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The current status of extensive and semi-intensive aquaculture practices in Southern Europe 



This part of the project was managed by the Forum des Marais atlantique a french public institute working for sustainable wetland management



Over 90% of the cultivated species result from scientific knowledge improvements done in the second part of the 20th century. Domestication of local marine species to cultivate in controlled or semi controlled conditions has increased the potential of compensation of the marine fisheries depletion, with a mitigated success yet because of the on growing demand. 



Coastal wetlands in souther Europe has been providing cultivated ressources for centuries. But as the technological improvements occured during the last decades, the land use was reducing, thus leading to contrasted situations among countries.



Natural and artificial infrastructures 
studied

• lagoon, natural and artificial 
bays and estuaries, semi closed or closed

• polders and marshes with water bodies 
and earthponds 

• Excluded : tidal flats in the open sea, rearing in open 
sea, 
intensive rearing located in wetlands (except if a part of 
the production cycle is semi-intensive or extensive, or is 
an integrated aquaculture system)
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The systems described are installed in the compartment of the following natural and artificial infrastructures of coastal wetlands:

- bottom and water column systems in interdidal semi closed or artificially closed bays, and estuaries

- bottom and water column in natural lagoons 

- artificial earthponds and reservoirs



Excluded : tidal flats in the open sea, rearing in open sea, intensive rearing located in wetlands (except if a part of the production cycle is semi-intensive or extensive, or is an integrated aquaculture system)



Definition

• Extensive : the feeding of the animals is 
relying only on natural available resources.

• Semi intensive : the feeding of the animal 
is relying more or less on natural 
resources, with a direct extrafeeding with 
artificial food or stimulated natural food

Aquaculture / fisherie of cultivated species

Oysters ,Thau Lagoon,  France Oysters ,Venice Lagoon,  Italy
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Extensive farming : the feeding of the animals is relying only on natural available resources.



Semi-intensive fish farming (FAO report) was defined as a farming practice where fish feeding is carried out at least two times per week and fertilizing once per week. Such a definition was chosen following consultation with aquaculture literature and technical experts familiar with the region.

( Other indicators such as stocking density, production level and the disposal of the product were Considered not suitable since these are not necessarily unique to semi-intensive fish farming. Besides, fingerlings may become unavailable and the fish population may get depleted, rendering useless such management indicators. Further, feeding and fertilizing were chosen as indicators of the intensity level as these parameters are more operational than others. This definition is not universal, it can, however, be adopted as a guideline in identifying Those fish farmers who manage more intensively than others. )



The systems considered are aquaculture stricto sensu and fisheries of cultivated species



Systems location

Estuaire

Produced from synthetic materials study conducted by each team nationally in the 
program SEACASE: Portugal, Spain, France, Italy, Greece. 

Fish & shellfish
Fish
Shellfish
Shrimps
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The various systems that we encounter are divided according to the physiognomy of the coast and tidal regime, with strong similarities between practices in the Atlantic, and between practices in the Mediterranean. This map shows the inventory of areas and types of livestock.��This synthesis is carried out from the study materials produced by each team nationally in the program SEACASE: Portugal, Spain, France, Italy, Greece. 



Geographic datas soon 
available on seacase.org
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The geographic inventory can display an accurate level of details : here you see an exemple of Bay of Cadix, with the types of species reared in several locations ad farms (green and yellow lines) taking place in the marshlands delineated with a white line



Species grown in coastal 
wetlands in southern Europe

Portugal Spain France Italy Greece System Mode Farming type 
species %L %P species %L %P species %L %P species %L %P species %L %P 

Ground C O 32 48.
7 

C 20-
50 

       Intertidal 

Table / float O  1 9.2    

 
O 

 
20-
50 

 
4.8 

      
Natural 
(Ropes/cages) 

      O 1-
20 

95.
1 

C O      Lagoon 

Managed /valli 
(Ropes/cages) 

         C      

Saline     C SH 1           
Earthpond  

 
 
 
 
Ext 

Ground / tables    SH 20  O 5        
Saline 
reservoir 

 SA E M 
SS DL 

E M SA 
SS DL 

15-
20 

 SA E M 
SS DL 

5-
30 

n/a DL, 
SA, 
DP 

0.4 0.3    

Earthpond  SA E M 
SS DL 

21 

 
 
2.6 

E M SA 
DL ME 

20  SA E M 
SS DL 

5-
30 

n/a       

Closed 
estuary 

             M DL 
SA E 
SS 

20-
50 

 

Natural / 
managed 
 

         DL, 
SA, M, 
E, MU 

54 27.4 M SA 
DL E 
SH 

10-
70 

 Lagoon 

 
 
 
 
 
 
Ext 

Valli          DL, 
SA, M, 
E 

39 52.6    

Saline 
reservoir 

          DL, SA 0.1 0.7    

Lagoons 
and ponds 

          DL, 
SA, 
DP 

6.6 7.5 M SA 70-
80 

 

Earthpond 

 
Semi-
int 

 SA DL 40 39.
5 

SA DL 
SS ME 

10  SA DL 1 n/a DL, 
SA, E 

1.5 11.5 DL SA 
M SS 

70-
80 

 

Earthpond Semi-
int 

       SH 1 0.1       

 Species grown in coastal wetlands in southern Europe, percentage of land occupation in wetland 
systems (%L), and related contribution to national wetland aquaculture production (%P) when 
available.

Legend: C – clams; O – oyster; MU – mussel; SA – seabream; E – eel; M – mullet; SS – sole; DL – seabass; T – trout; SM – 
Turbot;SH - Shrimp
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The old-age practices of aquaculture still persist because of the traditional background of local populations. But these practices produce small amounts, except for shellfish that provide massive volumes of production in lagoons and open sea.



Monoculture improvements on domestic species have been done to reliable productions, mainly concerning oysters and mussels. Other traditional practices have known only  partial improvements, like for extensive fish farming. They still need more reliability by improving farming processes. Semi intensive productions of fish are a prolongation of these practices and display a good potential.



Total surface used nowadays today for extensive and semi intensive production seems quite large, but as these statistics encompasses only the used proportion of wetlands (full surface of open water of lagoons plus the amount of marshlands, that are of larger size). So further geographical studies would give the potential of land use for aquaculture.





Production
System  Portugal Spain France Italy Greece 

Surface (Ha) N/A N/A 3860 N/A N/A 

Production 
(T) 

4 230 3000 > 16 800 87630 N/A 
Molluscs 
(ext) 

Nb farms 1 381 N/A N/A 244 N/A 

Surface (Ha) N/A N/A >4500 74442 N/A 

Production 
(T) 

505 1000   N/A 2200 500 
Fish (ext) 

Nb farms 49 N/A N/A 147 N/A 

Surface (Ha) N/A N/A N/A N/A N/A 

Production 
(T) 

2 020 1000 N/A 4700 N/A 
Fish (semi-
int) 

Nb farms 65 N/A 2 12 N/A 

Surface (Ha) N/A N/A 300 N/A N/A 

Production 
(T) 

N/A N/A 15 N/A N/A 
Shrimp 

Nb farms N/A N/A 15 N/A N/A 

       

Tot surf (Ha)  1 633 7500 8660 74442 N/A 

Tot prod (T)  6 755 5000 16815 94 530 500 
Tot nb farms  1 495 N/A >15 >403 N/A 

 

Bassin d’Arcachon, France
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Production data collected are incomplete and heterogeneous, which is a limited inventory. The volumes are clearly identified and significant in Italy, for molluscs (approx. 87 000 T), while in the same countries, however, the use of ponds is optimized for rearing fish (74 000 ha) and the estimate of production may be undervalued as they should be in reality. Portugal has the exact figures that reflect the weakness of their production in wetlands and efforts to continue to provide a better place for them. Spain has some figures on both surfaces allocated (under-used here as well), on production volumes, probably located below reality. France has a significant production of molluscs in lagoons, but lower (between 5 and 15%) regarding the production made in open sea and foreshore. The datas for fish production are inaccessible (private circles outside economic cycle). The Greek data are related only to fish and show small amount although they also surely an understatement. 



Issues for Extensive and semi 
intensive aquaculture

• Engineering issue: improving natural 
productivity, security of livestock, training of 
farmers, maintenance of water infrastructure, 

• Ecological issue: the preservation of 
functionality, system control, indicator of 
condition and management

• Socio Economic Issues: labelling, multifunctional 
activity
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Adequate legislative and governance implementations aimed at favouring extensive aquaculture in natural wetlands and the ecological maintenance of their functionality and productivity should be aimed at a ‘good practices’ formulation, taking into account the issues set out below.



Engineering issue: Regarding difficulties for farmers to sustain an extensive activity with sufficient incomes, research would help by improving natural productivity to insure ameliorated basic productions. Semi intensive systems would also get benefits from engineering improvements from getting more reliability and security in  rearing processes. A peculiar attention should be given to provide water quality survey knowledge to farmers that are still relying on visible artefacts to fight against rearing troubles, instead of preventing from troubles by basic survey principles (dissolved oxygen, salinity, temperature). Wetlands morphology management and restoration are the base of  land production potential. As many areas suffer from a lack of hydraulic intervention this potential is diminishing every day and further ability to reuse such hydrosystems would induce extra costs to get back appropriate design and hydrology regimes. A legislative framework should be devised to allow hydraulic and other works in coastal lagoons to be rapidly evaluated, regulated and implemented.



Ecological issue: the preservation of the ecological functionality of an extensive basin is closely linked to specific management planning. The management of these infrastructures requires the identification of appropriate physical, chemical and biological descriptors and their continuous monitoring. The integration and elaboration of these data should be used to interpret ecosystem dynamics, to predict the direction toward which these infrastructures are evolving and thus manage it by means of appropriate works. 



Social and economic issues: the labelling of the products of extensive aquaculture is one of the very few feasible paths for maintaining the profitability of this environmentally friendly animal production and to counter the overinflated market  caused by intensive fish rearing. The possibility of combining aquaculture with multifunctional (tourist, educational, recreational,..) activities involving new generations of managers represents a focal issue for management continuity and the conservation of a traditional husbandry, both of which are essential for ecosystem protection.
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