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Conventional fresh water farms

Trout and sturgeon farm

Mari culture farms

Institute for fingerlings production

77.1%

9.0%

13.9%

Aquaculture

Mariculture

Sea fishing

IsraelFish production in Israel



• The lowest freshwater lake in the world -

more than 200 meters below sea level.

• Serves as a source of drinking water for 

Israel & Jordan

Sea of Galilee / Lake Kinneret / Lake Tiberius  

Surface area – 17,000 ha

21 km long

12 km wide



Sea of Galilee - Christian holy site



Ecosystem stability

• Seasonal changes in Temp & water level (Evaporation)
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Ecosystem stability

• Bird Migration

• Nutrient flow



Phosphorus – can be a 

limiting factor of Primary 

production in Lakes 

(Consumed by algae)

Fish biomass - the 

most effective tool to 

remove phosphorus 

from the water 

Removing phosphorus from the ecosystem

The importance of fish in Sea of Galilee ecosystem



Positive government intervention
stocking fish to the lake

Increasing 
fish harvest

Ecosystem 
balance



Tiberias fishermen 
Chairman 

What and how to stock is determined by an inter-ministerial 

professional committee



Regulations – Fisheries Supervision

Supervision & enforcement



fry’s supply

Fresh water fish:
Tilapia
Carp



Ecological balance against algal blooms

Peridinium

Algae bloom

Sarotherodon galilaeus

St. Peter's Fish



Sarotherodon

galilaeus





Develop a method for marking Sarotherodon galilaeus

 Cutting Dorsal fin spine
Before After

Chemical – Oxytetracyclin

Internal tag - CWT (coded wire tags)



marking with CWT in four different areas
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Presence of the marker after 564

days of growth

marking with CWT in four different areas - Results
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The method was found 

suitable for marking 
Sarotherodon galilaeus.



Weight - 269 G

Length – 21.5 
Cm

Tag Position in the end of the 

Experiment



Liza ramada

Mugil cephalus



What is the stocking % of survival?

%
stocked/marked

fish 

Number of fish (X103)

Fish species
Adult fish that 
were marked 
from the lake

Stocked

1997 - 20111995 – 2009

27.23,32012,188Liza ramada

28.55131,800Mugil cephalus

Liza ramada Mugil cephalus



Our findings indicated a 

multiplicity of alleles 

(between 2 and 6 alleles) 

with an average of 3.8 

alleles per marker.

Development of genetic markers to distinguish 
between wild and cultured populations 
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A map of alleles describing the 

genotype of grey mullet parents pairs



Fish weight 
(grams)

Fish length 
(cm)

Sampling 
number

640 34 Fc5
726 39 Fc6
624 35 Fc7
351 28 Fc8
470 31 Fc9
524 33 Fc10
459 31 Fc11
442 31 Fc12
662 35 Fc13
593 33 Fc14

√

√
√
√

X

X

X
X
X

X

Genetic identification of the fish 

Proof of feasibility of stocking grey mullet fingerlings from 
breeding institute in the Sea of Galilee

A capability to identify families on a genetic basis was developed



Stock enhancement and production

of Grey Mullet fry 
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Work Packages:

• Stock enhancement operations
Adaptive experiments; Fry transport; Tagging

• Monitoring results of stocking 
Sampling to recapture stocked fish for analysis

• Mullet-aquaculture technology subtasks
• Improving mullet juvenile quality

• Developing local mullet fry feed

• Larval rearing and ontogenetic development

• Fry acclimation & growth control in cages

• Synthesis of protocols & best management practices

• Training courses for students and technicians

Country Egypt Tunisia Israel

Map\picture

Location Fayoum area Alexsandria area 1 2 3 4 5 1

Stoking site
Wadi El Rayan-
Fayoum - Upper

Wadi El Rayan-
Fayoum - Lower

Wadi Mariout
area Alex.

Nozha
marine 

airport Lake
Lebna

Bir
M'cherga

Kasseb
Sidi El 
Barrak

Smati
Lake of 
Galilee

Salinity ppt 3-4 20 12-32 ?? fresh
Size km2 51 62 50.4 4.8 5 6.3 4.3 26 0.5 167

Mid. no. of stock. Fish
fish  
#

25,500 31,000 25,200 2,400 2,500 3,150 2,150 13,000 250 83,500



CWT (coded wire tags)Mugil cephalus



Collecting for 
monitoring 
results

In Israel, Egypt

and Tunisia



Research questions in Israel part:

2. Percent of success of stocking between day and night



Day

Night 

t = 270Ct = 150C



Day

Night 

1

3
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4

6

Stocking with 
three repetitions 
within one week



CWT numberDate of stoking Stock  numberTime of stokingAverage weightsizeNumber of fish

23760615/05/20181M (morning)5.7B (big)4,750                    

21067815/05/20181M2.5S (small)4,680                    

23760115/05/20181E (evening)6.1B4,680                    

21067915/05/20181E3.1S4,540                    

23760224/05/20182M7.05B2,933                    

21068224/05/20182M3.5S2,200                    

23760524/05/20182E6.05B4,493                    

21068024/05/20182E3.6S4,961                    

23760330/05/20183M6.3B4,100                    

21068330/05/20183M2.8S4,240                    

23760430/05/20183E6.3B4,575                    

63328530/05/20183E2.6S4,722                    

Total 50,874                  

CWT numberDate of stoking Stock  numberTime of stokingAverage weight (g)sizeNumber of fish

23762202/06/20191M (morning)12.05B (big)3,080            

23761502/06/20191M6.32S (small)3,058            

23762002/06/20191E (evening)12.12B3,054            

23761602/06/20191E6.10S3,075            

23762411/06/20192M11.31B3,051            

23761411/06/20192M5.60S3,050            

23762111/06/20192E15.61B3,053            

23761711/06/20192E8.65S3,070            

23762318/06/20193M13.61B2,835            

23761318/06/20163M5.51S3,065            

23761918/06/20193E16.50B3,059            

23761818/06/20193E7.23S3,068            

Total 36,518            

Average weight B13.53

Average weight S6.57



Future plans / dreams

To promote Stock Enhancement program 
in the Levantine sea

Declaration of protected 
marine reserves

Creating international collaborations 
for programming a regional
responsible stocking fogram 



Questions?


