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The world richest ocean
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Latitude

HNLC and iron limitation hypothesis
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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.

transport wf =
. i e dissolved iron N

_______
"

= 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. S i

* 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.



Amur River basin and the Sea of Okhotsk

* -Catchment Border
=+ -National Boundary




Intermediate Water Iron Hypothesis (Nakatsuka, Nishioka and others)
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Intermediate Water Iron Hypothesis (Nakatsuka, Nishioka and others)
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Transport of the dissolved iron - Intermediate depth water
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Summary of total iron
(g/yr) transport
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Conditions to dissolve iron (Fe) into river (Amur)

In oxic environment, iron is Fe3*. It cannot be dissolved in water.

(1) “Water” — environment such as Wetland

Wetland River

Vo
Movementof o

groundwater N A R \

Fe3* — Fe2* (In anoxic condition,
Fe3* is reduced to Fe?*, dissolved
into groundwater and finally
discharged to river.

(2) “Forest” — supply of humic substances

Formation of complex
(fulvic acid+Fe3*)
—can be dissolved

-~
Supply of humic /ST
substances such
as fulvic acid into
river




and cover/Land use changes in the Amur
River basin between 1930s and 2000

Land_use.shp
Bl conifer forest
deciduous forest
sparse growth

Landuse_30.shp
Il conifer forest

I mixed forest Il slash fire
deciduous forest [l other forest land
sparse growth grass land
shrub . paddy field
grass land dry land
dry land Il 'ake and reservoir
wetland wetland

Il 'ake and reservoir urban
urban unused land

I forest cut I mixed forest

B slash fil:e B mountain tundra

I mountain tundra waste ground
salt marsh shrub
sagc; g;'oTcrlld I forest cut

| paddy fie

1930s 2000

Ermoshin and Ganzey (2008)



Drastic wetland decrease in the Sanjiang plain

v Ussuri River

L

Zhang Bai and Onishi, unpublished



Drastic wetland decrease in the Sanjiang plain

Amur River
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Dissolved iron concentrations (mg L) measured
at basins having various land-covers
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Seasonal changes in dissolved iron concentrations

Concentrations (mg L)

in the interstitial soil water at various land-cover
in the Sanjiang Plain 2006
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Total iron conc. in Naoli River, Sanjiang plain, China (mgL-")
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Total iron conc. in Naoli River, Sanjiang plain, China (mgL-")

Total iron concentration
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Decreasing trend of the sea ice extent in the Sea of
Okhotsk (Nakanowatari et al., 2007)
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United Nations Environment Programme

The Songhua River Spill
China, December 2005
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Source: SEPA, December 2005

Peak Nitrobenzene concentrations measured in the Songhua River.
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PARTICLE TRACKINGE XPERIMENT ONA MODEL OF THE OKHOT SK SEA:
SPREADIMG OF T HE AMUR ORIGIN WATER
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Ohshima and Shimizu (2007)



(Hanamatsu, in press)

“Giant” Fish-Breeding Forest
( Guiding Principle or Concept)

Initiatives of 10s (UNEP, UNDP, GEF) or NGOs
bilateral economic assistance (ODA)

North-Eastern Asia GFBF Partnership

Interlinkage and coordination of the Bilateral agreements or
international legal regimes joint declaration, communiqué
Law of the conservation of nature, Agreements among neighboring
species and biodiversity provinces or local governments
Law of the Law of the marine National legal system or policy
international living _reSOL_JrceS (coordination between the laws and agencies)
watercourses and diversity

Local government policy
Grassroots activities of NGOs (inc. coordination between national and local policy)

Conclusion of new environmental Commitment or participation of the
agreements local or indigenous peoples




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.

STRUCTURE OF HELCOM

CONTRACTING PARTIES
Denmark, Estonia, European Community,
Finland, Germany, Latvia, Lithuania,
Poland, Russia, Sweden
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Amur Okhotsk Consortium

Regular meeting: 1 time / 2 years

Network for academic researchers

= Information/data exchanges
- Japan, China, Russia (Mongolia)
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Pan-Okhotsk Research Center,
. Institute of Low Temp. Science,
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Kick-off Symposium
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Conclusions

Amur River transports a total of 10*! g/yr dissolved iron
to the Sea of Okhotsk/Oyashio region, and it contributes
to the primary production in these oceans.

The supply of dissolved iron to the Sea of Okhotsk/
Ovashio region is likely to decrease by excessive land

use changes and decreasing trend of the sea-ice.

Pollutions of the Amur River is the world-wide concern
and it is highly probable to affect the Sea of Okhotsk
unless any counter-measures are conducted.

We propose to establish a multilateral relationship among
researchers “Amur-Okhotsk Consortium” to discuss our
future sustainability in the Sea of Okhotsk.



