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Q1: Why do we need to study 

ocean acidification? 

Q2: What is the cause of ocean 

acidification? 



  

Planet infected by humans 



  

2x  

Cause: human demography 



  

1914-1918 WWI 

1929 Stock Marker Crash 

1940-1945 WWII 

1973 Oil Embargo 

1979 Peak Oil Price 

1990-1991 Gulf War 

Energy = carbon dioxide (CO2) 



  

Global warming 

Catastrophic events 

Sea level rise 

Hypoxia 

Salinity changes 

Ocean acidification 

Ice melting 

Symptoms 



  

Ocean acidification is chemistry… 

CO2 + H2O H2CO3 

CO2 

Carbon 
dioxide 

Water 
Carbonic 

acid 

… not conjecture 



  

Doney et al. (2009) 

Ocean acidification is 

happening now 



  

Ocean 2x more acidic by 2100 

Fast and strong 



  

1st stop 

 Ocean acidification is a real, fast and directly related 

to our CO2 emissions 



  

On the menu today 

Get ready for ocean acidification 

 What is ocean acidification? 

 Why shall we care? 

 What do we need to know and what are the 

main challenges? 

 The critical role of physiology – a strategy to 

move forward 

 Conclusion / Questions 

Ocean acidification 

The problem 

Challenges 

Research strategy 

Conclusion/Questions 

 



  

(Knoll et al. 2007) 

Extinction of 92% of all marine species 

Last ocean acidification 

event: the third extinction 



  

50% of marine 
animals 

threaten by 
ocean 

acidification 
(Wittmann & Pörtner 2013) 

Challenge marine ecosystems 



  

8.1 

 

 

7.9 
(Dupont et al. 2008) 

Can lead to species extinction 



  

Impact aquaculture and industry 

It is already happening 



  

Q3: What can we do? 

Q4: What do we need to address 

this challenge? 



  

Fight? 
 
Flight? 
 
or nothing? 

- NOTHING: Face to the consequences 
- FIGHT:   Mitigation - Work on the cause 

(decrease CO2) 
- FLIGHT: Adaptation - Work on the symptoms 

(buy some time) 

What can we do? 



  

GLOBAL challenges 

GLOBAL/LOCAL data 

GLOBAL options: CO2 

A problem of scale 



  
Scientists are “virtually certain” that 

ocean acidification will lead to 

dramatic consequences 



  

Existing:  red       Planned:  green 

©Jan Newton 

Global Observatory Network 

for ocean acidification 



  

Ocean Acidification International 

Coordination Centre (OA-ICC) 
Communicating, promoting and facilitating global actions 

in a changing ocean world 
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Demography CO2 emissions 

WHY NO MORE ACTIONS??? 

Mitigation: We know what to do 



  



  

Social dilemna: 

Action, acceptance and compliance 

linked to psychological factors, 

values, beliefs, norms, policy-

specific beliefs, freedom, fairness, 

effectiveness, personal outcome, 

trust and reciprocity, etc. 

 

Need to be ocean literate 



  

The idea that (...) the science of 
anthropogenic global warming 
is controversial is a powerful 
indicator of the extent of our 
failure to communicate.  

Tim Minchin 

A failure to communicate 



  

Scientists are 

sometime poor 

communicators… 

… and 

nerds 

A failure to communicate 



  

A need for a new strategy 

Science supply paradigm 

Information 
[e.g. OA major threat] 

Needed Change 
[e.g. cut carbon dioxide emission] 



  

A science based on values 

(Dupont et al. 2014) 



  

Hypothesis: By 

targetting values, 

we’ll attract more 

attention  

Go local: Bohuslan, a 

seafood paradize 



  

Can you taste ocean 

acidification? 



  



  

Ocean acidification can 

alter the taste of shrimps 

Ocean acidification is often referred as the 

silent storm because you can’t see it, you 

can’t hear it, and you can’t smell it, but our 

research suggests that you just may be 

able to taste it 

A timely press release 



  

Stimulate research: 

- Chile 

- USA 

Scientific impact 



  

A popular impact 



  

This information attracts interests 

but 

Does it drive changes? 

(tested in Summer 2015) 

You talk the talk, do you 

walk the walk? 



  

GLOBAL challenges 

GLOBAL/LOCAL data 

GLOBAL options: CO2 

LOCAL challenges 

LOCAL options 
[management, adaptation, etc.] 

LOCAL data 

A problem of scale 



  

Projections 

to better 

manage the 

future 



  

Biology is always the 

bottleneck  

- Local scenarios 
- Local variability 
- Local stressors and other modulating 

factors 
- Ecological interactions 
- Evolution 
- Etc. 



  

Deadline:   

Re-evaluation of the literature to develop a 

mechanistic model (+ post-doc, WG) 

Building the bride 



  

Healthy ecosystem 

Exploitation 

Pressure 

(e.g. OA) 

Playing jenga with the ocean 



  

Adaptation: Buy some time 

 Change practices (e.g. aquaculture) 

 Make ecosystem more resilients (e.g. MPA) 

 Decrease other sources of stress (e.g. pollution) 

 Select resilient strains 

 Protect hot spots 

 etc. 

”I am still convinced that a lot of it was acid-

based. It may have happened without, but it 

probably would have taken longer.” 



  

2005 crash of oyster industry 

Success story 



  

@ Andrew Dickson 

A viral story 



  

Policy response 



  

Solution implemented 

Monitoring / Research 

Larval production in Hawaii 

Treating water 

Selection of resilient strains 

Back into business 



  

It’s not too late… 



  

But it’s time 



  

Q1: Why do we need to study 

ocean acidification? 

Need solutions (mitigation, adaptation) 

Need better information 

Think carefully of your question 


