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Fisheries production volume in Japan



Fisheries production value in Japan





Fishery

Proportion of mariculture products in the total production volumProportion of mariculture products in the total production volumee

Nori laver Wakame seaweedEating oyster

Aquaculture

Japanese amberjack ScallopRed seabream





Nori (Porphyra yezoensis)



Nori aquaculture (fixed net with poles)



Harvesting of Nori (Porphyra)



Process of Nori aquaculture

Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr.

Growing (2nd period)Seeding Growing (1st period)Germinating

Frozen storage Replacement of netsReplacement of nets

< 23℃ 18℃ > 10℃

●●

 
Each process is done considering water temperature and nutrientEach process is done considering water temperature and nutrients in sea waters in sea water

●● Harvesting comes to an end when nutrient level goes down in sprHarvesting comes to an end when nutrient level goes down in springing

●● Prediction of water temperature and nutrient level of sea waterPrediction of water temperature and nutrient level of sea water are requiredare required



Nori (Porphyra) Production in Japan (2006)
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Transition of Nori aquaculture production in Japan 
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Bleaching of nori

Bleaching

Phycocyanin (Bl.)

Phycoerythrin (Red)
Chlorophyll a (Gr.)

Normal

Abundant pigment
Lacking of pigment

deficient

Nutrients
( N, P, metals)

sufficient

Decline in commercial value 



Seasonal fluctuation of nutrient level in 2002 (crop failure year)
comparing with that in normal year



Factors affecting nutrient deficiency of sea water

1. Blooming of diatoms (E. zoodiacus and C. wilesii)

2. Decreasing of nutrient supply from rivers 

3. Advection of nutrient poor water from adjacent sea

1. Diagnostic numerical model

2. Eco hydrodynamic model



Density field Wind field

Residual current flow 

(diagnostic model)



Result of diagnostic numerical model



Residual current (cm/s) DIN (μM)Salinity (ppt)



Fluctuations of nutrient level 
comparing with residual current 
flows in November and December



Factors affecting nutrient deficiency of sea water

1. Blooming of diatoms (E. zoodiacus and C. wilesii)

2. Decreasing of nutrient supply from rivers 

3. Advection of nutrient poor water from adjacent sea

1. Diagnostic Numerical Model

2. Eco Hydrodynamic Model

Short term prediction of nutrient level



Seasonal fluctuation of nutrient level in 2002 (crop failure year)
comparing with that in normal year
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