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Factsheet #1

What is aquaculture?

Land-based aquaculture uses facilities that are supplied with sea water. 
Water either flow-through (water from outside flows in and a similar volume 
flows out), recirculatie (water is recycled and re-used), or a combination 
of both techniques is used. Recirculation systems  greater allows the 
breeding environment to be controlled, thus ensuring optimal conditions 
for hatcheries and nurseries.

Marine aquaculture mainly takes place in sheltered coastal areas 
although it is now moving further offshore as a result of new technical 
developments. Fish is typically grown in floating cages that are anchored 
to the seabed and to each other, making up farms. Shellfish and algae 
are farmed in a wide variety of structures, including tables, suspended 
baskets, ropes, poles, special beach areas and nets.

Freshwater and brackish water aquaculture, traditionally is carried 
out in ponds and coastal lagoons which provide the resources needed to 
grow aquatic animals through phytoplankton photosynthesis, generating 
potential food for cultured animals as well as oxygen to support life and 
waste treatment. When managed in harmony with natural processes, ponds 
and lagoons promote the development of aquatic fauna with relatively 
high yields and little technological intervention. Ponds and lagoons are 
important contributors to the conservation of the natural and traditional 
coastal heritage of the region.

Aquaculture is the aquatic equivalent of 
farming on land. It reflects in the waters 

the evolution from hunting to farming 
that occurred on land. Aquaculture is the 
rearing of aquatic organisms, including 
fish, molluscs, crustaceansvertebrates  (e.g. 
alligators, turtles), amphibians (e.g. frogs) 
and aquatic plants. It implies human 
interventions to enhance production, such 
as regular stocking, feeding or protection 
from predators. Aquaculture uses different 
techniques according to the various locations 

where it takes place: open oceans, ponds, 
rivers, lagoons or contained systems built on 
land. Cage farming is the farming system that 
is commonly used in the Mediterranean and 
the Black Sea. Depending on marine space 
and resources, it needs to be integrated, as 
any human activity, within in a cross-border 
and cross-sector management approach. 
Allocated zones for aquaculture (AZA) 
offer a valuable tool to frame aquaculture 
activities into marine spatial planning.
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Stages of aquaculture production

1. Broodstock management, 
     spawning and nursery 
Broodstock management, spawning 
and nursery usually take place in land-
based facilities as they require strictly 
controlled conditions. In order to secure 
a reliable supply of quality fish eggs, 
most hatcheries have established their 
own broodstock units where breeders, 
either from a farm or from the wild, are 
maintained under long-term stocking 
conditions. 

At the onset of the spawning season, 
breeders are transferred to a spawning 
tanks and the sex ratio is decided 
depending on the species. 

Out-of-season spawning can also 
be triggered by environmental 
manipulation (water heating/cooling, 
control of temperature and light 
intensity) and female spawning can be 
obtained using hormonal treatment. 
This enables the hatchery to establish 
periods for egg production according to 
marketing and/or farming needs.

Once spawned, juveniles are then 
moved into a dedicated section of the 
hatchery where weaning takes place. 
Initial fry density, salinity and feed 
composition are monitored and evolve 
during nursing.

4. Handling and processing
Handling methods vary according 
to the scale of the operation: large 
volumes require some degree of 
automation whereas smaller operations 
can rely on manual methods. Careful 
handling, processing and packaging 
by qualified personnel is needed 
to maintain the quality of the final 
product. Usually, fresh fish is not kept 
on ice for more than 4–5 days before 
reaching the market.

2. Ongrowing and fattening 
Juveniles are generally sold to farmers 
as ongrowing stock. They are fed by 
automatic feeders for small fish, using 
increasing percentages of artificial feed, 
or by hand for larger fish. Grading is 
necessary in order to avoid growth 
differentiation and cannibalism. 
Ongrowing in sea cages is simple and 
economical and it this fattening system 
is commonly used in the Mediterranean 
basin. 

3. Harvesting 
A few days of starvation are 
needed before harvesting, depending 
on the species, temperature and feeding 
rate. Before starting the harvest, dead 
and moribund fish must be removed. 
Fish can be harvested with dipnets 
or with vacuum pumps for very high 
densities, when the weather conditions 
are acceptable for the safety of workers.
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Sources
European Commission. 2012. Fact sheet on aquaculture techniques.
World Fisheries Trust. 2008. Aquaculture. Fishing Methods Fact Card. 
FAO 2005–2019. Cultured Aquatic Species Information Programme. Sparus aurata. Text by Colloca, F.; Cerasi, S. In: FAO Fisheries and Aquaculture 
Department [online]. Rome. Updated 8 February 2005. [Cited 08/30/19].
FAO 2005–2019. Cultured Aquatic Species Information Programme. Dicentrarchus labrax. Text by Bagni, M. In: FAO Fisheries and Aquaculture 
Department [online]. Rome. Updated 18 February 2005. [Cited 08/30/19].
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Factsheet #2

A floating cage is a confinement structure 
system used to farm fish at sea. The recent 

expansion of fish cage culture has stimulated 
the development of technologies and 
equipment using innovative materials. Modern 
marine cages have evolved significantly to 
become sophisticated farming systems. Among 
the different designs that exist, high-density 
polyethylene (HDPE) cages are widely used due 
to their durability, flexibility and resistance to 
adverse weather conditions and ultraviolet 

light. Furthermore, HDPE cages require relatively 
little maintenance and a comparatively limited 
investment capital. The use of nets and ropes 
manufactured from a variety of synthetic 
polymers meet various farming requirements 
and ensure in particular safe farming areas with 
properly anchored structures. Site characteristics 
(water currents, seabed morphology, wind 
speed, water column depth, etc.) and farming 
objectives (farmed species) are determining 
factors in the choice of a suitable cage design.

Floating cages for aquaculture at sea: 
what you need to know

PIPE
The external diameter 
of the pipes and the 
perimeter of the cage 
determine the buoyancy 
of the cage collar. The more exposed 
the site is, the more buoyancy is 
needed and the larger the pipe 
diameter and the perimeter are. Pipes 
also include walkways and handrails.

SINKERS
Sinkers serve to 
weight down 
the cage net so 
to maintain the 
internal volume 
of the cage under 
changing current 
conditions. Sinkers 
are placed on sinker ropes that are 
directly moored on the cage collar 
and woven onto the net. Multiple 
sinkers, single sinker tube or 
combinations and modifications of 
these cage components can be used.

NET
Cage nets may vary in terms 
of material, mesh size and 
shape, net braiding, colour, 
etc. Nets generally consist 
of a vertical wall mounted 
on a base net (cage floor), 
and may have a cylindrical 
or reverse truncated cone 
shape. A cylindrical shape maximizes the 
volume of the net cage, while a reverse 
truncated cone shape may be more suitable 
in sites where stronger currents are present. 
Surface or submerged antipredatory nets 
can be added, if required, to protect the 
confinement net and farmed fish stock. 

BRACKETS
Brackets are the structural 
elements of the cage 
collar that binds circular 
pipe rings together. Their robustness is 
essential to ensure cage reliability and their 
design is chosen based on site exposure 
and on the required strength of the cage.
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ROPES
Ropes are the main 
structural component 
of the net and 
they ensure its 
shape, strength and 
robustness. Ropes 
are also used for 
the mooring lines 
and for the grid system that secures 
the farming structure to the site.

FARM STRUCTURE
Navigational buoys are placed on each 
corner of the farm area to define the farm 
perimeter. Each cage collar is moored onto the 
grid system through bridle lines connected 
to the grid plates. The number of cages and 
mooring lines will determine the mooring 
and grid systems. Mooring lines include the 
anchors, ground chains, ropes and related 
shackles, and buoys. The grid system includes 
the frame ropes, mooring buoys, connector 
rings or plates, bridles, and related shackles.

Sources
Cardia, F. & Lovatelli, A. 2015. Aquaculture operations in floating HDPE cages: a field handbook. FAO Fisheries and Aquaculture Technical Paper 
No. 593. Rome, FAO. 152 pp.

DID YOU KNOW?

Different synthetic polymers are used for manufacturing nets and ropes. The most 
commonly used are nylon or polyamide (PA), polyester (PES), polypropylene (PP), 
polyethylene (PE) and high-performance polyethylene (HPPE) better known by its 
trade name “dyneema”.

The mesh size depends on the size and shape of the fish during the culture cycle. The 
larger the fish is, the larger the mesh size should be in order to allow optimal water 
flow inside the cage net. Two different mesh shapes exist, either square-shaped 
or hexagon-shaped, and are generally selected based on traditional preferences 
rather than on technical grounds.

Nylon nets are usually white. However, different colours can be useful if the 
cultured species displays biting behaviours. For example, gilthead seabream will 
bite and abrade white cage nets while this behaviour is significantly reduced when 
using black-coloured nets. 
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Factsheet #3

Various species can be cultivated in 
aquaculture farms. The main marine finfish 

and shellfish species farmed in the region 
are those for which consolidated growing 
technology exists. The choice to cultivate a 

specific species in a given area is based on 
several factors such as the marketability of the 
species in that area, the existence of a suitable 
environment to raise a particular species and 
the objectives of the farmer.

What are the main cultivated marine species in 
the Mediterranean and the Black Sea?

European seabass
Scientific name: Dicentrarchus labrax

Context: Seabass was historically cultured in coastal lagoons and tidal 
reservoirs. European seabass was the first marine non-salmonid species 
to be commercially cultured in Europe and it is today the most important commercial fish to be widely 
cultured in the Mediterranean area. 

Habitat: Marine, brackish and fresh waters (demersal species, living at depths ranging from 10 to 100 m).  

Temperature range: 5–28 °C

Average growing rate: Juveniles (1.5–2.5 g) reach the commercial size of 400–450 g in 18–24 months. 

Marketability: Compared to many other farmed fish species, European seabass is mainly marketed 
whole and fresh, with only limited volumes sold frozen and packaged individually.

Gilthead seabream
Scientific name: Sparus aurata 

Context: Gilthead seabream was traditionally cultured extensively in coastal 
lagoons and saltwater ponds. Artificial breeding and hatchery production 
were successfully achieved in the 1980s and gilthead seabream has 
become today one of the main cultivated species in Mediterranean and Black Sea aquaculture.

Habitat: Marine and brackish waters (demersal species, living at depths ranging from 1 to 150 m and 
usually from 1 to 30 m).  

Temperature range: 18–26 °C 

Average growing rate: Larger pre-fattened juveniles (10 g) reach the commercial size of 350–400 g in 
about 12 months, while smaller juveniles (5 g) reach the same size in about 16 months. 

Marketability: Gilthead seabream can be marketed in different sizes, usually comprised between 400 g 
and 600 g. It is sold whole and fresh or eviscerated.

Meagre
Scientific name: Argyrosomus regius 

Context: The use of meagre in aquaculture is quite recent asthe first 
commercial production was recorded in France in the late 1990s. Since 
then, production has slowly expanded in the nearby areas.

Habitat: Marine and brackish waters (benthopelagic species, living at depths ranging from 15 to 300 m). 

Temperature range: 13–21 °C

Average growing rate: Juveniles (3 g) reach the commercial size of 800–1 200 g in less than 24 months.  

Marketability: Smaller fish (600–1 000 g) are sold whole or filleted, while bigger fish (1 000 g–5 000 g) 
are sliced or filleted and smoked. The smoking process is quite recent and gives good results. Meagre 
meat is considered as a high-quality product due to its high content of polyunsaturated fatty acids.
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European flat oyster
Scientific name: Ostrea edulis 
Context: European flat oyster, native of Europe,has been part of the human diet for centuries 
and the Romans used to build ponds to stock and sort oysters. Off-bottom culture initiated 
in 1900 along the Mediterranean coast and, since then, techniques have kept evolving. 
Habitat: Marine (estuarine species, living at depths ranging from 0 to 80 m).
Temperature range: 10–25 °C 
Average growing rate: Seeding size is 1 cm at about 1 year of age, reaching l 60–80 g for 2 year-old 
oysters produced with on-bottom techniques in deep water. 
Marketability: European flat oyster is traditionally consumed fresh and eaten on the half shell. Oysters 
are shipped to local markets or distributed to supermarkets and restaurants. As available supply has 
decreased, average price has dramatically increased.

Pacific cupped oyster
Scientific name: Crassostrea gigas 
Context: Pacific cupped oyster is one of the main oyster species used for cultivation in 
many regions of the world due to its potential for rapid growth and wide ranging tolerance 
to environmental conditions. The species is native of Japan and was introduced into Europe 
in the 1970s after the depletion of the Portuguese oyster (Crassostrea angulata). Historic 
methods of extensive culture have evolved over time to include suspended and off-bottom techniques 
using both wild and hatchery cultivated seed.
Habitat: Marine (estuarine species, living depths ranging from the lower intertidal zone to 40 m).
Temperature range: 15–20 °C 
Average growing rate: Seeding size is 1–1.5 cm,  reaching 70–100 g in about 18–30 months. 
Marketability: The relatively short shelf life of this species is an impediment to large-scale global trade 
of fresh product. Consumer preference is often for live, half-shell oysters or freshly shucked meats. 
Value-added and convenience products, including canned oysters and frozen or vacuum packed oysters 
prepared with various sauces, only represent a small proportion of the total production.

Mussels
Scientific name: Mytilus edulis and M. galloprovincialis 
Context: M. edulis and M. galloprovincialis have been harvested for centuries in the 
Mediterranean region. Until the 19th century, Mytilus spp. were harvested from wild beds in 
most European countries. At the turn of the 1970s, traditional culture has improved with new technological 
developments using suspended and floating culture as well as spat collecting techniques.
Habitat: Marine (usually ranging from the low intertidal zone of exposed rocky coasts with relatively high 
wave energy to the high intertidal to subtidal zone).
Temperature range: 5–20 °C 
Average growing rate: Seeding size is 2 cm, reaching 8–10 cm in about 14–19 months (M. galloprovincialis). 
Seeding size is 0.6–1 cm, reaching 4 cm in about 12–15 months (M. edulis) 
Marketability: Europe has traditionally been a high-value market for Mytilus spp., sold live on the on-
shell market. Nowadays, greater emphasis tends to be placed on processed products, such as prepared 
dishes, and the percentage of frozen products has been increasing.

Sources
Froese, R. and D. Pauly. Editors. 2019. FishBase. World Wide Web electronic publication. [Cited 08/30/19]. www.fishbase.org, version (04/2019).
WoRMS Editorial Board (2019). World Register of Marine Species. [Cited 08/30/19]. Available from www.marinespecies.org
MarLIN (Marine Life Information Network), 2016. Marine Life Information Network. Plymouth: Marine Biological Association of the United Kingdom. 
[Cited 08/30/19]. Available from: www.marlin.ac.uk
FAO. 2010-2019. Fisheries and Aquaculture Department. Cultured Aquatic Species. In: FAO Fisheries and Aquaculture Department [online]. Rome. 
Updated 17 March 2017. [Cited 08/30/19]. www.fao.org/fishery/culturedspecies/search/en

http://www.fishbase.org
http://www.marinespecies.org
http://www.marlin.ac.uk
http://www.fao.org/fishery/culturedspecies/search/en
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Factsheet #4

AZA definition, benefits and guiding principles

What is an AZA? 

What are the main benefits? 

Local economic development
By providing a clear framework for aquaculture 
development, AZAs contribute to encouraging 
investment in the sector and support the creation 
of small- and medium-sized enterprises, thus 
generating employment opportunities.

Enhanced food security and social 
acceptability
By ensuring that production takes place in a 
sustainable way, AZAs contribute to improving 
the social acceptability of aquaculture and help 
the sector secure its contribution to food security.

Reduced impacts on the 
environment
By providing appropriate tools to monitor 
each step of aquaculture production, AZAs 
help producers take the necessary measures to 
ensure that their production is made in a healthy 
environment and safeguards biodiversity.

Better dialogue and coordination
By strengthening the integration of aquaculture 
activities into local coastal development and 
providing a framework that enables dialogue and 
coordination, AZAs can strengthen institutional 
capacities for sustainable aquaculture development.

An allocated zone for aquaculture (AZA) is a 
marine area that is suitable for the development 

of aquaculture, where aquaculture has a priority 
over other activities and uses of marine space 
and resources, and where interferences with such 
activities and uses are minimized or avoided. The 
process to establish an AZA involves coordination 
among different authorities and is based on a 
participatory approach.

AZAs contribute to Sustainable 
Development Goal 14 of the 
United Nations 2030 Agenda 
for Sustainable Development, 
which is to “conserve and 
sustainably use the oceans, 
seas and marine resources for 
sustainable development”. 

AZAs can be considered as a planning system 
that integrates aquaculture into coastal zone 

management. In addressing environment, social, 

governance and economic aspects, AZAs have the 
potential to improve the sustainable development 
of marine aquaculture. 
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Guidelines on allocated zones for aquaculture

RECOGNIZING that aquaculture plays an important 
role in terms of contribution to economic 
development and that it represents an important 
source of food and employment for coastal 
communities of contracting parties and cooperating 
non-contracting parties (CPCs);

CONSISTENT WITH the Code of Conduct for 
Responsible Fisheries of the Food and Agriculture 
Organization of the United Nations, in particular 
Article 9 which calls upon states, inter alia, to produce 
and regularly update aquaculture development 
strategies and plans, as required, to ensure that 
aquaculture development is ecologically sustainable 
and to allow the rational use of resources shared by 
aquaculture and other activities;

TAKING INTO ACCOUNT relevant provisions in the 
2002 Johannesburg Declaration on Sustainable 
Development and the 1995 Convention for 
the Protection of the Marine Environment and 
Coastal Region of the Mediterranean (Barcelona 
Convention) and its protocols as amended, in 
particular, the Protocol on Integrated Coastal Zone 
Management in the Mediterranean;

NOTING that aquaculture activities are rapidly 
expanding in the GFCM area of application, thus 
calling for an integrated coastal zone management 
consistent planning and management at the 
regional level;

ACKNOWLEDGING that aquaculture activities 
affect and are affected by other human activities 
to the extent that their relative contribution to 
environmental degradation needs to be controlled 
and that adverse social and environmental 
interactions with aquaculture activities have to be 
reduced;

CONSIDERING the implementation of a regional 
strategy for the creation of allocated zones for 
aquaculture (AZAs) as an immediate priority for 
the responsible development and management of 
aquaculture activities in the Mediterranean and the 
Black Sea;

FURTHER CONSIDERING that the creation of AZAs 
may facilitate the integration of aquaculture 
activities into coastal zone areas exploited by 
other users and contribute to the enhancement of 
coordination between the different public agencies 
involved in aquaculture licensing and monitoring 
processes;

ACKNOWLEDGING conflicts between aquaculture 
activities and other users of the coastal zones in 
addition to the main variables and factors affecting 
the development of aquaculture activities;

STRESSING IN PARTICULAR the need for the 
definition of common criteria for the selection of 
sites for aquaculture activities;

The General Fisheries Commission for the Mediterranean (GFCM),

In 2012, the General Fisheries Commission 
for the Mediterranean adopted, at its thirty-

sixth session, a resolution aiming at promoting 
the sustainable development of aquaculture 
at the national and regional levels and while 
avoiding conflicts over competing uses of the 

coastal space and resources, preserving the 
environment and rationalizing investments.

This resolution constitutes a major benchmark 
as it provides the first normative framework 
for the establishement of allocated zones for 
aquaculture in the region.

Resolution GFCM/36/2012/1 on guidelines on 
allocated zones for aquaculture
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Sources
FAO General Fisheries Commission for the Mediterranean. Report of the thirty-sixth session. Marrakech, Morocco, 14–19 May 2012. GFCM 
Report. No. 36. Rome, FAO. 2012. 71 pp. 

BEARING IN MIND that the sustainable development 
of aquaculture can be significantly facilitated by a 
clear vision of AZAs;

DESIRING to promote in the GFCM area of application 
the establishment of AZAs as a management tool 
for marine spatial planning;

ADOPTS, in conformity with Articles 5 and 8 of the 
Agreement for the establishment of the General 
Fisheries Commission for the Mediterranean, the 
following resolution:

1. CPCs should include in their national marine 
spatial planning a strategy for aquaculture 
development and management schemes for the 
identification and allocation of specific zones 
reserved to aquaculture activities.

2. AZAs should comprise specific areas dedicated to 
aquaculture activities. Any future development 
thereof, and their identification should be based 
on the best social, economic and environmental 
information available in order to prevent 
conflicts among different users for increased 
competitiveness, sharing costs and services and 
to assure investments.

3. AZAs should be established within the remit 
of local or national aquaculture plans of CPCs 
with the aim of ensuring the sustainability of 
aquaculture development and of promoting 
equity and resilience of interlinked social and 
ecological systems.

4. AZAs should be established within the framework 
of integrated coastal zone management, with 
regulations and/or restrictions being assigned 
to each zone in accordance with their degree of 
suitability for aquaculture activities and carrying 
capacity limit.

5. The zoning process for the establishment of 
AZAs should follow a participatory approach, be 
transparent, coordinated by the main authority 
responsible for marine planning at the local level 
and carried out in cooperation with the different 
authorities involved in aquaculture licensing 
and leasing procedures and monitoring. The 
coordination of competences among the different 
public authorities involved in aquaculture 
licensing and leasing procedures and monitoring 
should be ensured at the national level.

6. Zones to be allocated to aquaculture activities 
may be classified, inter alia, as, “areas suitable 
for aquaculture activities”, “areas unsuitable for 
aquaculture activities” and “areas for aquaculture 
activities with particular regulation and/or 
restriction”. Guidelines should be developed to 
this end.

7. Once established, AZAs should be based on legal 
and regulatory provisions, integrated into the 
national legislation or other adequate national 
administration level, as well as on interministerial 
coordination in order to ensure their effective 
implementation.

8. For every AZA, an allowable zone of effect of 
aquaculture activities may be defined in the close 
vicinity of each farm. The definition of such zone 
should be accompanied by an environmental 
monitoring programme.

9. The environmental monitoring programme 
should be flexible and adaptable, taking into 
account a scale (time and space) approach, and 
monitoring should be mandato.
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The environmental monitoring programme  

What? 
The environmental monitoring programme (EMP) is a tool which, when associated to allocated 
zones for aquaculture (AZA), enables to monitoring each step of aquaculture production. It helps 
aquaculture farmers take the necessary measures to ensure that their production takes place in a 
healthy environment and safeguards biodiversity. 

More specifically, EMP is a framework to monitor a series of parameters inside and outside the 
allowable zone of effect (AZE). The AZE is a determined area of the seabed or volume of the 
receiving water body where the use of specific environment quality standards for aquaculture is 
allowed. EMP is a crucial component of aquaculture management within AZA as it enables to make 
sure that parameters remain within the limits that define acceptable aquaculture-environment 
interactions. 

Which information?  
Monitored parameters mainly concern:

➔ Farms: location, cage characteristics, cultured species, production capacity, estimated feed 
conversion ratio, potential maximum cultured biomass, feed quantity per year, etc. 

➔ Oceanographic conditions: water conditions, water depth, currents, weather-related events, 
water column, etc. 

➔ Seabed: characteristics, organisms living on the seabed, habitats, etc.
➔ Potentially negative aquaculture–environment interactions: escapee incidents, disease, 

disasters (e.g. mortalities caused by exogenous pollution), etc.
➔ Monitoring stations: location.

These parameters can also be adapted to each local context.

When? 
Ideally, sampling is carried out twice a year, during opposite seasons. Performing annual sampling 
when maximum biomass is found in the cages can also be an alternative.

Where?  
EMP monitoring activities are undertaken in various locations to compare the initial state of the 
environment with areas that may be affected by aquaculture activities, namely:

➔ In the immediate vicinity of the farms (inside the AZE), and
➔ Far from the farms (outside the AZE). 

Aquaculture, as any human activity, can 
in some cases negatively affect the 

ecosystem and/or be negatively affected 
by it. It is therefore necessary to monitor 

aquaculture–environment interactions in 
order to ensure that aquaculture is managed 
in a sustainable manner.
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Sources
FAO GFCM. 2017. Guidelines on a harmonized environmental monitoring programme (EMP) for marine finfish cage farming in the Mediterranean and 
the Black Sea. Available at: www.fao.org/gfcm/activities/aquaculture/projects/shocmed

Who?  
Setting up and implementing an EMP require the cooperation of the different authorities in charge 
of granting maritime concessions, of environmental monitoring and aquaculture management as 
well as other potentially competent authorities.

The participation of farmers in EMP data collection and dissemination activities can enhance 
responsibility sharing and stewardship.

Ensuring that EMP data are easily accessible and understandable to the general public would help 
strengthen the image of aquaculture and aquaculture products among society at large. It would 
also increase transparency, as well as social acceptability and responsibility of aquaculture itself.
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Factsheet #7 AZA TOOLKIT

Integrated multi-trophic aquaculture:
a valuable opportunity to achieve sustainability    

IMTA
The outputs from 

one species serve as 
inputs for another

Nutrients are shared

Waste is recycled and 
reduced

In the context of allocated zones for aquacultiure (AZA), developing productive activities within 
integrated multi-trophic aquaculture (IMTA) systems offers valuable opportunities to enhance 

environmental sustainability, economic stability and social acceptability of aquaculture activities. 

The IMTA approach combines, in the appropriate proportions, the aquaculture of species that 
provide different ecosystem functions: the cultivation of fed species is integrated with that of 
organisms that extract dissolved inorganic nutrients and organisms that extract particulate 
organic matter.

By striving to balance the biological and chemical processes involved, such systems aim to ensure 
that these processes mutually benefit the various organisms reared and improve ecosystem 
health. Variations of the IMTA concept include aquaponics, fractionated aquaculture, integrated 
agriculture-aquaculture systems, integrated peri-urban aquaculture systems and integrated 
fisheries-aquaculture systems.  

INORGANIC EXTRACTIVE 
SPECIES
➔	 (E.g. seaweed)
➔	Primary producers of the 

ecosystem
➔	May be eaten by organic 

extractive species
➔	Take advantage of 

enrichment in nutrients 
from organic species

➔	Produce little waste

FED SPECIES  
➔	 (E.g. finfish, shrimp)
➔	Mainly serve for human 

food
➔	May eat herbivorous fish
➔	Waste serves as inputs for 

extractive species  

ORGANIC EXTRACTIVE SPECIES  
➔	 (E.g. shellfish, herbivorous fish, suspension feeders and 

deposit feeders)
➔	May be eaten by fed species or cultivated for human 

food
➔	Take advantage of the enrichment in organic matter 

from fed species
➔	Waste serves as an input for inorganic extractive species
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Sources
Barrington, K., Chopin, T. & Robinson, S. 2009. Integrated multi-trophic aquaculture (IMTA) in marine temperate waters. In D. Soto (ed.). Integrated 
mariculture: a global review. FAO Fisheries and Aquaculture Technical Paper. No. 529. Rome, FAO. pp. 7–46. 
Chopin, T. 2006. Integrated Multi-Trophic Aquaculture. What it is and why you should care…and don’t confuse it with polyculture. Northern Aquaculture, 
12 (4):4.
Holdt, S.L. & Edwards, M.D. 2014. Cost-effective IMTA: a comparison of the production efficiencies of mussels and seaweed. Journal of Applied 
Phycology. 26, pp. 933–945.

IMTA benefits
IMTA can be considered as a better management practice that complements AZAs. 
It provides several benefits:

➔	By using biofilters, IMTA enables to mitigate environmental impacts of aquaculture, especially 
in effluents. 

➔	By diversifying production, IMTA increases the overall economic value for farmers and contributes 
to reducing the economic risks stemming from price fluctuation or loss of one crop.

➔	By associating to finfish culture certain seaweeds that have antibacterial properties, IMTA 
contributes to enhancing the prevention and reduction of disease among farmed fish. 

➔	By offering a potential for differentiating products through ecolabelling and/or certification 
schemes, IMTA can enhance social acceptability of aquaculture activities. 

IMTA in the Mediterranean  
Chaetomorpha, Cladophora, Codium, Gigartina, Gracilaria, Ulva  

Argyrosomus, Dicentrachus, Diplodus, Mugil, Pagellus, Scophthalmus, Seriola, Sparus   

Arenicola, Crassostrea, Cucumaria, Haliotis, Holothuria, Homarus, Mytilus, Nereis, Ostrea, 
Paracentrotus, Pecten, Penaeus, Psammechinus, Sabella 

Suspension extractive aquaculture

Integrated Multi-Trophic Aquaculture (IMTA)

Organic
(Shellfish)

Inorganic
(Seaweeds)

NUTRIENT ZONE

DISOLVED INORGANIC 
MATTER

ORGANIC MATTER IN
LARGE PARTICLES

Deposit extractive 
aquaculture

(Invertebrates)

ORGANIC MATTER
IN SMALL PARTICLES

FAECES AND
PSEUDOFAECES

Fed aquaculture
(Finfish) +
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Sustainability indicators 

Indicators are a simple way to assess and monitor progress towards the 
sustainability of aquaculture. By providing clear information when 

speaking about sustainability, indicators constitute efficient communication 
tools supporting enhanced commitment towards economic, social, 
environmental and good governance goals.

An indicator is a pointer that describes a situation. Its fluctuations reveal the 
variations of the situation referred to. Sustainability indicators describe the 
situation of the various facets of sustainability: economic, environmental, 
social and governance.

Identifying indicators 
Indicators are usually identified using a 
principles-criteria-indicators (PCI) approach. 
This approach establishes a cascading 
relationship between principles, criteria and 
indicators.

The traffic light approach 
A simple reading of the information conveyed by an 
indicator can be achieved using a traffic light approach. 
With this method, limits are defined according to three 
categories and the situation is using the indicator associated 
to each category: preferable, acceptable and unwanted.

The traffic light approach provides a readily understandable 
description for the general public and reinforces the role of 
indicators as participatory decision-making tools.

High-level goal associated with a 
pillar of sustainability

Specific aspects that contributes to 
the achievement of the principles

Specific aspects that contributes to 
the achievement of the principles

PRINCIPLE

CRITERIA

INDICATOR
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Regional indicators, a common vision for sustainability 
As part of its activities on Mediterranean and Black Sea aquaculture sustainability, the GFCM 
launched a consultative process involving a wide range of experts from different fields, which 
resulted in an agreed set of 19 regional indicators. Some examples are provided below.

ECONOMIC ENVIRONMENTAL

GOVERNANCESOCIAL

Minimize the global impact of aquaculture

Needs of natural resources for food 
production (pelagic fish and plants)

Feed conversion ration (kg food/kg fish)

Strenghten integration of aquaculture in 
local development

Importance of development initiatives

Existence of AZAs 

Strenghten financial management of 
enterprises

Level of profitability

Production value 
index

Input/output price 
parity

Importance of fish 
availability and 

supply Contribution 
to food security 

Transparency of 
production and 
trading process 

(from the farm to 
the table)

Relevance of fish 
production for the 
domestic market

Availability for the 
general public 
of information 

mechanisms on 
the aquaculture 

production process 
and its compliance 

to regulations

Contribute to food security and food safety

PRINCIPLE PRINCIPLE

PRINCIPLE

CRITERION

CRITERION
CRITERION 1 CRITERION 2

INDICATOR 1 INDICATOR 1

INDICATOR 1

INDICATOR 1

INDICATOR 2

INDICATOR 2

PRINCIPLE

CRITERION

Sources
Fezzardi, D., Massa, F., Avila Zaragozá, P., Rad, F., Yücel-Gier, G., Deniz, H., Hadj Ali Salem, M., Hamza, H.A. & Ben Salem, S. 2013. Indicators for 
sustainable aquaculture in Mediterranean and Black Sea countries. Guide for the use of indicators to monitor sustainable development of aquaculture. 
Studies and Reviews. General Fisheries Commission for the Mediterranean. No 93. Rome, FAO. 60 pp.
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THE AZA TOOLKIT

This toolkit contains a series of factsheets introducing 

the concept of allocated zones for aquaculture (AZA) 

and presenting a kit of useful tools for the identification, 

establishment and management of an AZA. The aim is to 

share existing knowledge on AZAs in order to maximize their 

beneficial effects in the Mediterranean and the Black Sea.

The contents of this toolkit are based on the results obtained 

through the effective implementation of existing AZAs and 

they are tailored to the specificities of the region. This toolkit 

is addressed to policy-makers, regulators including marine 

planners, non-governmental organizations, farmers and 

producer associations, local stakeholders and to all coastal 

zones users in the Mediterranean and the Black Sea.
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