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Good morning and welcome to you all

صبح شما بخیر و خوش امدیدصبح شما بخیر و خوش امدید

Excellent and Excellent and 
growing work growing work 

relationrelation
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Next 4 
days

• 3 days technical presentations
- 10 technical presentations

(national and international experts)

- Morning & afternoon sessions (coffee breaks)
- Question & Answers

• 1 day field trip – Mazandaran sea cages

I have been invited by the
organizers to coco--chairpersonchairperson
this technical workshop. I hope
to do a good job.



I have been asked to give a 
two hours presentation

I do NOT want to:

Bore you!
Make you fall a sleep!

……………… so please

interrupt and ask 
questions ANYTIME



Global fishery and aquaculture value chain = $1 trillion; 57 million 
jobs; livelihoods of < 12% global population

A rapid glance to the aquaculture sector TODAY:

A few slides to set the sceneA few slides to set the scene

estimated from FAO 2008 and 2014 figures

Estimated global aquaculture supplies (2014) = 74 million tonnes1

1 fish + shellfish, excluding seaweeds and other aquatic plants – SOFIA (2016)



These are the STATISTICS TODAY:
Aquaculture produces half of all fish and shellfish eaten

• Growth in supplies during the 1960s and 70s – fisheries.
• Since the 1980s  it has been due to aquaculture.
• With nearly 90% of fish stocks fully or overfished, future growth 

in fish supplies must continue to come from aquaculture. 



Can FISHERIESFISHERIES supply more?
THETHE MESSAGEMESSAGE ISIS: Maximum sustainable potential from wild capture

fisheries in the oceans has been reached!

1997-981948-49

Dramatic biomass decline



A few slides on aquaculture STATSA few slides on aquaculture STATS
World aquaculture production of finfish, crustaceans, molluscs and other 
aquatic species in 2012 from inland aquaculture and mariculture

Total World Aquaculture 2012: 9090..4343 millionmillion tonnestonnes

- 66.6 mill. mt food fish (food for human consumption)
- 23.78 mill. mt aquatic algae (mainly marine macroalgae)
- 22.4 mill. mt non food products (mainly pearls and shells, etc.)



Aquaculture contribution Aquaculture contribution = to the world total fish production (2012)

42.2 % (up from 25.7 %in 2000)

AsiaAsia the only continent producing more fish than capture fisheries

(54 %) 

Aquaculture share in total fish production rose all other continentsother continents

Europe at 18 %
Others <15 %

On global average, aquaculture supplied 9.41
kg of food fish per person

CONSUMPTION



A few images     

Resources 
availability

Space
availability

Food 
production

A few images     
that require no

comment



DESERTIFICATION
Fresh
water 

resources

Desertification affects about 2/3 of the countries of the world, and 
1/3 of the earth's surface, on which 1 billion people live (1/5 of 

the world population)

A 
LIMITING 
factor??



IMAGES ………..  space!

Cities worldwide are growing fast with much of the 
world population living along the coastal belt



IMAGES …..  coastal land use!

Increase use competition of coastal land by different 
users (e.g. urban development, industry, recreation, 

transport)



IMAGES …..  people!

The global human population is growing, ……. 
growing fast!! Over 9 billion by 2050



Inland Aquaculture Vs MaricultureInland Aquaculture Vs Mariculture
A rapid glance to the aquaculture sector today:

World production of food fish from inland aquaculture and mariculture by continent



This is the BLUEBLUE planet The OCEANS: 72% 
of the Earth’s 
surface.

Healthy ocean 
ecosystems are 
vital to human 
welfare.

The 21st century 

NASA Planet Earth Photo

The 21st century 
challenge faced is: 
feeding a rapidly 
growing 
population.

9+ billion by 
2050
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……… what is our ……… what is our FUTURE?FUTURE?
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Where do we stand Where do we stand TODAYTODAY
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Fish demand Fish demand (population(population growth only)growth only)
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World Population

World 

Africa 

Asia 

Europe 

Fish Demand (mt) 2007 
(baseline)

2030 
(projection)

Africa 9.0 14.0 
Asia 86.4 96.3 
Europe 19.4 19.9 
L.A. & C. 15.2 16.4 
Northern America 9.1 10.7 
Oceania 1.1 1.4 
World 140.3 158.8 

Source: Estimation of FAO/FI Department

-

1 

2 

3 

1980 1990 2000 2010 2020 2030

Latin America 
and Caribbean 
Northern 
America 

60.4%14.8%

8.6%

10.7%
5.0% 0.5%

2010 

Source: UN (2010 revision)

58.5%18.8%

8.4%

8.9%
4.8% 0.6%

2030

Source: Estimation of FAO/FI Department

• To maintain baseline 
consumption in every country, 
≈159 million tonnes of fish 
needed to feed world population 
in 2030.

• Total supply (211 mt) > Total 
demand (159 mt)



Demand Demand ((population & income growthpopulation & income growth))

Fish Demand (Fish Demand (mtmt)) 2007 2007 
(baseline)(baseline)

2030 2030 
(projection)(projection)

Africa 9.0 18.7 

Asia 86.4 186.3 4 
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Population growth

World 

Africa 

Asia 

Europe 

L.A. & C. Europe 19.4 23.4 

L.A. & C. 15.2 18.3 

Northern America 9.1 12.9 

Oceania 1.1 1.8 

World 140.3 261.2

Source: Estimation of FAO/FI Department
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Africa Asia Europe L.A. & C. N. America Oceania World

%

Growth of GDP per capita: 2010-2020



Fish supplyFish supply--demand gapsdemand gaps
• Per capita fish demand in 2030 

estimated based on assumptions:
– GDP per capita projection by IMF 
– Prices unchanged
– Preference unchanged

• Total fish demand in 2030 estimated 
based on:

SS--D gap D gap 
((mtmt))

Supply   Supply   
20302030

Demand Demand 
20302030

SS--D gapD gap
20302030

Africa 11.7 18.7 -7.0 

Asia 156.5 186.3 -29.8 

Europe 18.6 23.4 -4.8 
based on:
– Estimated per capita demand in 2030.
– UN population projection in 2030.
– Non-food fish demand unchanged

• Results:
– Supply < Demand

• 51 mt shortage
– S-D gaps decline in all regions

• Largest insufficiency in Asia

Europe 18.6 23.4 -4.8 

L.A. & C. 16.2 18.3 -2.1 

Northern A. 6.2 12.9 -6.6 

Oceania 1.5 1.8 -0.3 

World 210.7 261.2 -50.6 

Source: Estimation of FI Department



Aquaculture growth rate is Aquaculture growth rate is decliningdeclining!!
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Aquaculture production growth rate Capture fisheries production growth rate



Bridging the supplyBridging the supply--demand gapsdemand gaps

• If countries aquaculture 
production follow the recent trend, 
expected aquaculture growth rate:

–– 44..0 0 percent annuallypercent annually

• To feed growing and wealthier 

Aquaculture Aquaculture 
growth rate growth rate 

duringduring
20072007--20302030

Expected Expected 
APR (%)APR (%)

Required Required 
APR (%)APR (%)

World 4.0 5.6

Africa 7.2 11.5 • To feed growing and wealthier 
world population, required 
aquaculture growth rate: 

–– 55..6 6 percent annuallypercent annually

èè InsufficiencyInsufficiency

Africa 7.2 11.5

Asia 4.0 5.3

Europe 3.1 4.0

L.A. & C. 4.4 7.6

Northern America 0.4 9.0

Oceania 2.6 7.9

Source: Estimation of FAO/FI Department



Where do we stand Where do we stand TODAYTODAY
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Bridge the supply-demand from …..

MARICULTURE
FARMING THE SEAS

CAGE Aquaculture
Is this a business option???



Finfish aquaculture, especially inland aquaculture of herbivorous and
omnivorous finfish species, is the most important sub-sector of aquaculture
production in volume terms. It is the source of affordable quality protein food
in many developing countries.

Geographically tilapias are the most wide spread species for aquaculture
production in the world.



The publication 
launched in China a 
couple of years ago

Focus on projections for the years 
2013-2022

FISH??

The increase 
will be driven 

by aquaculture
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Food Fish Supply and Demand Gaps

Supply from culture (actual)

Supply from capture (actual)

Supply from culture (potential)

Supply from capture (potential)

Consumption (actual demand)

Demand (2007 level)

Demand (population growth only )

Demand (both population and income 
growth)



Fish farms to produce nearly two thirds 
of global food fish supply by 2030

Fish to 2030: Prospects for Fisheries and Aquaculture

The rise in 
seafood demand 
gives countries the 
opportunity to opportunity to 
expand and 
improve 
responsible fish 
and shellfish 
farming practices.



http://www.fao.org/docrep/019/i3640e/i3640e.pdf

- report provides valuable information 
for developing countries interested in 
growing their economies through 
sustainable fish production

World Bank's Director of Agriculture and 
Environmental Services, Juergen Voegele

- policies are needed to ensure the 
resource is sustainably managed. 

"Supplying fish sustainably —
producing it without depleting 
productive natural resources and 
without damaging the precious aquatic 
environment — is a huge challenge"

http://www.fao.org/docrep/019/i3640e/i3640e.pdf


• Land and water
• Cost and energy efficient productivity
• Ecosystem impacts

SO WHAT ARE THE CHALLENGES?

Many CHALLENGESMany CHALLENGES!!!!!!

• Ecosystem impacts
• Feeds: fishmeal and fish oil
• Technology and knowledge
• Biosecurity and health
• Finance and investment
• Conducive policy



MaricultureMariculture potential …..potential …..
What does the present status of mariculture 

indicates in terms of its future potential
• Coastal areas are largely unused for mariculture 
• 44% of maritime nations and territories are not yet practicing mariculture
• 0.3 million km of coastline along which mariculture is not yet practiced• 0.3 million km of coastline along which mariculture is not yet practiced
• About 1/3 of inshore mariculture production is plants, but there is as yet 

little attention to the production of plants (or fish or shellfish) offshore
• Of (93) countries and territories already practicing mariculture, 51% 

produce less than 1 mt/km of coastline
• These observations suggest that not only is there potential for the 

development of mariculture further offshore, but also of mariculture in 
general 



The case of ItalyThe case of Italy
2000s

Successes
Failures

1990s

Yes ………., but need to do your homework

Is this number 
still the same?



Competitiveness is the Competitiveness is the KEYKEY

PRODUCTION

Farmed 
species

MARKET

Consumer 
acceptancespecies

&

Production 
cost

acceptance
&

Competitive
$$$$

MUST BE MUST BE 
ATTRACTIVE!!ATTRACTIVE!!



TECHNOLOGYTECHNOLOGY
Cage modelsCage models

Different Different cage models exists andcage models exists and
several factors determine the choice:several factors determine the choice:

•Site characteristics (exposure, •Site characteristics (exposure, 
depth, human interaction)
•Cost of cages, mooring system 
and installation
•Production plans



TECHNOLOGYTECHNOLOGY
•• HDPE pipes, double or HDPE pipes, double or 

triple ringtriple ring
•• floating or submersiblefloating or submersible

• versatility of the 
materials

•• Floating steel structureFloating steel structure
•• one mooring lineone mooring line
•• large rearing volumeslarge rearing volumes

• excellent logistic
• possibility of feeding 

•• Submersible steel Submersible steel 
structurestructure

•• large rearing volumeslarge rearing volumes

• Well tested under a 
variety of conditions

• simple to change the net 
• frequent visual check of 

the fish
• relatively cost effective 
• complicated mooring 

system 
• the submersible system 

is not automatic
• constant weather 

forecast check is needed

• possibility of feeding 
with any sea condition

• constant visual check of 
the fish

• durable structure (?)
• high initial investment 

cost 
• deep for divers
• high maintenance costs
• difficult to change the 

nets

• suitable for exposed 
sites

• integrated feeding 
system

• stable holding volume
• high capital costs
• complicated access 

when harvesting
• net changing difficult
• high maintenance



TECHNOLOGYTECHNOLOGY

•• Artisanal cagesArtisanal cages
•• floatingfloating•• floatingfloating

• cheap 
• versatility of the materials
• simple to change the net 
• cost effective
• CBA (e.g. groupers in Southeast 

Asia)
• not suitable for exposed sites
• small-scale only

http://www.fao.org/docrep/018/i3091e/i3091e00.htm (also in French)

http://www.fao.org/docrep/018/i3091e/i3091e00.htm


WORKING BOATSWORKING BOATS

1

1 - Main work boat
2 - Feeding boat
3 - Auxiliary service boat 

2

3



LAND FACILITIESLAND FACILITIES

1 - A packaging / processing
area

1

4

area
2 - A feed warehouse (or a

silos storage system)
3 - Area where the nets are 

stored and maintenance is 
carried out

4 - Offices and laboratory

3

2

Distance from shore is a factor



THE FARM SITETHE FARM SITE

The technology factors
To avoid all sorts of negative 

impacts to the farming activity 
itself (human or natural) and as a 
result of the farming activity 

Choice based on:

result of the farming activity 
itself (impact on the environment) 

The social factors
Visual alteration on scenic places,
organic matter discharge, farmed 

fish escapes and interaction 
with the local species



THE FARM SITETHE FARM SITE
Relative to the Relative to the 
farmed speciesfarmed species

Relative to the Relative to the 
farming structurefarming structure

Relative to the Relative to the 
environment environment 
((protection)protection)

Logistical, political Logistical, political 
and social aspectsand social aspects

Temperature Wind speed Current speed Coastal activities

Dissolved oxygen Current speed Bathymetry Land-based logistics

Salinity Wave height Sea bottom type Access to the sites

Current speed Bathymetry Fauna and flora Markets

Organic load Sea bottom type Cultured biomass

Primary production Fouling Dissolved oxygen

Pathogens Coastal activities

Pollution



THE FARM SITETHE FARM SITE
ATTENTION!!

Carrying capacity of a 
site Rightly a HOT
topic!!! Long-term 

sustainability

Mindanao, Philippines

sustainability



WHAT SPECIES?WHAT SPECIES?

Important biological factors:
• A robust fish with an elevated resistance to stress  (e.g. handling)
• A fish that can be easily reproduced in captivity and in large numbers
• A fish that grows fast and converts feed efficiently
• A fish that is not highly vulnerable to external diseases• A fish that is not highly vulnerable to external diseases
• A fish that can grow to market size in confined enclosures (the cage 

volume)

Important socio-economical factors:
• A fish that has a market demand (local and/or international)
• A fish that can be produced economically and competitively
• A fish that has a good flesh yield (product differentiation / processing)



E.g. ItalyE.g. Italy

European seabass Meagre
New

species

Gilthead seabream

Sharpsnout seabream

Atlantic bluefin tuna

Common dentex
Traditional

species



Cobia Cobia üü
Meagre Meagre üü

• Artificial propagation
• Fast growing / sturdy• Fast growing / sturdy
• Good meat yield
• Market acceptance
• Attractive for processing



Groupers Groupers ??
BluefinBluefin tuna tuna ??

• Market good
• Artificial
reproduction??



Feed: fishmeal and fish oil use
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Feed: fishmeal and fish oil use
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Feed: fishmeal and fish oil use
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More non-fed fish for future?
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For info: SOFIA 2012
The State of World Fisheries and 
Aquaculture 2012 (SOFIA 2012)

Demand and supply of aquafeed and feed 
ingredients for farmed fish and ingredients for farmed fish and 
crustaceans: trends and future prospects

The conclusion of the study suggests
that: “……………. the sustainability of the
aquaculture sector is more likely to be
closely linked to the sustained supply of
terrestrial animal and plant proteins, oils
and carbohydrate sources for aquafeeds.”

http://www.fao.org/docrep/016/i2727e/i2727e00.htm

http://www.fao.org/docrep/016/i2727e/i2727e00.htm


POLICY .... is it conducive?

• Water space – is there a coastal 
development plan? Does this plan takes into 
account aquaculture as a rightful user?

• Zone allocation – the best sites for 
aquaculture have been identified / allocated?aquaculture have been identified / allocated?

• Concession / licensing – Do procedures 
exist, are they clear and comprehensible, well 
coordinated and permits obtainable in a 
reasonable time? One-stop-shop!



POLICY .... is it conducive?

• Documents – type and details required 
must be clear (EIA)? Efficient information 
exchange between the authorities and 
entrepreneurs 

• Lead agency – personnel with the 
necessary technical knowledge?



Arabic, Chinese, French, Russian Spanish 

Technology: FAO outputs

http://www.fao.org/docrep/010/a1290e/a1290e00.htm

http://www.fao.org/docrep/010/a1290e/a1290e00.htm


GOVERNANCE



FAO Offshore Initiative
•A review of opportunities, technical 
constraints and future needs of 
offshore mariculture 

•Sustainable development of marine 
aquaculture off-the-coast and offshore 
– a review of environmental and 
ecosystem issues and future needsecosystem issues and future needs

•The development of offshore 
aquaculture: an economic perspective

•Governance in marine aquaculture: the 
legal dimension

•Two industry case studies:

1. Kona Blue Water Farms. Hawaii, USA
2. Salmon Farming, Southern Chile



AquaNor 2012



AquaNor 2012



SO WHERE IS CAGE 
AQUACULTURE AQUACULTURE 

DEVELOPED and why?



FEW SPECIES
Protected areas

Supporting regulations
Developed market







Source: http://www.worldfishing.net/news101/fish-farming/the-worlds-first-offshore-fish-farm-rig

http://www.worldfishing.net/news101/fish-farming/the-worlds-first-offshore-fish-farm-rig


CASERTA

More & more FOCUSED EVENTSFOCUSED EVENTS!!!!!!

CASERTA
Italy 2014

IZMIR
Turkey 

2012

BARCELONA
Spain 2016

Next in MEXICO
2017



• At OMC 2012 in Turkey a 
Statement was adopted.

• Requested FAO to look into 
open ocean mariculture and 
make recommendations as to 
how to better encourage work 

At OMC 2012 in Turkey a Statement was adopted

how to better encourage work 
towards mariculture in waters 
beyond any one nation’s.

• Statement will be presented at 
the Global Oceans Action 
Summit for Food Security and 
Blue Growth.



GLOBAL OCEANS ACTION SUMMIT FOR FOOD GLOBAL OCEANS ACTION SUMMIT FOR FOOD 
SECURITY AND BLUE GROWTHSECURITY AND BLUE GROWTH

22 22 to to 25 25 APRIL, APRIL, 20142014
THE HAGUE, THE NETHERLANDSTHE HAGUE, THE NETHERLANDS

http://www.globaloceansactionsummit.com/

Key Objectives
The Summit will highlight the need to address the next frontier of 
successful integrated approaches that attract public-private 
partners, secure financing and catalyze good ocean governance while 
reconciling tensions and balancing priorities between:

(i) growth and conservation
(ii) private sector interests and equitable benefits for communities
(iii) EEZs and ABNJ policy frameworks

http://www.globaloceansactionsummit.com/


What is the FAO??
What do we do??

How can we help??

ABOUT:

How can we help??

http://www.fao.org/fishery/en

http://www.fao.org/fishery/en


Fisheries and Aquaculture Department - HOMEPAGE

THERE IS A 
WEALTH OF 

PRACTICAL AND 
USEFUL 

INFORMATION







http://www.fao.org/fishery/countrysector/naso_iran/en

http://www.fao.org/fishery/countrysector/naso_iran/en








http://www.fao.org/3/a-i4508e.pdf

http://www.fao.org/3/a-i4508e.pdf




“I wish attendees at the Offshore
Mariculture Conference 2014 all
the best in your deliberations,
and in moving forward the

A message from the last A message from the last 
OMC OMC 2012 2012 chairmanchairman:

Neil Anthony SIMS
Kampachi Farms, LLC
Kona, Hawaii (USA)
La Paz, Mexico

and in moving forward the
agenda that was outlined in Izmir.
I look forward to continuing to
advance the legal, technological
and biological framework for the
Blue Revolution, beyond the Blue
Horizon.”



Tehran
26-29 September 2016

Thank you!
متشکرم

Technical Workshop on 
Marine Cage Culture in the 

Islamic Republic of Iran

متشکرم
Two testimonial repeated from participants 

attending this kind of event:

• A very good opportunity for networking
• A valuable opportunity for up to date information


