




Adolf Nielsen’s 

Cod Hatchery 

1886 Dannevig's cod hatchery in 

Flodevigen. Norway. 





Broodstock: domestication and spawning 

Live food production 

Rearing larvae through metamorphosis 

Transition to artificial diets 

 





 

 Egg yield of 250-500 

thousand per Kg 

female. 

 Surface overflow 

collection of fertilized 

eggs.  

 350-500K eggs/liter 

 



Temperature of 6oC 
Readily adapt to photoperiod 

manipulation. 
Up to 50Kg/m3 of fish in the spawning 

tank. 
Size range 3-15kg. 
50/50 F/M 
Natural spawning. Tank Depth of 2m 

essential. 
More than 1 female spawns at a time 

 



Elite broodstock programs in 

Canada and Norway. 

Major advances in gene mapping 

Jonathan Moir 







•Enhancing the Dietary Value 

of Rotifers (Enrichments) and 

Artemia so that they will fit in 

with the dietary requirements 

of Cod. 

•ADAPTATION TO COLD 

WATER CONDITIONS.  
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•Possible from day 

3ph.  

• Preferable from day    

5ph. 

•Presence of Yolk, 

•pigmented eyes,  

•gall bladder green. 
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Light Intensity effects 
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Prey Density Effects 



A change in the composition/and size of 

the diet 

A change in the bacterial population 

associated to the diet. 

Therefore: 

Start with low Artemia doses. 

Start with newly hatched Artemia 

Move gradually to enriched Artemia 

Keep Rotifer feeds in parallel. 

 





Age (d)                       0        15 / 0      4      8      12     16      20      24     28     32     36     40     44     48     52      56      60

Life History

Temperature (°C)          |<-- 6 -->|<-------------------------------------------------------------------------12------------------------------------------------------------->

Prey type/s                                       |<------------------------------- rotifer ------------------------->|

Prey density (L
-1

)                              |<------------------------------------------- 4000 ----------------------------------------->|

Larval size (mm)                   4.2                 5                  6.1             7.2               8.4             10.6        12.5            15.5            18.5      21

(standard length)

|<- egg ->|<---Yolk-sac --->|

|<----------------------------- First feeding ----------------------------->|<- Metamorphosis ->|<----Juvenile -->

Begin End

        |<---------------Artemia nauplii---------------->|

Light intensity              |<-600->|<-------------------------------------------------------- 2400 Lux ----------------------------------------------------------->|<- 200-300 Lux ->

Photoperiod (hr)            |<------------------------------------------------------------------ 24 L ------------------------------------------------------------------->|<- 18L ->

Tank System                |<250L>|<----------------------------------------------- 3000L Circular Tank -------------------------------------------------------->|<-- Deep

                                                                                                                                                                                                                                Raceways ->

Water Exchange           |<-- 3 -->|<--1.5--->|<-3->|<-6->|<-8->|<-----------------------------------------------------10L-------------------------------------------------------->

     (L/min.)

Number of Feeding                           |<----------------------------------------------------- 3 ------------------------------------------>|<-2-->|<--1->|

(Live food) (d
-1

)

Weaning                                                                                                                                                                            |<-300-400 µm->|<400-600 µm>|

 (Dry feed)

Greenwater (day
-1

)                         |<--------------20L -------------->|<-------------- 10L ---------------->|

Atlantic cod early rearing protocol

Silo

Brown et al. 2003 



INVE 2005 



INVE 2005 



15  intensive hatcheries 

Total production: 12 mill 

Better quality 

More culling  less deformeties 

 Juvenile prices 2 – 5 g: 5 – 7 kr 

Capasity: 100 – 130 mil ? 

 

 

 
Grethe Adoff 



 
   2001 2002 2003 2004 2005 2006 

Number of sites 8 17 17 17 13 15 
Production (mill.) 1 2 3 5 9 11 
Prod. pr site (mill) 0,13 0,12 0,17 0,29 0,69 0,73 

   
 
 
     
 

 
 

 

Grethe Adoff 



Bacterial issues during Larval rearing. 

Deformities. 

Low Growth Performance on the Farm. 

 



Size at entry 5g. (May) to 25 g. (Oct)  

October entry 450 g one year later 

Market size @ 4 kg approx 36 

months 

Market size from 5 g. fish approx 2.5 

kg in 36 months (2004 YC) 

 

Jonathan Moir 



Cod Life Cycle –The Know-How 
Egg to Plate  30 - 34 months. 

Jonathan Moir 





Broodstock: 

Cage facility, Isla 

Chaculay. 

From ‘98-’05 











Induce FOM 

GnRH: 50ug/kg 
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Merluza 1D66, spawning August 

2013 

Oocyte Ø=756µ, 300ug LHRH 

Total eggs Floating eggs % Fert 



• 540,000 eggs/liter 

•Hydrated egg diameter: 

1.2mm 

•A 3Kg female should give 

about 1 million eggs. 

•Male sperm plentiful 

•Spawning June-Sept. 
 

Balbontin & Bravo, 1993 





6 days to hatch at 11oC 



 Yolk Sac larvae of 

Hake tend to sink. 

 Requires upwelling 

conical tanks. 

Duration: Complete 

yolk absorption 9-10 

days post hatch. 











Broodstock: Low post-capture survival, 

Induced spawning; Low egg yield, 

Variable and unpredictable egg quality. 

 Incubation: Requires up-welling 

incubators. 

Larva rearing: Highly susceptible to 

Bacterial infections. 

 Juvenile: Very Cannibalistic. 

 

 



But: Market for Hake is much better! 




