et sur ['économie des
ressources renouvelables. 1l serait souhaitable de donner une réponse favorable 4
cette requéte pour que les relations Franco-Croates ¢tablies depuis 1993 dans le
domaine de l'aquaculture se renforcent et se pérennisent.
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GENETICAL RESKARCIT OF FIN FISH

Background informatian

Following the: successful cooperation with ITFREMER-Paris, plans for further continuing of
the research started are being made, Two specializations for our colieges Dr. Jasna Mar§ié-
Lutic and Jakn Bolotin, lasting from April (1] June 1994, were realized during the previous
coaperation, oul of which two Ph.I). (hesis were prepared.

Having in mind all curren{ needs of aquaculture, as well as current prograns iu the ficld, we
sugaest widening of our research in ways to melude penatic studies of fin fish.

It has been seen that the lack of rclevant biolegical, espenially genetical, information is an
imporlant Emiting factor for introduction of new species in aguacullure. 'I'he aim of these
researches 15 to widen the basic knowledge, primuily in the fiedds of reproductive ivlogy
(feeundity, ovulation in controlled conditions, vgy and larva size, incubalion), growth biology
(rowth rate, survival, conversion of food), genetics (caryological features, genctical structure)
and ecolopy (low standards of water qualily, changes in surrounding populations of organisims),

Special meaning fo these researches is given by the fact that the number of references in
ASFA data bage for two most connon aquaculture species in (e Mediterrancan js 670 for sea
bass and 630 for sea bream, whilst (he other 10 potentially interesting, species are covered with
onty 60 references, all ten species bolonging to sparids. The study of Uy reproductive cycle is
aoune sort of seieotific challonge, ewpocially if we conslder the pessibilitics ol wlegencic
hyhridization of spaside, snd alsn the related taxonomic problems. Speciud efforts arc being pu
into genetical improvement of currently reared species.

Bagic zoals and aims of the program:

The first phase of thiz program would include the delermination of gendlic (caryolipic)
features of {in fish, especially sparids. This basic rescarch 15 needed for the realization of the
secontd phase of the program, which would inctude intergeneric hybridization and the study of
bolugical and ecological characteristics of the hybrids, especially stiessing their growth
potential-and survival rate.

Other than just the direct application of the citogenetic research i the program of
hybridization, (s research could also have its applicabthity in evemual revising of the
tasononmy of the sparid species. Up Gt now, the taxonomy of sparids has been based exclusively
oft Marphological and morphometric features, which could be highly questionable from the
genetic point of view. This comes more into doubt when it is vonsidered that the pretiminary
results from the studies of the sparid reproduction cycles show that the complete reproductivity
isolation between these species has nol happened yer. '

Further research of population genetic will be conducted paralle! to this rescarch, applying
the mwihod of gel dectrophuresiy (soensymathic study), which is wary useful in genctical
identification. The study of pupulation genatics would include wescarch of genetical structute
{(helerozygocy, degree of genctic polimomphism, mean nunber of alleles per gene locus) of
natural (wild) population, us opposed and conipared to e povulations scared.
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Available cquipment and materinle:
- pholo-equipped microscope,

- binocular microscope;

- thermostat;

- slerilizators;

- analytical equipment;

- smaller tab equipment,

- wet lab with experimental ponls:

- bio-matetial (live)

Materials needed;

Cheinicals:
- colchicing (for carvotipe analysis),
- set of chemicals for gel-electrophoresis
PRICE: 9500 DEM

~ Traveling expensés.
- lwe plane tickets Splif-Panz-Split
(lving and intermal traveling expenges while i preanee wiil, &8
nrranged previously, be covered by the French Ingtitution)
PRICE: 1500 DEM

Total expenses estimated: 11000 DEM

Chicl scientisi:

Dr. sc. Ivan Katavi¢ N

S . H
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PREFACE

This document was prepared in the ‘ramework of
the netwok on “Envionmental Aspects of
Aquaculture Management in the Mediterranean”
[EAM network). [F is implemented by the Regional
Activity Centre for the Pricrity Actions Programme
{PAP/RAC) of UNEP's Mediterranean Action Plan
{MAP), Split (CROATIA), while overall coordination
is provided through General Fisheries Council for
the Mediterranean (GFCM) and its Committee on
Aguacuiture.

On the occasion of a number of seminars
organized by UNDP-sponsored  Mediterranean
Regional Aguaculture Project (MEDRAP I} and
PAP/RAC. participants expressed the need for the
preparation of document for selection of sites
suitable for aquaculiure. Discussions cenfered on
the problems of identification of zones suitable
for aguacuiture, definition of the critetic and
methodology for the zoning, as well as the
proposal of appropriate protection measures for
existing and future agquacuiture operations, aft as
part of the process of integrated coastal area
management (ICAM).

In accordance with the recognized need, the
purpose of the present document is to provide
an efficient and standardized tool for coastal
zone planning to  ensure a  sustainable
development of the aguaculiure industy whilst
minimizing conflicts between different users of
coasial resources.

The structure and the content of the document
were defined at the exper meeting held in Splif,
in October 1994, The fist draft of the document
was reviewad duning the meeting held in Touion,
February 1995, and findlized by the individual
work of the authors. The second diaft was
presented and discussed at the workshop on the
Selection and Protection of the Sites Suitable for
Aguaculture held in lraklic {Crete), in November
1995,

The preparation of the document benefifed from
suggestions by PAP/RAC staff, in pardicular by A.
Pavasovic and | Tumbic.  Professional
suggestions on the draft text provided by U. Barg
{FAQ) are greatly appreciated.
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EXECUTIVE SUMMARY

Marine aguaculture s a reladively new sector
capable of econom’  growth and benefits s
now moving beyond & traditional stages (o the
point where it needs tc have a recognizable and
effective position - both in developrmentatl and
regulatory terms, In that context selection of the
site is of vital imporance since the guality and
characteristics of the site are essential for both
farming performance and reducing the negative
impact on the envircnment.

Site selection procedures are closely related o
the coastal zone planning and management
policy, especially in a cimate of competition for
coastal space and fesources use. Aquaculture
must be considered as a coastal activity having
the right to exist and necessary conditions should
be preserved for its development. Envirionmental
management should consider aquaculture as a
part of the whole resources system upon which it
relies. Relations between aquaculture
development and coastal resources and the
relations between aquaculture and other users of
these resources need 10 be harmonized.

The document therefore suggests that coastal
zonation relevant to  aguaculture must be
included in the national policy and with the goals
it define at every level mainly the control of
developmental activilies affecting the
sustainability of ceoastal resouices. When ihe
decision of the planning oiocess is taken, a
specific plocedure is 1o be set including the
defimitation ¢of the areas to be zoped, an
extensive collection of data in order to compiete
the first dafabase on notural and  socio-
economic enviionments, an application of the
aquacultwe specific requirements 1o the context
of a given zone in order to determine its suitability
and sustainability. The process is ended when o
political decision is taken, indicating the albility for
a one fo be ufilized, exciusively or not for
aguaculture purposes. A necessary updating of
the database and of the regulaiory measures is
often required within the process of decision
making.

Regulatior: s 1equired for the promotion of
sustainable aquaculture and its infegration into
coastal zone planning and management. This
covers  vaious  fields, which may be
complementary:  enviionmental  andg  living
resolice  protection, land use, regional and

seclorial  development  and mangagement,
aquaculture  itsel!.  including  resclution f
conflicts.

Ervironmental and Iiving resources protection
appilies 1o environmental quality objectives, living
resources, as well as species, biotopes and other
natural  resources. Regulations  exist ot
international and national levels and may have
regiondl and local implications (qualify criteria,
conventions, endangered species, protected
areas, restrictions on certain activities, ...).

Land use, regional and sectorial development
and management calts for effective and realistic
regutations and planning tools which are specific
to each county and relgted 1o ifs polifical
priorities and  adminisiiative  organization,
According to this, their application may be more
of less decentraiized (lond use plans, masier
plans for specific teritories or activities, planning
schemes, ...

Aquacuiiure  develfopmen! and protection 8
concemned by is own reguiafions, applying fo it
direcily or indirecily; development policy and
plans, siting, competition with other coastal zone
users, envirocnmental compliance,

Aquaculture, being highly dependent on a
healthy enviccnment, is also the best guaiantee
for its quality. Thus, enviionmental considerations
must be integicted of an early stage in any
proiect. But over-regulation has fo be avoided,
bacause it may cdvantage less environmentaily
fliendly activities, Moreover, aquacuiiure can He
of great value in terms of land use and
occupation, population prosperity and
stabiization, best use of renewable resources.
Therefore, there 1s an urgent need fo integrate it
as an important and legitimate activity in coastal
Zone deveiopmeant, planning and management
strategies.




BACKGROUND

Marine aquacuiture nas shown 4 farge expansion
in production in a number of Mediteranean
countries over the past faw decades. It piovides
an importanl source ¢f high quality food and
could be considered fo be an imponant
management tool to limit pressure on wild fish
stocks which are heavily sfhressed due fo
overfishing and pollution in coastal creas.

Aquaculiuial activities require good quality water.
Degradation of the surounding environment
may result in increased stress and incidence of
disease of the culture species and a conseguent
decling in productivity.

As the aguaculture industry expands, it can
cieate different kinds of enviionmenial and
socio-economic problems. Firstly, it comes into
conilict with other users of coastal resources, and
secondly, if not propely managed and
regulated, it can cause environmental harm.

The degree of interaction between aquaculture
and the enviionment depends on the sensilivity
of the ecosystern where it is implemented, on
the culluie system, and on fthe species. As a
result of these interactions and of the growing
public concem of environmental problems, the
choice of sites for the agquacullure operations is
becoming more importarnt.

The future expansion of aguaculture must be
based on well balanced inierventions through
integrated coastal area management plans. This
should consider aquaculture in relafion to ll
other existing and planned activities and
developments. The careful selection of the sites
will minimize specific iImpacts on the ecosystem
and reduce the effects of negative feedback
which affect the production potential of ihe
cuituing operatfion.

- The purpose of this document is fo assist the
Mediterranean couniries in establishing contiol
over planning the use of coastal and insular
zones for aquaculture activiies by combining
scienfifically based principles and a pragmatic
appreach in positioning the "right activity on the
ngnt place”.

The specific objectives of the document are
defined as follows:

» Jo ensure the continued development and
growth of the aquaculture industry without
causing large-scate conflicts with other users;

« To assist in the process of cocstal ared
planning and to achieve effective reguiation
of the future aquac:liuie development,

The document is based cn relevant published
information and curently available experience. It
is focusing on the coundiies boideing he
Mediterranean basin, Howevet, it is believed that,
if adapted, i could be applicable in other parts
such as 8lack Seq. The document is addressed
to decision makers, planners and manadgers, and
all those who are involved in the process of
coastal area planning, aquacdliure  regulction
and development. tThe document is not an
exhaustive manual prasenfing a rigid set of
prescritbed steps and procedures. I is a flexible
approach giving the most suitable opfions in
zoning of coastal areas for aguaculture in the
Mediteranean  basin,  Howsver, the  real
application is to be adapted fo the lccal
relevant conditions, the size, nature and aciual
circurnstances of the area considered.




MANAGEMENT

THE ROLE OF AQUACULTURE IN INTEGRATED COASTAL AREA

in defining the le of gquacuiiure in ICAM there
is a need fo point out that this industey is relatively
new nd thal its developmen! has coincided
with  a large increase in envilonrmenic
awareness. Unlike other industiies located in the
coastal zone, aquaculture relies heavily on
natural aquatic resources, and it is characterized
by the demand for a vety high quality of
environment.  Because of s specific  sie
fequirements and competing interests for coastal
space, aquaculture development tends o be
forced into disadvantaged regions, scmetimes
with limited opporunities for success.

To be successful, the aqguaculiure industy
requires many inputs - biophysical,  social,
economic  elc. However, it also may have
mulfiple impacts on the envircnment, some
positive and some negative. For example, # has
been bDlamed for navigational dishibance,
polition of the coastal enviionment (visual,
organic, chemical and genetic poliution), as welt
as for disease and parasite fransfer to naturat fish
populations. On the positive side it produces a
valudble product forf consumers. It can also be o
promising activity in rural areas, An important
positive physical impact is that the presence of g
fish or shelifish farm will hetp discourage pollution
and haoitat degradation from iess
environmentally friendly indusiries. Aquacuihue
may generally be consideted as a kind of
guarantee for waier quality and integrity of the
environment as a whole. It should be noted that
where aquaculiure projects have fesulted in
poliution,  the prncipal causes have been
impsoper siting and poor management,

The Impacts of aquaculture on social conditions
have not been studied enough. In ral areds, n
pariicular, #Hs imporance has also  been
neglected. In addition, most of the rural coastal
communifies rely heavily on one activity (e.q.
agricuituce, traditional fisheries or tourismy} that
may e vulnerable to extenat financial inputs.

Aquacdlture in most cases represents a new
activity in an area, and as such has io establish
rights of access to coastal areas and resources in
the context of the existing. Most tegistative
systems will act to protect the established
activities. In general, fegislation and reguiation in
most countries are often inadequate and non-
specific to aquaculture. They are based upon
the existing regulators framework for other related

sectors and may not be paricularly beneficial for
integration of agquaculture and other activities in
ccooal zone management plons.

Since aquaculture uses both  ternestial and
aguatic environments, it has expetienced much
duptication, confusion and uncertainty.  This
fesults in conflicts with other coastal users and
managers as, for examgle, the frequent
propiems with tourism. Each of these users have
different requirements and aspirations. Of most
relevance to infegrating aquaculture into ICAM is
the intoraction between scientists, ICAM policy
planners, economists, generat public  and
neighboring coastal communities, Each of these
groups  require  informaifion  in a  format
understandable to them. The lack of effeciive
transfer of information between these groups is
considered o major obstacle in infegiation of
aqguaculture into ICAM policies and resource
allocation strategies.

The role of aquaculture in ICAM is to develop the
industry  with a full appreciation  of
environment/production interdependencies and
allow it to become an niegral part of the overall
ecosystern, ICAM will take advantage of a full
integration of aguaculture if techniques, planning
and management is haimenized with the natural
ecosystemn and compatible with other coastal
users so that any negative impact is minimized.




AQUACULTURE IN RELATION TO COASTAL AREA USES

Site selection for aguacultuie is probably one of
the main factors fhat determines the feasibility
and  sustainability  of  aguaculture  projects.
Hov.aver, the coastal zone is under pressue from
many different competing activities which may
affect existing and fulute aquacuifuie operations.

3.1.Relationships between aquaculture
and other coastal areda users

Competition for space is one of the most critical
factors of the relationships between aquacufture
and other activities. Fishing zones, spawning
afeqs, nurseries, arificial reefs, access to harbors,
military zones, land feclaiming. profected or
ieserved zones, diedging, recreative  activities
such as bathing, salling or fishing may be
submifted to  regulations  which  limit  the
possibilities for selecting suitable areas for sea-
based aquacudliure. Ltand-based  aguaculture
sysiem interact natwclly with all other developed
activities on the seashore and especially with
ubanization, industry, fourism and  agriculiure
activities.

Aquaculture development is under conirolied of
quality of the enviionment, mainly the water
quality as well as the bottorn conditions.
Chemical poliutions are generated by industriat
activities, by intensive agriculture with large uses
of pesticides (weedkillers) and also by recreative
aclivities with the general use of antifouling and
preservative  painis (BT, heavy metals,
pesticides..}. Bactefiological pollution is more
ielgted to permanent urbanization and to tourism
which often cause an overpass of the sewage
treatment  capacities.  Biclogical pollution s
connected with the discharge of ballast waters
cauwsing invasion of non indigencus species as
cholera vibrios, toxic algoe and several other
pests. Genetic escapes of cultivaled strains can
present a high rsk for the sustainability of wild
strains of fish and shellfish. Disease transmission
from aquaculture 1o fisheries can  provoke
deleterious effects on the wid stock. industrial
and agricultuial practices fead often to modify
freshwater inputs in the coastal waters, Power
planis with warmed water  discharges,  large
sefflements  with  sewage.  agriculfure  with
diginage and irmgation, dams with both uses:
control of un-off and of dryness can have
positive or negatlive effects (nutdents, salinity,

crganic matter] function of their intensities amd of
the dispersion capacity of the coastal areds,
Waoter quality entering an aguacuiture system
shews @ laige time-scale varability and should,
therefore, be viewed as a dynamic process. For
example, poliution reaching the cquacuitiuie
system, could have ¢ distant origin, but be
transporfed into the area by local currents.
Concentrafions of a poliutant could be af very
reduced levels, bul on a large time scale could
contaminate the reared species to o harmiul
level. Water quaiily standards aie, therefoe,
often difficult o establish and the source of
polution is  difficull fo locate because  of
dispersion processes. Over-uibanized or
industriclized ojeqs are ofien esponsiple  for
organic  matter  discharges leading to
eutrophicafion or oxygen depletion. Ahcugh
sewage can be depuated, viruses could £ass
through the depuration plant and be responsible
for viral poliution.

Ecenomical faciities for acuacuituie
development are  positively  influenced by
attraction of investment and of infiastruciuie
(roads, electricity supply) connected with industry,
urbanization and tourism. Toursm provides often
the development of local markets  for
aguacuilure products. Fishery activity in the
vicinity of agquaculture could also have a posilive
effect by providing aguafeeds and enhancing
dermand for aguacultuie products,

Aguaculture development refers also to social
constiaints. Uibanization may involve new ways
of lving wheie fresh fish and shelffish
consumption could be rmeplaced by new
standards of human nutrition (frozen and cooked
preducts, high quality). Existing fishery education
systoern could have o positive  effect 1o
education for new agquaculurnsts, . However,
competition between  aquoculturists  and
fishermen could arise especially in low sefflerment
areas where fransfers of employment from fishery
to aquaculture occur and lead 1o social
disturbance. Development of wildlife preservation
and seascape presenvation may lead to major
constraints on  aquaculture development and
social confiicts with focal inhabitants and tourists.
Cn the opposite, ecotoutism provides mutual
benefits between toursm activity, discovery of
wildlife and aguaculture practices.




In the coastal zone, the pre-existing activities are
protected by large sets of reguiations from muti-

municipality tevel. Al these regulations are
presenting main constraints for the development

national  level,  tfrough national  plans  fo of new activities such as cguacultuse.
Table 1: Relationships between aquaculture and other uses of coastal area
ACTIVITY INDUSTRY URBANIZATION TOURISM AND AGRICULTURE FISHERIES
AND RECREATION
HARBOR INTENSIVE EXTENSIVE
SPATIAL - land land use {-} - kand reclaiming {-) |- coastaltand |- coastalland - spowning
RESOURCES reclaiming (-) tand reclaiming |- harbors {-) {-] {-) areqs (-)
- shipping traffic | (-] - sailing. bathing I-) - nurseries ()
] - fishing [} - arificial reets
- military zones - historical sites O]
- - - fishing zones
- dredging [-) i
QUALITY OF - pelutants (1) |- sewage [-) - sewage (-] - fertilizess (-) - nulients (+) |- disease
IENVIRONMENT |- ballast water |- organic matter |- antifouling paints |- pesticides (-] |- organic mafter|  fransmission {-)
() [} (-] - organic matier| {+] - genatic
- warmed water |- bactetia and I~} - freshwatex escape (-)
{+] viHUSEs (-} - suspended management
- nutienis {-) solids (-} (+F)
- freshwater
management
[-}
ECONOMY - infrastructure |- market (+) - aftraction of - infrastructwe |- infrastructuwre |- athachon of
(+) infrastucture (+) | investment {+/-) {+) [+) investrmant { +}
- athaction of - seasonal - market (+}
invesiment employment (+/-} - infrastruciure
{+/] - local market [+) (+)
- infrasiructue [+) - fish meal for
aquafeeds [+)
SOCIAL living habitats (-] |- eco tourism (+] - intemnat
RESOURCES - seascope (-) competition {(-)
- wildllife (-) - education {+]
REGULATIONS |- areas around municipality (-} - protected area (-) - sanctuanes for
(-) policy (+/-) - wild fauna and fisheries {+/-)
- harbors flores (-)
reserved (-] - environmental
- rmdfifary zones standards (+)
(-}

(+} in favor of aguaculture development

-} neqgative effect relationship fo aquaculture development

3.2. Relationships between aguacultural
practices

Spatial conflicts could occur between traditional
aquacultuie systern, mainly shellfish cultivation
foysters and mussels) but alse finfish as mullets
and new aquaculiure practices such as fish farm
cages and iong lines for shelfifish, However, the
water column could be managed at different
levels such as suiface, water mass, bottom. Both
shelifish cultivation and finfish aquaculture could
be damaged by disease due to pathogens. In
some cases, pathogens from finfish can be
accumulated by the shellfishes cultivated in the
vicinity. Furthermore, freatments by diugs s
anfibiotics and antifouling substances used for

finfish cultivation can have deleterious effect on
the shellfishes cultivated in association.

Both activities are producing a large amount of
biodeposits which can have_an adverse effect
on the boftorn quality causing anoxic conditions
when cunent velociies are too low o avoid
stratification.

Canying capacity for the extensive shelifish
culture is a relation between the fluxes of food
and the bicmass of wild and cultivated animals
present in an area. Over a cerfdin bicmass.
carnying capacity may be over passed and may
cause, by frophic limitafion, reduced growth
rates and increased mortality.

For land-based aquaculture systemns, seawaier
avaitability con be a serious limiting factor when




the faims are using underground seawater or
when they gre locaied in wetlands,

The abiliy of the ecosystern to accept the wastes
of the finfish famms is defined as the holding
capacity. In some cases, when cutient are foo
low or when residence time of water masses are
too long, dispersion of wastes may affect the
water  quality.  In land-based  famms,  with
recitciulating  system, water viumes must be
sufficient to aliow  depuration.  In infegrated
aquacuiture systems, shellfish or finfishes could
be used for recycling wastes.

Consumption of marine products is very often
limited to scme restricted areas and species.
Develepment of aquaculture (finfish or shellfish}
could enhanced the consumption of new
products and corelatively couid confribuie to
the implermentation of new ways of marketing
and creation of networks for commerciatization
of marine products,

New aquaculture fechnique needs qualified skils,
provided by special  taining  courses.  This
education system couid benefit to the marine
workets  (fishermen, fraditional  cguacuiturists).
Howevaelr, in places whare manpower is scaice,
competition between different activities could
occuw by fransfer of employment from one 16 the
other,

Imp-ementation of license sysiem could promote
creation of administialive anangements, which
could be favorable to the management of
aquacultwe and development of water quality
monitoiing  (bacteriological  standards,  toxic
algae, heavy metals, pasticides...}.

Table 2: Relationships between aquacullural practices

ACTIVITY INTERNAL RELATIONSHIPS FINFISH/SHELLFISH RELATIONSHIPS
SHELLFISH FINFISH
SPATIAL - already esiablished - already established - grecdy established activity (-]
activity (-] activity (-]
QUALITY OF THE - pathogens [+ - pathogens (-] - pathogens {-)
ENVIRONMENT - biodiversity (- - waste {-) - biodeposition (-]
- biodeposition {-] - food faeces (-] - anoxia (-
- anoxid [-) - reatments {-)
- genatic (1) - genefic (-]
WATER QUANIITY - Canying capacity - (land-pased) - Infegrated aguaculture systems
AND DYNAMICS undet {+] wetionds (+}
above(-) - (land-based)
undergiound
seawater {-)
- holding capacity
under (+)
above (-]
ECONOMY rmarket (+)
SOCAL internal competition {-)
education [+])
REGULATIONS licensing or leosing system {+]
ADMINISTRATION moniforing {+)
(+) In favor of aguaculiure development

(-} Negative effect ielationships 1o aguaculture developmentd




" CRITERIA AND PROCEDURE FOR COASTAL ZONING

4.1.Organization of the planning
process

in the context of the coastat zone, planning refers
to the development of goals and policies in
order 1o optimize the production of goods and
senvices from predefined areqs over fime.

The first phase of such a planning procedure that
is to be managed for every coastal specific use,
must be the definition of a natfional policy. This
policy has to define:

s the coastal area involved in the planning
decision. Concerming aquaculiure, planning
can be foreseen at different scdies: national,
regional, tocal or farm level. Generally, at this
stage of planning, the aea is relatively
broad;

« the goals and objectives of development
and envirenmental protection.

A legislative action is offen necessary, that can
give the authorization 1o launch the planning
procedure,

The policy statement wili lead fo the structuring of
actions within the planning procedure: definition
of the executive authorty, sfafing the
participation of governmental agencies and
experts, funding the work o be done and
determining the tfime schedule. Only general
directives and godls are required af this level,
such as “sustcinable development of living
resources”. There is some danger at this stage
however, in becoming locked inio  specific
activity that could restict the credibility of the
process.

The nexi stage of the planning process involves
preliminary data collection that could enabie the
definition of more precise or smaller zones, and
can be described as ¢ management zone. A
global data base is the necessary tool 1o collect
information concerning activities, environmental
conditions, and existing regulations. The needs of
existing or potential future activities must be
stated using the existing data.

Concerning specific requirements for
aguaculiure  aclivities, the first and  most
imporant source of information is a bathimedry
map, that can subsequently be used for different
types of coastal water planning. For example,

when there is a need o know which coastal area
is the most suitable for cage faming and when
data on water turnover ar predorminant bottom
type are lacking, the ma can help for making a
first rough assessrment.,

One principal hypothesis, is that morphology has
a maijor impact on the ecological functioning of
the water system, since it is both costly and time-
consuming to determine the turnover of deep
and surface water, and boftom  dynamic
conditions. it would be advantageous if these
parameters could be predicted directly from
chart information. If not sufficient, the capability
to acquire new data must be foreseen.

The following phase deals only with aguaculiue
activities and their specific requiremenis. The
ohiective is to determine the suitcbility of every
tyvpe of agquaculhure for defined zones. t must
lead to definition of smaller areas within the zone
[aquaculture site), in which aquaculture can be
authorized or resticted on  the basis  of
enviionmental  suitability and  availability  of
essential infrastructures. It requires the building of
a specific database.

tastly, planning must define the necessary
measures in order fo implement the work and 1o
make available the recommendations from the
actual Coastal Plan available. This also concems
the updating of the databases.

4.2 . Description of the procedure

The procedure is shown in the fiow chart
presented in Figure 1. Four phases can be
determined.

Phase 1: Definition of the policy

Planning decision

The poicy statement should declare in the
strongsst terms possible that it is the intention of
the nation to review and regulate over
developmental activities affecting the
sustainability of renewable coasial resources. The
goal should be maintenance of the optimum
sustainable use of coasial resources, in both the
economic and social context. The policy should
then list specific nafional coastal concems and
issues to be addressed and stafe the pricrities of
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the nation toward coastal resource utitization and
consesvation.

Policy statement: structuring the project

The stiategic plan lays the {foundation for the
legislation 01 the executive oider that is required
to autholize the Programime Development phase
that follows. The strategic plan should:

1. specifically  assign  responsibitity ¢ the
progiamme to a paricular agency. and
identify inferagency mechanism;

2. aulhorize the  funding
programme development;

nacessary  for

3. state clearly the objectives of the

programme;

4. wecommend a method for collabotation
amongst the various sectoral agencies and
private interasts involved;

5. state the fime limils involved for various
stages of progiarmme development; and

6. require a specific step-by-step progiamme
development and organizing process.

Delimitation of areas

To establish manageable units for the information
base and mapping. the first phase involves the
pariitioring of coasiai boundaries into coastal
areas. They may be fixed units following
administrative o geographical boundaries (i.e.
region, country, prefecture]. The registration of
sutability for aguaculture involves a  rough
evaluation of communal agnd natural limitations
of a cenain coastal area. Al this level, the major
pioblems are identified and decisions are 1o be
taken as regaids the inifiction of the planning
process.  information  bases contain existing
sources of global data only, supplemenied by
expected future frands.

Phase 2: Database constifution

The database must be construcied in such a
way fhat it allows anaiyses to be pursued along
the lines of the predefined aims of the planning.
Geographic  Inforrmation  System (GIS)  are
powerful 1o0ls in order 1o achieve this goal. A
precise content of such a datalkzase is given in
Annex B. Schematically, it should proceed from:

« an analysis of the ndluial environment;
physical processes, protection,  foreseen
dispositions, impact of activities, etc.

= an analysis of the economic systems: existing
economic  aciivities, evaludation of the
demands for coastal rescurces, efc.

This data base s not merely dedicaicd 1o
aquaculfure, but should include information on
aquacdlture  activity  (existing  forms,  main
fequiterments.

Criteria for zoning

Critelic refer 1o the criginal data of the database
to which thresholds are afftached (ex.: the daia
base gives - extensive bathymety - cip, and
zoning process states that the isobathes -25m
and -50m will be critefia for demarcating the
boundaries of the zones). To this level. in addition
to the global infrastuctural  social  and
economical considerations, ecaclegical
parameters are the most relevant (Annex CJ,

Zoning

Because of the great divessity of environmental
conditions, even within relalively smail coastal
areas, these may be dvided into smaller
manageable  units  (-zcnes-) depending  on
topegraphy, productivily and water regime. The
principle of this division is that each major water
volume is handled separately as ether lagoon-
like zones, bays, chonnels of estualies, so called
homogencus  zones, Zonal limits should be
identified  without regard 1o administiative
borders. The ideda is that this may lead to co-
operafion rather than competition between
neighboling municipalities on the use of the
water bodies which should be seen as common
resources. incentives for such co-operation are
offen needed.

Phase 3: identifying zones suitable for
aquaculiure

The objective of this phase is 0 deteming the
suitability for aquaculture within the zons. 1t is the
fist phase entiely dedicated 1o aduacultue
operations, even if  some  aguaculiuie
requirements had been taken nto accouni in
Phase 2.

Such an analysis is aimed at:
»  plofecting existing cquaculiue sites;

= ensuring  sustdincble  growth  of  fhe
acuaculture industry in the future;

»  providing responsibie authorifies with tools to
locate  optimal  ond  sub-optimal  aieas
sukable for aguaculiure in agreement with
holding/canying . capacifies of the
envionment  and  envitonmental  quality
objectives;

s qdvising on oppoitunities and limitation for
rminimizing conflicts with other users.




A specific database is necessary to meet the
aquaculture needs.

initial elimination

Te restrict the need for data collection, zones of
no interest for any kind of aguaculture should be
eliminated intially by applying  “eliminating”
criteria of high sk and incompaiible uses (Table
3}, A numbxar of zones may be unfavoigble either
due 1o nafural conditions andfor anthropogenic
activities. In addition o unsuitable zones, there
will be zones limited by other purmoses where
aguaculture may be fobidden (e nature
reseivaes,  animai  protection  zones,  existing
aguaculture, security zones, navigation zones,
mifitary zones, efc.). Having efiminated all these
zones from the larger area one is feft with suitable
Zones which are 1o be subjected to further
anaiysis.

Table 3: Eliminating criteria - environmental
characteristics that make aquaculture
impossible or risky

« Severe polution (city, harbor, industry)

« insufficient hygienic conditions

« Unfavorable hydrodynamics

o Eutrophic areas with hamifut plankton blooms
s Shipping traffic

+« Specially protected areas

» Resticted areas

*  Areas for infensive recredtional activities

«  Areas of high economic interast

Funher assessment of the suitability of remaining
coasial zones is based on the most commor: fish
farming technology and the species fo be
cultured.

Selecfing fechnology and species gccording
fo site characterisfics

in ferms of land and water 1esources two
fundamenial systems (land based and wates
based) are used for aguaculiure production,
each iwoiving different considerations for sifing,
construction, operation and management. The
range of the types of system (i.e. lagoons, fanks,
racewaqys, cages, enciosures, rafts and lenglines
for molluscs etc.) and species used Is very large
and for any given set of circumstances there s a
range of cptions. However, a clear relationship
exists beiween these main elements which

nanrows down the possibilities fo a quite smat
number, allowing the deveioper to match
species, type of system and the main
characteristics of the site (Table 4} in some
cases, a cefain site will suggest particutar
spacies. On the other hand, a particuicr system
will suppon cerain species and will require <
particuiar environment,

In considering a particular sef of < -cumstances
in @ given zone, there would be a need 1o assess
the imporance of individual factoss and rank
these factors according fo their significance. Thus
if water areq is in scaice, da system fequiing less
water area is a major consideration. In the case
of a shortage of skills, a less complex technical
design may be a better choice. The analysls of
the sites and resources availalle may indicate
whether a polyculture would contiibute fo the
maintenance  of the sensifive  ecologica
baiance in the site (e.q. infegration of molluscs in
fish cage cultuie areq).

An analysis of the potential consequences
induced is necessary, not only on envilonmental
aspects, but also on social and economic issucs.

Concermning these, there are two major
tendencies: the first is aquaculture with a higher
level of social responsitility, generally by using
extensive or semi-intensive rearing of species that
can meet the high infernal demand  for
gffordable food; and the second tendency is the
orienfation tfowards intensive production of higher
value organisms. a large part of which may be
allocated to foreign markets or  touristic
involverment, While the first productive strategy is
based on reqing species which are direct
utilizers of the natuial environment for their food
supply, the second is using more advanced
technology based on economic stiategy and
utilizes natural environment for folder.

Conclusively, the process resulls in a classification
of a culture siie within a zone which is presented
o local {municipal) autherities to protect existing
aquaculture operations from pollution threats, 1o
promote aquaculiuie develo{)mer}? as well as in
evaluation of aquaculiure applications. Local
authorifies should not be necessarly tied 1o this
classification and may make their decision
based on other factors {for example: collection
of taxes, poliical agreement...). Finclly, the
methodology employed will strongly depend on
capital and opetating availabilities, and hence
the socio-economic impact of a project.

A number of different decisions can been made
that will cilow a zone fo be selected for the
development of cquaculiure.
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table 4: Criteria to be considered in selecting sites for aguacuiture in marine environment

BIOPHYSICAL CHARACTERISTICS

SUPPORTING INFRASTRUCTURE  SOCIAL & ECONOMIC

CONSIDERATION

Exposure

Depth

Current (velocity, dit>ction)
wind [fetch, speed and

Eiecticity

direction)

Waves Waste disposal facilifies
Topography {siope, thieshold)  Heglth sevice
Substrate Advisory service
Suspended matter Expertise

Available land Education

Water quaiify-min. max. and
variations (T C, %0, ppt Sal.}

Water quantity

Space

Tiophic status

Fouiing

Existing culiivated species
Predators

Road and communications

Fish-feed m_o Jfac e
Slaughtering faciities

Local demand and supply
Internaticnal market

Cost of i-asic supply for goods
Capital cosi

Risks & insuiance
Employment
Reguiations

Repair and maintenance

the aea is reseved exclusively o
aguccultural activities. This will occur in vety
few examples, The area should be protected
by legislation so that any other proposed
activity that might in any way ttreaten
aquacuttural activities must be submitted to
the appropriate governing authority and can
be refused without appeal. Existing threats
should be reduced and conliolled,

The area has been oned {or aquaculiure,
but not exclusively, and may aiso be opened
fo other activities. Two situations can occui:
aguaculture s o paoiity in the Zone or
aquacuifure is not necessanly a protected
interest. In these cases, specific tools for
conffict resolution must be foreseen and
implemented  with graded  correction  in
function of the level of pricrity.

One of the pofentici problems s over-
development of any paricular area which
may then have o negative feedback and
may lead fo conflict of inferests, Once an
ared has been zoned for fish farming
development, the canying/holding capacity
of the area should be established with
respect 10 the exlent and type of cultural
activities proposed or suitable. The area
shouid then be divided inte farming units for
specific application. Individual farm ficenses

c)

can then be granted to cpplicants on the
basis of the quoted capacity of the area
within the allowable framework.  individuat
applications would stil require  researching
and enviionmentai  impact  assessment,
depending on perceived potential risks and
pre-determined environmental qulity
objectives. Enviionmental impact assessment
requiremenis and plocedures should be cut
1o size of the prolect and of the accepiabiliy
of  enviionmeniat  risk.  After limited
developrment of the area. alowance shouid
be reviewed again with fespect 10 canying
capacity and the appropiate licensed
quotd" to be reset il necessary.

The areaq
aclivities
activities,
polifical

is not suilable for aquacullure
through  elher  non-compatible

unsuitable  characteristics,  or
decision not 1o suppoit  these
acfiviies in  this area. Without  suitable
characieristics. for  example, climatic
conditions, the area will never be able to be
used. Non-compalible activities may change
in the future even in the long tferm so thete
could be a need {o reassess the area If these
activities and/or their effects cease. Political
or socio-economic conditions can change
remaikably  quickly so there may e
possitility of reassessing the area in the short
term.
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Phase 4: Enabling aquaculture
development

In the case where an area has been zoned for
aquacultural activities, it should be maintained
as far as possitle to ensure that its conditions are
kept stable and that it does not deteriorate to o
situation wheite those activities are no longer
possible at the previcusly decided level.

In that context, a particular sef of regulatory
medasures have 1o be undertaken, concermning:

« protection of the sites: e.g. prevenfion of
poilution from other sources;

« up-dating, enforcement and implemeniation
of the legislation;

« monitoring of the development;

« wussessment of comying andfor  holding
capacity;

« method for conflict resolution, e.g. round
table conference, plurisectorial Cormmissions;

=  management fools; e.g. licenses, payable
rights.

goth promotion of aquaculture operations and
protection of naturcl enviionment have to be
encoutaged through not only confrol instruments
[regulations) but also economic incentives,

12



TRIGGERS
)4

analysns of goals struclurmg

activities : _4&slategies __ of the actions
_ eI e e e e e am e = o e - — :77? Y __________________
o e global data base i
_ existing . construction |
_ information ; & evaluation |

—

——— e

colfecting r\ew‘F

o s B information |
. [_4 .
— 0 __ YE
i appilcatlon of criteria —1
for zonning

zone specific

el data base
exis mg .. B construction
] |nfor7%a7tr9ﬂi & evafuauon

collectlng new
“information
AT

apphcallon of elzmmatlng cnlena e
. . v

“analysis of technology | u;:ﬁgsslﬁrfgr ;

| and species requlrements . S

BNISR. A
lechnology& ) _—
spemes chouces I

) unsuitabie for
technology & species

¥y
sunable for
technology & specues

evaluanon of consequences ' evaluatlon of consequences
:
from other acllvmes LT T e e
e ~soo|a|

integration with ICAM ' - econcmical
- enwronmental

zoning for
aquaculture

evaluat:on and zmplementahon 0! ecenoch & regulatory :
ms!ruments Hel pmmote & to pmtect aquacultme :

—

Y. ®
_ poltcy staiemeni _ % i
o

PRASE 2

PHASES

PHASE 4

- Qutput

Area data base

Setting of
homogeneous

Zone dala base

" Determination of
perimeters for
fevery lype of

i aquactlture

impac! of
| aguacuiiure
i development

fSeHing aguaculture
tin the coastal zone

Supporring
i measures

FHowchart for ICAM process with reference to aquaculfure activities

13



REGULATORY ASPECTS

5.1.Infroduction

Marine aguaculture uiilizes space and natural
resources, such as water, part of the existing food
chain, seedlings. and requires as well a good
quality erwironment. As i is confronfed with
competition from other coastal activities and
subject to tenrestrial runoff, s maintenance and
development must receive the necessary
guarantees. To this purpose, it should be
included  in coastal zone  planning  and
management, with appropriate regulatcry tcols.
This calls for regulations covering various fields,
which may be complementary;

« envirionmental and living resource protection,

o land use, regional  and sectorial

development and management,

» aqguaculture dsefl, including its environmental
compliance.

Any gquaculiure development policy will be
bound by this context, and should define related
opportunities and limitations.

5.2. Protecting environment and living
resources

General laws concemning the protection of the
envirionment and living resocurces aim al the

publc welfare and are not  specific  fo
aguaculture. They often have an  universal
character  and  thelr preoccupations are
commoen to a large number of countrigs. They
may exist at different levels: fistly, nationat, but
aiso infermational {conventions for major pollution
risks, protection of endangered species and very
important sites). They may also have regional of
local implications (protected areas. restrictions
on cerfain activities). The main fields covered
concem water quality, iving resources, species.
biotopes and sites.

Water quality

This applies o water preservation in ifself or fo
water use, generally related 1o marne life or
huran health. The comesponding  regulations
concenm:

» polluting aclivifies, whether using maiing
water to diute or efiminate their outputs, or
inducing  environmentat  risk  (industry,
navigation, urban waste), through emission
standards; and

+ water use, through quality standards (such as
oxygen level compalible with salmon and
sea trout life in estuarine water, bathing water
criteria, shelifish quality criteria). these may
be national of intemnational (e.g., EC water
quality criteric for  sanitary  regulation  of
shellfish production zones, as shown an Table
5).

Table 5: Sanitary regulation of shellfish production zones - French regulation after EC directive n®
91/492 (15/07/91)

Zanes Limnits Exploitation
CF/100 ml Farming Naidural grounds
A |HEALTHY Authorized Authorized
[direct consumption) {dlirect consumpticn}
360
B JUNHEALTHY Authorized Authortized
affer puification or restocking in @ |after purification or restocking in a
hedalthy zone heatihy zone
6 000
C EXPLOITABLE PROHIBITED Authorized
(unless special dispensation) after purification and/or restocking
in a healthy zone
60 000
D (UNHEALTHY PROHIBITED PRCHIBITED
PROHIBITED




A complete regulatory  seguence normally
includes:

1. administrative authorization, generally based
on an environmental impact assessment (A}
ot farge scale projects:

2. complementary requirements, specific 1o the
activity concemed (e.g. effluent standaids,
freatment requirements); and

3. monitoring, also  reguested by  the
authorization, and including both project-run
and administiative control.

Taxes may be collected by local and
govemnment authorities or by water boards in
compensation for this "right 1o pollute" or 1o use
the envionment as a dispersion faciity, in
accoidance with the so called "poliuter pays
principle”. These taxes are generdlly based on
water consumption by industries and citizens
and, directly or indirectly, are reverted to effluent
freatment (uban plants, funding applied fo
reseaich and technology,
monitoring).Classification  criteria based  on
faecdl coliform bacterna concentration per 100
mil mashed flesh, CF/100 ml.

Monitoring networks may  exist  for  different
purposes. Some are deveted fo public healh
and refer directly to water quality (e.g. bathing) o
inclirecitly, through shellfish quaiity for
consumption, using 1he filtering bivalve as an
indicator (shellfish quality as related to bacteda
and toxic phytoplankton). These make up an
integral part of the regulation, and their official
qudlity criteric can lead to constraining measures
when not mei: closing of beaches of low ranking
in qudlity classifications, calling for waste water
freaiment improvements, femporary  prohibiting
of shelifish irade o riequirements for depuration.
Another type of monitoing aims af providing
information on coastal water quclity frends and is
not directly related to regulation, The parameters
surveyed concern the water itself or, better, the
sediment and living organisms, which are more
suitable long term indicgiors, dug to their ability
to accumuiate contaminants.

Living resources

Fisheries managemen! involves a series of rules
uliimately aimed al the best use of a naturgt
ienewable resource for the benefit of fhe
community of determined human groups. This
operates on all fevels, from international to focal.

Regulations principally apply te the following
fields:

1. Fishing effot and access to the resource
ffishing gear and technigues, power

lirmitations, SEQsons, Guoctas, permiis,

exclusive zones),

2. Recruitment [protection of nuwrsery  areas,
minimuwm mesh size, minimuim catch size of
commercial species),

3. Biolopes and popuiations (fotally of partially
profected zones).

The fendency tc full or over-exploifation of many
species and fishing grounds resulls in a genetal
concern about access to the resource and its
protection, as well as an infernationalization of
the problem. Thus, individual licenses have
appeared locdlly for some sedentary species
(lobsters,  abalones,  scallops).  Otherwise,
international  agreements  and commifiees
endeavor to manage stocks at a regional or
even wider scale (Intemational Code of Conduct
for Responsible Fisheries, FAQ; "Blue Eurcpe"
GCFM  or General fisheries Council for the
Meditennanean; NAFC or North Atlantic Fisheties
Organization).

Spacies, biofopes and natural sites

Some 1are of endangered species aie piotected
by intematfional and  regional  conventions
(marine  fudles, marne mammals).  Gihers
appedar on red lists with strong recormmendations
for protection.

Infemnational agreements also apply 1o cendin
types of large scale valuable sites in the coastal
Zone, such as migrating water bird sanciuaiies.
These and other imporant areas, due to their
landscape, terrestrial or marine flora and fauna,
may be classified as parks or jeserves, and
particlly or fuly protecied by local regulations
(with reference to agricutture and forestyy., fishery,
environmental profection, urban and  indusirial
development),

As regards biotopes, there is a general concern
for sea grass beds, principally for Posidonio beds,
considered fo e ¢ highly productive ecological
climax community in the Mediterranean. Their
presence should be a constraining factor {or
many activifies in the coastal zone, including
aquaculture.

5.3.Land use, regional and sectoriaf
development and management

These regulations and planning tools are specilic
to each country. The guiding principles are set up
on a national level: land use and development
policy, town and country planning code, general
planning  and  management  tocols,  elc.
According to the poltical and administrative




organization, their application may be more or
less decentralized: land use o diverse levels,
sectorial  development  (by  aclivity), regional
development,

land use

Lland use planning is determined on different
levels, with comesponding objectives, time scales
and regulatory tcols,

A ndgtional plan defines a general strategy for the
evolution of the country at medium fo long-term
range, major centres of activity, developing
zones, links and fluxes between them, and
necessaty pubfic incentives,

Regional pians translafe these directives to a
smaller scale with more details and make them
fit regionat and locat needs.

Local plans exist on a municipal level, regulating
tand use within the township. Generally they do
not apply directly to the sea, but may be
imporiant for agquaculiure through the necessary
land-based infrastructures, as well as through the
public concem for this activity when a clear
political wilingness to promote it appears in the
planning document,

Secforial development

Master plans are set up on a national or regional
scale to develop and manage cenain activities
or basic infrastructures: such as branches of
industry, tourism, aguaculture, etc. Natually, they
concem the activity itseff, as well as
comesponding  means  and  infrasfructures,
including land use anficipation and reservation,
which can be defailed in regional plans and
infroduced in local documents. To meet this
need, surveys may be necessary fo identify and
select the most suitable sites.

These plans are imporant for aquaculture,
mainly for the purpose of its own development
and management, in which case they should be
stfrongly recommended, but alse because of
potential conflicts with ofher activities competing

for the same space and watel uscge (e.q.
toursm). To prevent such problems. concertad
actions are necessary, requinng a
multidisciplinary territcrial approach involving all
interest parties. Opportunities  for co-existence
with benefits for various activities may also be
identified.

Regional development and management

Master plans of this kind are mainly devoted 1o a
specific tenitory, including a faige number of
important activities. National, regionai and local
powers and interests come  info  play, in
accordance  with  prevailing  political  and
administrative  organization. The temitory  taken
into account may coincide with administiative
boundaries or corrrespond to natural
homogeneous charactetistics. With respect to
the coastal zone, these may include catcnment
basins, estuares or gulfs.

As different activities are  simulfaneously
concemed, the approach s  necessarily
multidisciplinary and involves many parties, to
allow for hammonization of the master plan. This is
also a good opporunity to open the way for
smaller scale concered actions, sefting up
managemen! schemes able to organize the
coexistence of different users of the space and
water in a given area. (An example of such a
regional  development and  managernent
scheme, specially designed for coastal zone
planning, i provided by the French case
exposed in the box enclosed). The natual
characteristics and suitabllities of the sites, as well
as their best usage, must be defined, |if
necessary by scientific studies, as a sound basis
for discussion, decision making and planning. A
wide range of people from different origins will
also have to work together for the common
inferest: pubtic services, professionals, elected
bodies, science and technclogy. This sort of
approach is  cedainly  time- and  energy-
consuming, buf can greatly benefit the solving or

- prevention of conflicts. .
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