
Shiretoko Peninsula, Jul.26.2005

Predic'on	  of	  toxic	  algal	  bloom	  occurrences	  and	  
adapta'on	  of	  scallop	  aquaculture	  industry	  to	  blooms	  
for	  minimizing	  economic	  losses	  in	  Hokkaido,	  Japan	

Alexandrium tamarense 	
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400,000	  ton	  in	  Hokkaido	  

500,000	  ton	  in	  Japan	

2,000,000	  ton	  in	  the	  world	  	

#	  No.	  1,	  China	  1,000,000	  ton	

#	  No.2,	  Japan	

Scallop	  aquaculture	  	  
in	  Hokkaido,	  
	  Japan	  ,	  	  
and	  the	  world	

$$	  Shipping	  regula?on	  by	  shellfish	  poisoning	  is	  great	  damage.	  	  

	

$$	  Developments	  of	  “predic?on”	  and	  aquaculture	  strategy	  are	  highly	  needed.	

Hokkaido no Gyogyou Zukan 
 (ed. Hokkaido Suisangyou Kairyou Hukyu Syokuin Kyougikai) 	



<Okhotsk	  Sea>	  
Produc'on	  volume	  and	  amounts	  of	  scallop	  in	  the	  coast	  of	  	  
Okhotsk	  Sea,	  Hokkaido,	  Japan	
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Hokkaido no Gyogyou Zukan 
 (ed. Hokkaido Suisangyou Kairyou  
Hukyu Syokuin Kyougikai) 	
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Year

Annual	  change	  of	  scallop	  toxicity	  in	  the	  coast	  of	  Okhotsk	  Sea	

<Back	  ground>	  
$	  Occasional	  occurrences	  of	  PSP	  of	  scallops	  in	  Okhotsk	  Sea	  
$$	  Urgent	  necessity	  of	  predic'on	  for	  protec'on	  of	  the	  industry	  	
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The SWC is driven by the sea-level difference (Aota, 1975) 宗谷暖流は水位差で駆動される(青田1975)
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System	  and	  procedure	  for	  predic'on	  of	  	  	  
PSP	  in	  scallop	  in	  Okhotsk	  Sea	  	  
(Shimada	  et	  al.	  2012)	

PSP year 

Differences	   in	   water	   level	   between	  
Wakkanai	   (upper	   stream)	   and	   Abashiri	  
(lower	  stream)	  is	  a	  “KEY	  INDICATOR”	  for	  
predic'ng	  Alexandrium	  tamarense	  toxic	  
bloom	  	

5⽉月下旬〜～6⽉月上旬に沖合調査

Alexandriumtamarenseブルーム
≧100細胞/L

⽔水位差モニタリング
(気象庁HP利利⽤用)

顕著な⽔水位差減少
約20cm→約10cm

数週間以内の⿇麻痺性⾙貝毒発⽣生
注意喚起

終わり

⿇麻痺性⾙貝毒発⽣生
可能性低い

Yes

No

No

Yes

Monitroing	  of	  Okhotsk	  Sea	   

Strong Soya  
warm current	

Weak Soya  
warm current	

Common	  	  
year	  	  
(No	  PSP)	

Higher	  difference	  	  
in	  water	  level	  	  

Lower	  difference	  	  
in	  water	  level	  	  

Difference	  in	  water	  level	

Decrease	  in	  level	  
(20cm	  	  10cm)	

No	  PSP	

Warning	  of	  PSP	  in	  several	  weeks	

End	
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7/1 7/11 
Changes in water level and current velocity  水温・塩分・Atおよび毒性値の変化 

Occurrence	  of	  PSP	  in	  2004	  (Shimada	  et	  al.	  2012)	

June	  2004	 July	

Sal	

WT	

WT	

(cells	  /L)	

June	  2004	 July	

Toxicity	
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<No	  PSP	  in	  2011>	  Alexandrium	  tamarense	  (At)	  densi'es	  and	  
environments	  (surface	  seawater	  temperature	  and	  salinity)	

2011/5/31-6/1 2011/7/25-27 

Low	  density	  of	  At	  during	  late	  May	  to	  early	  June	  	  
	  $$$	  Success!	  of	  predic'on	  as	  NO	  PSP	  YEAR	  in	  2011	
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<PSP	  in	  2012>	  Alexandrium	  tamarense	  (At)	  densi'es	  and	  
environments	  (surface	  seawater	  temperature	  and	  salinity)	

2012/6/4-6 2012/7/24-26 

High	  density	  of	  At	  during	  early	  June,	  and	  low	  difference	  in	  water	  level	  	  
	  $$$	  Success!	  of	  predic'on	  as	  PSP	  YEAR	  in	  2012	

Surface WT 
and At 

Surface WT 
and At 

Surface salinity 
and At 

Surface salinity 
and At 

PSP	
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<No	  PSP	  in	  2013>	  Alexandrium	  tamarense	  (At)	  densi'es	  and	  environments	  (surface	  
seawater	  temperature	  and	  salinity)	

2013/6/3-5 2013/7/22-24 

High	  density	  of	  At	  during	  early	  June	  	  but	  low	  difference	  of	  water	  level	  	  
	  $$$	  Success!	  of	  predic'on	  as	  NO	  PSP	  YEAR	  in	  2013	

Surface WT 
and At 

Surface WT 
and At 

Surface 
salinity and 

At 

Surface salinity 
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Example	  of	  prompt	  warning	  of	  PSP	  toxin	  contamina'on	  for	  scallop	  as	  
	  “Informa'on	  on	  Soya	  Warm	  Current”	  in	  Hokkaido,	  Japan	  	

http://www.fishexp.hro.or.jp/cont/central/section/kankyou/kaidoku/j12s220000000ddi.html	



Scallop	  aquaculture	  	  in	  Funka	  Bay	

Hokkaido no Gyogyou Zukan 
 (ed. Hokkaido Suisangyou Kairyou Hukyu Syokuin Kyougikai) 	



1980 1981 1982 1983 1984 1985 

1986 1987 1988 1989 1990 1991 

1992 1993 1994 1995 1996 1997 

1998 1999 2000 2001 2002 2003 

2005 2004 2006 2007 2008 2009 

  cultured oyster, 14.8MU g-1 meat cultured oyster, 14.3 MU g-1 

PSP(MU/g･HP) 
  1000< 
<1000 
<500 
<200 
<100 
<50 
<20 
  ND 

ND(meat) 
2<(meat) 
4<(meat) 

2010 2011 PSP	  toxicity	  of	  bivalves	  in	  Hokkaido	  	  
from	  1980	  to	  2011	



ND 0.025 ≦ 0.05 ≦ 
0.1 ≦ 
0.2 ≦ 
0.4 ≦ 

1980 1981 1982 1983 1984 1985 

1986 1987 1988 1989 1990 1991 

1992 1993 1994 1995 1996 1997 

1998 1999 2000 2001 2002 2003 

2005 2004 

DSP (MU g - 1 meat) 

2006 2007 2008 2009 

2010 2011 DSP	  toxicity	  of	  scallop	  in	  Hokkaido	  	  
from	  1980	  to	  2011	



Funka	  Bay	  has	  long	  been	  suffered	  from	  both	  PSP	  and	  DSP	  problems.	  	  
	  
	  	  	  

Adapta'on	  of	  Scallop	  aquaculture	  industry	  	  
to	  the	  occurrences	  of	  shellfish	  poisoning	  events	  

	  
	  

Avoidance	  of	  the	  harves'ng	  period	  of	  “DANGEROU	  SEASON”	  
	  
	  

Harves'ng	  and	  shipping	  from	  December	  to	  April,	  	  
before	  the	  appearances	  of	  toxic	  phytoplankton	  species	  	  	

 (ed. Hokkaido Suisangyou Kairyou Hukyu Syokuin Kyougikai) 	



Hanging	  culture	  	

Juvenile	

1	  year	  later	

Hokkaido no Gyogyou Zukan 
 (ed. Hokkaido Suisangyou Kairyou 
 Hukyu Syokuin Kyougikai) 	



Harvest	

Washing	

Shipping	
Culturing	  1.5	  to	  2	  years	  in	  Funka	  Bay	

Hokkaido no Gyogyou Zukan 
 (ed. Hokkaido Suisangyou  
Kairyou Hukyu Syokuin Kyougikai) 	

Hunka Bay	



Many	  thanks	  for	  your	  ahen'on	  !	  	  
　　	  
　　　　　　 
　　　	

Sunset off Abashiri, Jul.23.2013	


