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The world richest ocean



Giant Fish-Breeding Forest hypothesis
-Ecological linkage between the continent and open waters-

・In the Sea of Okhotsk and Oyashio region, primary production 

depends on iron transport from the Amur River.

・In the Amur River basin, the dissolved iron 

originates in wetland and forest.

・Excessive  land-use changes in the Amur River basin affect 

the flux of dissolved iron and then to  the primary production 
in the Sea of Okhotsk and the Oyashio region.

・International cooperative effort on conservation on the GFBF is necessary for the 

sustainability of marine ecosystem in the Sea of Okhotsk and Oyashio open water.



On behalf of all of the living creatures 

in the Sea of Okhotsk and Oyashio open waters…..
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Transport of dissolved iron 
from the Amur River basin 
to the Oyashio open water



1.1±0.2x1011 g/yr

Transport of the dissolved iron
1. From the Amur river basin to the mouth

Onishi et al. (unpublished)

Data source: ROSHYDROMET
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Nagao et al. (2008)
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Land cover/Land use changes in the Amur 
River basin between 1930s and 2000

1930s

Ermoshin and Ganzey  (2008)
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Seasonal changes in dissolved iron concentrations 
in the interstitial soil water at various land-cover 

in the Sanjiang Plain 2006

Yoh et al. (unpublished)
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Naoli River (Yan et al. 未発表データ)

Total iron conc. in Naoli River, Sanjiang plain, China (mgL-1)
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1.1±0.2x1011 g/yr

Annual changes in iron transport by the Amur River

Onishi et al. (unpublished)

Data source: ROSHYDROMET
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“Giant” Fish-Breeding Forest
( Guiding Principle or Concept )

Initiatives of IOs (UNEP, UNDP, GEF) or NGOs

bilateral economic assistance（ODA）

Interlinkage and coordination of the 

international legal regimes 

Law of the 

international 

watercourses

Law of the conservation of nature, 

species and biodiversity

Law of the marine 

living resources 

and diversity

Conclusion of new environmental 

agreements

North-Eastern Asia GFBF Partnership

Bilateral agreements or 
joint declaration, communiqué

Agreements among neighboring 
provinces or local governments

National legal system or policy
(coordination between the laws and agencies)

Local government policy
(inc. coordination between national and local policy)

Commitment or participation of the 
local or indigenous peoples

Grassroots activities of NGOs



HELCOM
Helsinki Commission

All the coastal states around the Baltic Sea
and EU are working together to protect the
Baltic marine environment from all sources
of pollution, as spelled out in the “Convention
on Protection of the Marine Environment of
The Baltic Sea Area” (Helsinki Convention).

HLECOM has overall responsibility for the
implementation of the Helsinki Convention.



Amur Okhotsk Consortium

Regular meeting: 1 time / 2 years

Network for academic researchers

Information/data exchanges

Japan, China, Russia (Mongolia)

Tentatively based on

Pan-Okhotsk Research Center,

Institute of Low Temp. Science,

Hokkaido University



Conclusions

1.    The GFBF hypothesis was proposed and validated;

2. 1) Land-use change impact was clear in tributary scale;

2) Land-use change impact is still controversial  in basin
scale (need to be studied in 2009);

3. 1) Review of the existing laws and policies;

2) Necessity of North-East Asia GFBF Partnership for the 
conservation of marine ecosystem was proposed;

3) Launch of the international network named “Amur-
Okhotsk Consortium”.






