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Israel is located in a semi-arid region 

No major rivers or underground aquifers 

Average annual precipitations: 500 mm 

concentrated mainly in 4-5 winter months 

in the north and center of the country.

Despite these climatic constraints and 

overall shortage of water, both 

agriculture and aquaculture are highly 

developed in Israel.
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Epinephelus aeneus

Lates calcarifer 1996

≠ Carp spp.

≠ Tilapia spp.

KoiSciaenops ocellatus

Mugil cephalus

Dicentrarchus labrax

Sparus aurata

Oncorhynchus mykiss 1947, 1969

Main fish species cultured in Israel

Sturgeon 1992



INTRODUCTION OF NON-INDIGENOUS SPECIES

A special Introduction Committee (Dept. Fisheries & Aquaculture – Min. Agriculture) issues the permit for a 

particular introduction or vetoes it whenever there is concern that the species in question may adversely 

affect local ecosystems (Lake Kinneret  and Gulf of Eilat in particular)

Four broad parameters are considered for ecological impact:

1) Predation

2) Competition

3) Genetic impact

4) Disease impact

One sector in need of stricter legislation is that of ORNAMENTAL FISH trade, 

at present a potentially dangerous loophole in fish import regulations !



Fish consumption 

in Israel

Import (mostly 

frozen) 62.7%

Mariculture 

~3,000 t 

9.8%

Freshwater 

~16,000 t 

27.5%

Carp - 6765 ton/yr
Tilapia – 9270 ton/yr

Mostly marketed fresh

Israeli Fishery (2004, in tons)

MarineLake KinneretAquacultureMariculture

Marine

Lake KinneretAquacultureMariculture

MarineLake Kinneret AquacultureMaricultureMarineLake KinneretAquaculture

Mariculture

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

20,000

3,473 1,569 19,200 3,056

Marine

Lake Kinneret

FW aquaculture

Mariculture

20,000



By the year 2020 Israel's population is expected to grow by about a third, to 8.5 

million. This will cause huge increases in demand for agricultural produce; but urban 

use of land and water will also increase enormously.

The amount of fresh water allocated for agriculture was reduced radically, by 50% 

(to 580 million cubic meters), in 2000. By 2020 it is unlikely to exceed this amount, 

and may well be considerably less.

LIMITING FACTOR:

FRESHWATER !
The future direction and success of Israeli farming will depend on water availability, 

on the ability to further minimize water use, and on the ability to use more saline 

water and/or recycled wastewater and less potable water.



• Tropical extension of the Indian Ocean

• Rare sea storms

• Negligible freshwater inflow

• Oligotrophic waters with coral reefs

• High evaporation rates

Eilat
Tiran Straits
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חקלאות ימית בים םוף –מ "ערדג בע

LET MY PEOPLE GO (Exodus 5:1)

1000 to 2000 cubic meter each cage

Density 15-20 kg per cubic meter

Stocking size 1-2 grams in nursery cages

Grading at ~ 50-80 g to market size ~ 400 g



חקלאות ימית בים םוף –מ "ערדג בע

LET MY PEOPLE GO (Exodus 5:1)

Landmarks in the Fish Cage Controversy

•1995 - Beginning of fish cage farming based on cages in the Gulf of Eilat.

•1999 - Environmental organizations and scientists contend that the fish cages are a major factor in the deterioration of the coral reef.

•December 2001 - Publication of the International Expert Team (IET) report on factors contributing to pollution in the Gulf of Eilat. 

•November 2002 - National Planning and Building Board agrees to approve the national masterplan for the coasts of Eilat (plan 13) without 

designating an area for fish cages in the Gulf.

•December 2002 - Government asks the National Planning and building Board to review its decision on the future of mariculture in Eilat within 

the framework of the Eilat coastal masterplan.

•August 2002 - District Planning and Building Commission of the Southern Region decides that the fish cages should be removed from the sea.

•June 2002 -National Planning and Building Board decides for the second time not to include the fish cages in the Eilat coastal masterplan.

•March 2004 - Government delays its decision on Eilat’s fish cages until publication of the IET report.

•June 2004 - Publication of research studies by Israeli scientists on the ecological status of Eilat in light of the IET recommendation for further 

monitoring and research.

•July 2004 - Publication of the professional opinions of the Ministry of Environmental Protection and Nature and Parks Authority on the 

contribution of fish cages to pollution in the northern Gulf of Eilat. 

•September 2004 Presentation of the IET report to the government with a recommendation to remove the fish cages from the Gulf waters. 

•October 2004 - In response to the IET report, the Chief Scientist of the Ministry of Environmental Protection calls for removal of the fish cases 

from the Gulf in accordance with the precautionary principle and a group of Israeli scientists calls on the government to save the coral reefs.

•November 2004 - the National Board decides for the third time to remove the fish cages from the Gulf of Eilat within a maximum of 14 months 

? the natural growth cycle of fish.

•June 2005 - Government decides (decision 3688) to approve the Eilat coastal masterplan without the fish cages and calls for their 

removal within three years. 

•October 2006 - First implementation of the government decision. The Beersheba Magistrate's Court fines one of the mariculture companies 

(Ardag) and calls on it to remove the fish cages from the water within two years.

•January 2007 - First fish cages removed from the Gulf waters.

•July 2007 - Beersheba Magistrate's Court fines the second mariculture company (Dag Suf) and calls on the company to remove all of he fish

cages from the water by June 2008.

•June 17, 2008 - End of fish cage era in the Gulf of Eilat.

http://sviva.gov.il/Enviroment/bin/en.jsp?enPage=e_BlankPage&enDisplay=view&enDispWhat=Object&enDispWho=Articals^l3182&enZone=Protecting_the_Gulf
http://sviva.gov.il/Enviroment/bin/en.jsp?enPage=e_BlankPage&enDisplay=view&enDispWhat=Object&enDispWho=Articals^l3182&enZone=Protecting_the_Gulf
http://sviva.gov.il/Enviroment/bin/en.jsp?enPage=e_BlankPage&enDisplay=view&enDispWhat=Object&enDispWho=Articals^l3182&enZone=Protecting_the_Gulf
http://www.sviva.gov.il/Enviroment/bin/e_sviva.jsp?z=fish_farms_e&o=Articals^l3292
http://www.sviva.gov.il/Enviroment/bin/e_sviva.jsp?z=fish_farms_e&o=Articals^l3292
http://www.sviva.gov.il/Enviroment/bin/e_sviva.jsp?z=fish_farms_e&o=Articals^l3292
http://www.sviva.gov.il/Enviroment/bin/en.jsp?enPage=e_BlankPage&enDisplay=view&enDispWhat=Object&enDispWho=Articals^l3293&enZone=fish_farms_e
http://www.sviva.gov.il/Enviroment/bin/en.jsp?enPage=e_BlankPage&enDisplay=view&enDispWhat=Object&enDispWho=Articals^l3293&enZone=fish_farms_e
http://www.sviva.gov.il/Enviroment/bin/en.jsp?enPage=e_BlankPage&enDisplay=view&enDispWhat=Object&enDispWho=Articals^l3293&enZone=fish_farms_e


FISH FARMING IN THE 

MEDITERRANEAN SEA

Haifa

Ashdod

Michmoret

Eilat

Partial List of required permits:

Ministry of Environment

Ministry of Health

Nature & National Parks Protection Authority

IDF (Israel Defense Forces)

Regional Council

Home Front Command’s Rescue & Search Unit

Ministry of Defense



12 cages 

2400 m3 each

can be lowered to –40 m

can turn 360 around the 

anchor

10-12 Km offshore

700 tons sea bream

Subflex Ltd., Royal Fish, Prince Denis

15 TON ANCHOR



Integrated System

Sea water

Fish

Sedimentation ponds

Abalone

Sea urchins

Bivalves

Shrimp

Sea weeds

Fish feed

Bivalve 

reactors
microalgae microalgae

Organic matterClean seawater

MARINE RAS
RECIRCULATING 

AQUACULTURE SYSTEMS

NitrificationNitrification

NONO33
--NHNH33

1½ O1½ O22

nitrosomonas nitrosomonas nitrobacter nitrobacter 

1½ O1½ O22

NONO22
--

•• Requires 3 moles oxygen to convert one Requires 3 moles oxygen to convert one 
mole of ammonia to nitratemole of ammonia to nitrate

•• Nitrification is an acidifying reactionNitrification is an acidifying reaction

Nitrification is an 

acidifying reaction. It 

requires 3 moles oxygen to 

convert one mole of 

ammonia to nitrate

Margin of error: ~0 !

Wet-land

Salicornia spp. 



• Resilience through modular structure

• Cost effectiveness, due to use of inland 
areas instead of expensive coastal terrain

• Water conservation through recirculation

• Recycling of nutrient wastes

• Energy conservation through solar 
radiation - heat & photosynthesis

Integrated System: Advantages



Integrated System: Disadvantages

Treatment of infectious diseases is problematic, 

as possibility of using chemotherapeutics is limited

Two parasites with a benthic reproduction phase, Amyloodinium ocellatum

(dinoflagellate) and Cryptocaryon irritans (ciliate) are a major threat

Risk of bioaccumulation of chemotherapeutic drugs (e.g., antibiotics, 

heavy metals) in the system and in non-target organisms

Culturing a wider range of organisms requires multiple aquaculture expertise



• Relatively large quantities of brackish ground water, 

only partially suitable to agriculture

• Warm ambient climate

• Long hours of sunshine

• Geothermal bores that with greenhouse use 

maintain high temperature in the winter

• Dry climate that allows water cooling in the summer

• Cheap land

• Year-round production

• Minimal ecological risks

• Geographic isolation: natural quarantine

The desert in Israel has become a fertile ground for 
innovative aquaculture

“Desert” Aquaculture and Agri-aquaculture can take advantage from:



Kibbutz Ketura 

(Arava Desert)

Haematococcus pluvialis:

an innovative aquaculture industry

Algatechnologies Ltd. (Algatech)

The transparent, water-filled tubes contain millions of red 

flakes of micro-algae. H. pluvialis contains the largest 

concentration of astaxanthin found in nature (some 40,000 

ppm). Astaxanthin, a powerful anti-oxidant, free-radical 

“scavenger” carotenoid.

Israel is now the world's leading supplier of natural 

astaxanthin for human consumption. 

The facility, established in 1998, is based on the scientific research of Prof. S. 

Boussiba of Ben-Gurion University of the Negev, and has been producing 

astaxanthin in commercial quantities since 2003.



City of Ashkelon (Med Sea)

Seambiotic utilizes carbon dioxide emissions from a coal burning 

power plant for cultivation of a marine diatom (Skeletonema 

costatum) containing high percentage of lipids and carbohydrates 

which can be processed into bio-fuels. Algae biofuel is non-toxic, 

contains no sulfur, and is highly biodegradable.

This technology uses existing resources (sea water and solar energy) 

without harming agriculture (corn or sugar cane) as a source of food, 

is applicable on arid land, and is a great step towards the reduction of 

air pollution and global warming

BIO-FUELS FROM MICROALGAE



Kibbutz 

Meshabei Sade 

(Negev Desert)

Olive groves &  Jojoba fields 

irrigated with water from fish ponds

Geothermal brackish water, less than one-tenth as saline 

as sea water, free of pollutants, 37ºC



Kibbutz Meshabei Sade (Negev Desert)

Sacks filled with irrigation compost from the fish ponds



Although purification systems enable farmers to recycle water, saline concentrations gradually rise to 

unacceptable levels due to evaporation, and need to be replaced with fresh water. The released water 

contains natural organic and inorganic substances such as various nitrates, phosphates and suspended 

solids.

The flourishing of agriculture in Israel’s Negev and Arava deserts is largely the result of a concentrated 

investment in research related to salt and drought-resistant plant species.



10 m

Prymnesium parvum

In 1945, an outbreak of a toxic alga, Prymnesium parvum, in the brackish water ponds almost caused the 

collapse of the infant Israeli carp industry. 

Researchers at the Hebrew University of Jerusalem solved the problem, using ammonium sulfate. 

Prymnesium parvum has recently made its re-appearance in the brackish water re-circulating ponds used to 

culture ornamental fish.



FISH DISEASES THAT MUST BE NOTIFIED TO THE CHIEF 

VETERINARY OFFICE: The same requested by the World Organisation 

for Animal Health (OIE)

· Epizootic haematopoietic necrosis

· Infectious haematopoietic necrosis

· Spring viraemia of carp

· Viral haemorrhagic septicaemia

· Infectious pancreatic necrosis 

· Infectious salmon anaemia 

· Epizootic ulcerative syndrome 

· Bacterial kidney disease (Renibacterium salmoninarum)

· Gyrodactylosis (Gyrodactylus salaris)

· Red sea bream iridoviral disease

FISH DISEASES THAT NEED NOT TO BE NOTIFIED TO THE CHIEF VETERINARY OFFICE, BUT OF 

MAJOR CONCERN TO ISRAELI AQUACULTURE:

• KHV (Koi herpesvirus)

• VNN (Viral Nervous Necrosis) a.k.a. VER (Viral Encephalopathy and 

Retinopathy): β-nodavirus



IN A NUTSHELL:

There is a shortage of suitable water for aquaculture

There is a shortage of suitable land for aquaculture

There is a shortage of suitable sites for mariculture

The future of Israeli aquaculture will depend on efficient water management.

There is no single aquaculture statute governing fish farming in Israel.

However, general regulations, standards, codes of practice and policies 

aimed at minimizing pollution of rivers, lakes, reservoirs, aquifers, and 

the sea - under the jurisdiction of the Israeli Ministry for Environmental 

Protection - all apply.



THANK YOU !

GRAZIE !

Any questions ?

Domande ?

angelo@ocean.org.il

Israel Oceanographic & 

Limnological Research

The National Center 

for Mariculture


