
Foreword Avant-propos 

In December 1990, Ifremer and INSU, supported by the French 
Ministries of the Environment, Research and Technology, 
National Education and the Secretary of State for the Sea, 
decided to create the National Coastal Oceanography Pro- 
gramme (PNOC). originally planned for a 5 year period. Its 
creation responded to the need to bring together the French 
oceanography community on several broad themes and fur- 
thered its insertion into major international programmes. 
Coastal oceanography is characterised by two main features: 
l A wide-ranging field of research, combining both basic con- 
cerns (regulatory role of the coastal zones in continent-ocean 
interactions) and finalised objectives (environmental and 
resource management). 
l A high diversity of biotopes (lagoons, bays, estuaries, conti- 
nental shelves, tidal or tideless seas), of stakes (from the carbon 
cycle to impact studies), of scale (local to regional), of partners 
(research institutes, regional authorities, industrial groups, 
socio-professional categories, etc.) and of fields of study (rang- 
ing from environmental to social sciences). 

Nevertheless, the majority of issues raised relies on a limited 
number of methods and processes: critical points for which 
new research is much awaited. These processes include water 
mass circulation, sediment transport, transformation and bioac- 
cumulation of contaminants and production and mineralisation 
of organic matter. The methods include modelling, which 
enables the integration of processes. 
Therefore, PNOC was set up and developed along three main 
axes: 
l The role of the coastal ocean in major ocean fluxes. 

l The laws regulating the functioning of coastal ecosystems 
and the impact of human activities on the dysfunction 
observed. 

l The evolving, long-term trends influenced by climatic and 
anthropogenic factors. 

Results on the last item were presented at the International 
Symposium at Arcachon, in February 1995, and published in a 
special issue of Oceanologica Acta (vol. 20 n’l, 1997). The 
publication of the present volume provides a presentation of 
the major results related to the first two axes. 
The role of coastal zones in major ocean fluxes is closely 
related to the International Geosphere Biosphere Programme 
and is focused on the biogeochemical cycle at mesoscale. The 
aim is to assess the significance of coastal zones in the global 
environment in terms of sources, fluxes and sinks of carbon 
and other critical elements such as nitrogen, phosphorus and 
contaminants. Three key areas were investigated: the Channel. 
a macrotidal regional sea, the “Gironde-Marennes-Oleron” 
area along the Atlantic coast and the Gulf of Lions, a non tidal 
case study in the Mediterranean Sea. 
Regulatory mechanisms and dysfunction of the coastal ecosys- 
tem address the fundamental question of the capacity of coastal 

L’ifremer et I’INSU, soutenus par les ministeres de I’Ertviron- 
nement, de la Recherche et de la Technologie, de I’~ducation 
nationale, et par le. secre’tariat d’.&ut d la mer; ont d&id& en 
dkcemhre 1990 de crier Ie Programme national d’oceano- 
graphic ccitiere (PNOC) pour une duke de cinq ans. Cette 
creation repondait au besoin de rassembler la communaute 
oceanographic nationale sur quelque,s themes federaterrrs et de 
favoriser son insertion darts les grands programmes interna- 
tionaux. 
L’oceattographie critiere est caructhrisPe par deux traits 
essentiels. 
9 Un champ de recherche Ctendu, re’unissunt a la fois des 
preoccupations fondamentales (roie regulateur de la zone 
ctitidre darts les Pchanges continent-ocean) et ,finali.sPes (ges- 
tion du milieu et de la ressourcr). 
l Line diversite @levee de biotopes (lagunes, baies, estuaires, 
plateau continentul, mer a mar&e ou saris mar&e), d’enjeux (du 
cycle du curbone aux etudes d’impact), d’khelles (du local au 
regional), de partenaires (institutions de recherche, regions, 
industriels, categories sclcio-profes.sionnelles...), de disciplines 
(des sciences du milieu aux science:, humaines). 
Or la plupart des problemes .souleve.s font neanmoins uppel a 
un nombre restreint de mtthodes et de processus qui .sont les 
points de hlocage sur lesquels la recherche est attendue. Purmi 
les processus, ,figurent lu circulation des masses d’eau, le 
transport des sediments, la transformation et la biouccumula- 
tion des contaminants, la production et la mine’ralisation de Iu 
matiere organique.. Purmi les mfthodes. ,figure la modelisa- 
tion qui permet 1 ‘integration des processus. 
Le PNOC a done ete’ mis en place et developpe suivant trois 
cres : 
l Le role de I’ocean &tier darts 1e.s grands fluflux oceaniques. 
l Les Lois qui regulent ie fonctionnement des e’cos~stemes 
ccitiers et le poids des activitls humaines duns les dysfonction- 
nements constates. 
l Les tendances evolutives d long terme sous l’action des fuc- 
tours climutiques et anthropiques. 
Le dernier axe a deja fait l’objet d’art colloque international a 
Arcuchon en ,fe’vrier 1995, dont Ies actes ont et@ publies dans 
un numero .special d’Oceanologica Actu (vol. 20 n”1, 1997). 
La publicution du present volume t&nit les principaux r&ul- 
tats obtenus sur les deux premiers axes. 
Le role du sy.stdme &tier dans les grands flux oceuniques relel*e 
du Pmgramme intemationul geosphere-biosphere et corres- 
pond a 1 ‘etude des cycles biogeochimiques a me’,soechelle. L.e 
but est de connaitre la signifkation des zones &i&es duns 
l’environnement global en termes de flux, sources et puits en 
carbone et autres elements sensibles tels qur i’azote le phos- 
phore et les conruminants. Trois chantiers ont et& e’tudi& : la 
Munche en tam que mer regionale macrotidale, le secteur 
Gironde-Marennes-OIn sur la c&e atluntique et le go(fe du 
Lion. un cas d ‘etude de mer suns muree en Mediterranee. 

Oceanologica Acta 0399 1784/98/06/O Elsevier, Paris 718 



AVANT-PROPOS 

zones to disperse and assimilate terrestrial inputs and the 
effects of human activities. The PNOC programme has pin- 
pointed some general questions which can be transposed to 
various ecosystems. 
Eutrophication in coastal zones is linked to inputs from the 
continent. The increasing enrichment in nitrogen and phospho- 
rus caused by anthropogenic discharges can lead to imbalance, 
indicated by plant blooms such as coloured water or green 
tides. Assessing the role of inputs, hydrodynamics and nutrient 
exchange at the water-sediment interface when determining 
the phenomena is a crucial part of coastal zone management. 
The connection between ecosystems and living resources has 
been investigated in the Thau lagoon. The environmental con- 
straints directly affecting shellfish farming (trophic capacity, 
chemical and microbiological quality of the environment) are 
associated with reverse effects on the ecosystem resulting from 
the exploitation of resources. This feedback process is of 
importance for the management of shellfish farming. 
The fate of pathogenic microorganisms from the continent in 
the marine environment is a key issue in sanitary risk assess- 
ment in coastal zones. Assessing the microbiological contami- 
nation is also an important problem in terms of methodology. 
Both aspects are taken into account in a PNOC study which 
focuses on sanitary microbiology. 
Social and economic factors do have an impact on the develop- 
ment of coastal zones. Measuring the economic value of natu- 
ral heritage, long considered as a challenge for economists, was 
investigated using the method of “readiness to pay”. 
On 25 and 26 June 1996 a conference was organised in Nantes 
to present the scientific results of the PNOC, first phase (I 99 I - 
1996). At this meeting 48 oral communications and 34 posters 
were presented. A peer review led to the selection of the papers 
published in this special issue. I wish to thank all colleagues 
who participated in this meeting, in particular Claude Alzieu. 
the secretary of PNOC, and Catherine Coriou and MichUe 
Vrignaud for their contribution to the preparation of the confer- 
ence and their secretarial work. 

Les m.kmi.smes de rt$gulation et de dq’sfonctionnnllent 
soulPvent la question centrale de la capacite’ de dispersion et 
d ‘a.ssirnilution des zones ciititres Ibis-ir-vis des rejets terrestres 
et des activitt!.s humaines. L.Q PNOC a retenu quelques-unes 
des questions 1e.s plus gPnPrales et les plus tmnsposahks aux 
d@!rents hcosysttmes. 
L’eutrophisation des zonc~s c5tiPre.s est lie’e aux apports conti- 
nentaur. L’accroissemenr de l’enrichissement en uzote et en 
phosphore dLi aux rejets anthropiques peut conduire ir des 
d~.~~~nctionnernents qui .se traduisent par des prolif&ation.s 
~+gPtale.s de type f( eaux colorcks )J et (( mare’es l*ertes ,). 
Connaitre le rBIe respectif ties apports, des ,facteur.s h.vdrody- 
namique.s, des @changes de nutriments ir 1 ‘inteyface R eau- 
skdiment P dans le dkclenchement de ces phtkwu?nes e.st 
impkratij’pour une gestion rationneile des zones cciti~res. 
La relation entre le milieu et les ressources vivantes a et6 ahor- 
de’e sur le bassin conchylicole de Thau. Les contraintes exer- 
c&s par le milieu sur la ressource conchylicole (capacite’ 
trophiyue, qualite’ chimique et microhiologique de l’environne- 
ment) .sont accompagnPes d ‘eflets en i-etour cr&Cs par I’exploi- 
ration des ressource,s. La connuissanc~e de ce feed-back est 
primordiale pour une bnrme maitrise de la production COIIC/I!;- 

licole. 
Le devenir des Inicroorganismes pathogtines d ‘origine conti- 
nentule en milieu marin wn.stitue 1 ‘une des cl& de l’e’vuluation 
du risque .sanitaire en zone c6tiPre. Par ailleurs, 1’Pvaluation 
de lu contrlnzincrtion microbiologique en zone c&&e pose des 
probkmes me’thodologiyues importants. Ces deux aspects ont 
Ptc; pris en cornpte dans une @ration PNOC cible’e sur la 
microbiologic .sanitaire. 
Le poid.s des facteurs .sncio-~cconomiques dans 1 ‘Pvolution du 
littorul reste dttenninant. La mesure de la valeur da patri- 
moine naturel, lnngtemps con.sidPrl comme un d& &co- 
nomique, a L;tC; explore’e pur la mPthode du << cortsentement ir 
paxer J>. 
Les 25 ei 26 juin 1996, un colloque s ‘est tenu d Nantes sur les 
rksultats de la premigre phase du PNOC (1991-1996). Durant 
ce colloque, quarante-huit communications orales et trente- 
yuatre afiches ont &tp prksente’es. Un arbitrage rigoureux des 
manuscrits a conduit ri .st!lectionner les articles puhli6.s dun.v c‘e 

volume. Je tiens ir remercier les personnels de l’lfremer qui ant 
participk ci la r&li.sation de cette manifestation, en particulier 
Claude Akieu, secre’taire du PNOC, Catherine Coriou et 
MichPle Vrignaud qui en nnt assur8 la prkparation et 16~ secrc;- 
tariat. 
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