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A research exchange project between France and Japan focuses 
on the Japanese oyster

Cupped oyster

Crassostrea gigas Pacific oyster

Japanese oyster



The Inland Sea of Seto is in the South of Japan

Source: Dr Masami Hamaguchi



Processes at different scales allow complementary knowledge.

5 km

20 km

Hori et al., accepted

Thau lagoonSeto inland sea and Hiroshima bay



The objectives of our project are the research exchanges between 
France and Japan

Interdisciplinary 
approach 

Ecology

Psychology

Economic et 
Social

To characterize the well-
being in coastal zone

Sustainable exploitation 
of ressources 

Environmental management

Social and economical 
dynamic



Thau lagoon is a dynamic ecosystem

5 km

449 incorporations 

7000 to 11 000 t of oysters 
2000 to 3000 t of mussels 

75 M €uros/year 

More than 1000 direct employments 

Source:Cepralmar



Eutrophication has changed the activity of coastal fishermen 
towards oyster farming and seaweed farming.

20 km

Coastal fisheries

Aquaculture

Hiroshima bay 
~ 400 incorporations 

145 000 t of oysters 
No  mussels 

24 300 M yen/year 
Source: Ministry of Agriculture 
and Forestry and fisheries 
Japan



Regulation has necessitated recent actions of environmental 
management of eutrophic ecosystems.

Nutrient inputs from catchment areas have been gradually reduced in coastal 
ecosystems, including ecosystems exploited for fishing and shellfish 
aquaculture.



A recent change from eutrophication towards 
oligotrophication in the Japanese coastal environment
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(Japanese Ministry of the 
Environment 2016)



A decrease in pelagic phytoplankton biomass, fishery catches under 
2 hypothesis of 1.over-exploitation and 2. oligotrophication

Seto inland sea

Source : Masakazu Hori



Oligotrophication to benthic primary production in the 
Seto Inland Sea

Distribution of seagrass beds in the Seto Inland 
Sea

(Hori and Tarutani, 2015)

(Arkema et al. 2013, Duarte et al. 2013)

Seagrasses are quite important for: 
   - environmental improvements 
            ・sanitary /quality of waters 
   - climate change mitigation and adaptation : 
           ・ carbon storage (Blue carbon sink) 

                 ・modifying marine acidification 

           ・protection from sea-level rise  & storm 
surges



Seagrass – oyster interaction in original habitats

Oyster reef Eelgrass bed

The ancient Japanese fishermen had empirically known  
“oyster spats grow well on the tidal flat with seagrass beds”

Indigenous & local knowledge  (ILK)

(Anonymous 1650)

(IPBES 2013)

More tasty! 
More healthy!



We want to study the dynamics of shellfish ecosystems 
under oligotrophication

Hori et al., accepted

Socio-psychological section Socio-economical section Ecological section

Commodity and 
value chain of 
the recipient 
community

Biodiversity 
and ecosystem 
functioning of 

the target 
ecosystem

Reaction/feedback by economical  processes or 
governance

Economical actions

Well-being of 
stakeholders 
who use the 

target 
ecosystem

Ecological actionsSocio-psychological actions



Hori et al., acceptedEcological section

Oyster farming  
using seagrass 
beds

Keep or improve 
safety and sanitary 
condition of 
products?

Keep or improve 
coastal productivity 

and healthy 
environment?

Keep better 
production  and 
improve the 
sustainability?

Socio-economical section

Valuable fishery 
production and 
better 
environment

Product 
distribution and 
beneficial effects 
on the local and /
or global 
community

Reaction/feedback by governance and management 
depending on the degree of well-being

The recipient 
community

Well-being in the 
recipient 
community

Socio-psychological section

Target ecosystem

Oyster 
aquaculture

An ecological action

Human well-being

We want to study the dynamics of shellfish ecosystems 
under oligotrophication



This function is well 
recognized, but few data 
suggest it

Reciprocal resource subsidies between oyster and seagrass

Making bio-resource cycling 
between oyster culture and 
seagrass beds to increase 
turn over efficiency  of target 
ecosystem 

Ground culture

Seagrass beds

Oyster rafts

seagrass

Oyster culture

Positive feedback by CEC

Nutrient and POM

Epiphytes and 
detritus

Food resources for fish 
species



Phosphorus Phytoplankton

1999 2014 1999 2014

Oyster growth

1993 2017

?

To improve the understanding the 
ecological function "Food for bivalves" 
 
 

1. We want to study ecological functions



To improve the understanding the 
ecological function "Food for bivalves" 
 
 

1. We want to study ecological functions

1-1. Clarify the relationship between nutrient dynamics, benthic 
production / composition, pelagic production / composition  
 
1-2. Contribution of submarine groundwater to the cycle of matter and 
ecosystem functioning 
 
1-3. Ecological modeling to integrate knowledge



Development of sustainable farming practices 
in a context of good ecological status

2. We want to study ecosystem services

Experiments are being conducted in 2017 and 2018 to: 
2-1 Exploring the variability of larval recruitment of Japanese oyster into French 
Thau lagoon 

2-2 Testing the influence of zoster seagrass beds on oyster production 

2-3 Identify the food contribution of herbariums for oysters

?



Des expériences sont conduites en 2017 et en 2018 pour  
(i) Explorer la variabilité du recrutement larvaire de l’huître creuse 

en lagune  
(ii) Tester l’influence des herbiers de zosteres sur la production des 

huîtres 
(iii) Identifier la contribution alimentaire des herbiers pour les huîtres

Project 2. Shellfish farming ecosystem 

2-1. Larval recruitment variability in Shellfish farming  

2-2. The impact of modified microbial community and seagrass vegetation on 
shellfish production 

2-3. Identification of seagrass trophic contribution to the environment with 
oyster farming

2. We want to study ecosystem services



3. We want to study the link shellfish ecosystem and 
human well-being

Connectivity of the "well-being" to the 
functioning of the ecosystem and oyster 
culture

Project 3. Social/economical connectivity to Ecosystem functioning and Shellfish 
farming

3-1. Identification of value chains, networks and the systems around oyster 
business 

3-2. Identification of Human Well-beings for local community peoples 

3-3. Identification of interactions between social human activities and 
ecosystem services



Chûgoku Shimbun, 28-31 mai 2017
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