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Corals are decreasing around the world



Can coral survive global warming?.
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The answer may be found in Japan : Focus on Kuroshio
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　In Temperate zones: Tropicalization
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Some locations have already shifted from Kelp to corals… 
A refuge for corals but at the cost of an ecosystem!



But…The evil twin: Ocean Acidification
● As atmospheric CO2 increased, seawater pH 

decrease. 
● With OA, the cost of calcification increase and could 

impair coral growth Normal pCO2 High pCO2



Questions?
• Tara Pacific: Evolution of coral reefs under 

increasing anthropogenic pressure 
• holobiont microbial diversity 
• patterns of microbial diversity 
• Compare transcriptomes and metabolomes 
• Investigate new markers of coral health status 
• contrasting physicochemical characteristics 

• Tara Pacific Japan Leg: 
• What are the mechanisms of tropicalization ? 
• What are the OA effects on tropicalization? 
• What are the habitat change effects on 

tropicalisation?



Tara Pacific



Protocol of the Tara Pacific



Tara Pacific in Japan



Japan Leg:  
 Coral, Algae and Fishes under 
 Warming and Ocean Acidification



Survey Plan:
Katsuyama 
Shikine 
Yokonami 
Kikaijima 
Iwotorijima 
Sesoko

Temperature Effect: Latitudinal Gradient
• Shift from Algae to Coral
• Different Fish communities

OA Effect: CO2 seeps
• Both temperate and tropical

Loss of Habitat Effect
• Loss of Kelp
• Shift from Algae to Coral
• Loss of corals
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Coral・Algae abundance and diversity



Coral・Algae abundance and diversity



Fish abundance and diversity



Preliminary Results: Benthos
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Preliminary Results: Benthos
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Preliminary Results:  
   Herbivorous Fishes

0

7,5

15

22,5

30

Katsuyama Shikine CO2 Yokonami coral Sesoko dead

abundance

0

2

4

6

8

Katsuyama Shikine CO2 Yokonami coral Sesoko dead

species richness

Temperate           Tropical

Temperate           Tropical



Hypothesis for Japan ecosystems
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Warm temperate ecosystems
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Chemistry of the sites
Temperature (℃）
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Herbivory: Kelp bioassay
Spring nothing was eaten across latitudes. 
• Temperate zone: low temperature and low fish abundance 

reduce herbivory 
• Tropical zone: few “browsers” type fishes, mostly 

“scrappers”Autumn: (Only Shikine tested atm) 
• Eaten in both sites: Low and High pCO2 

• Higher rate in low pCO2 because more Calatomus 
japonicus


