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Rising CO2 will reconfigure marine communities
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This study
Three-year monthly 

surveys at a CO2 seep

Algal community analysis

OA-driven community 
change and response to 

typhoon disturbance



CO2 vents: Shikine-jima, Japan
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Methods



Greater macrophyte 
coverage at ambient CO2

Cycling of group coverage between 
months and across years

Higher levels of turf and 
bare rock at high CO2

Algal community composition 
changes with time and increasing 

pCO2



CO2 driven differences 
maintained between months 

Reference different to acidified
communities 9/12 months

Communities display different 
seasonal change 

Community 
Analysis
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How does OA impact resistance 
and recovery?



Algal Coverage

Greater impact of 
typhoons with rising 

pCO2

Large loss of algal 
cover at high pCO2

Rapid recovery to pre-
disturbance levels
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Algal coverage is significantly impacted by typhoon 
disturbance Longer lasting impact 

at high pCO2
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Lower structural 
complexity at high 

pCO2

Recovery to low 
baseline

Less typhoon 
resistance at high 

pCO2
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Structural complexity of communities also 
impacted by typhoon disturbance

Coverage differed ‘Before’ 
vs. ‘Recovery’ for acidified 

communities, but not 
Complexity

Start at and recover 
to lower baselines
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Changes explained by community composition 
and responses of functional groups

Elevated pCO2

~500μatm 

Reference pCO2

~350μatm 

High pCO2

~900μatm 



Synthesis



Thanks for listening !

callum.hudson@oist.jp
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