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THE SMOKING GUNS … OCEANS ARE WARMING UP 
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S.	Arrhenius:	 		
	
We	are	evapora9ng	our	coal	
mines	into	the	air	
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A?ribu9on	

•  are	observed	
changes	consistent	
with		

þ expected	
responses	to	
forcings		

Q inconsistent	with	
alterna5ve	
explana5ons	
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Observations 

All forcing 

Solar+volcanic 



CO2 
 
 
     40% STAYS IN THE ATMOSPHERE 
 
 
     60% OCEAN AND VEGETATION 
   
  

•

•
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SINCE THE BEGINNING OF THE 
INDUSTRIAL REVOLUTION 

 
ANTHROPOCENE 

 

REAL WORLD: 

NO OCEANS: 

TODAY: 380 ppm 

TODAY:  

380+55 = 435 ppm 
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INCREASE CO2:   

 
 
       MEAN	TEMPERATURE	
	
							SEA	LEVEL			
	
							OCEAN	ACIDITY	
  

•

•

•
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OCEAN 
ACIDIFICATION 

  
 
       OCEANIC	pH	
	
	
							CALCIFICATION	

•

•
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Decalcification 
• Acidification lowers the 

saturation level of CaCO3 

Aragonite •

Coral Reefs harbor 25% world 
fish population 

Pteropods, snails, food for 
Salmon, Cod, Mackerel 

•

•
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MARKET FORCES BRING: TECHNOLOGY 
 

TECHNOLOGY IS A PRODUCT OF: INVENTIONS 

 
IT IS NOT SUFFICIENT TO HAVE INVENTIONS 

 
WE NEED TO CONTINUE: INVENTING INVENTIONS 

 

WHAT DO WE NEED TO DO THAT? KNOWLEDGE 
 

WHY? 
 

TECHNOLOGY GIVES INFORMATION 

 
KNOWLEDGE GIVES WISDOM 
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CIVILIZATION : 

 
 AN INTERLUDE ? 



    Future Oceans …  
 
Warming Up  
 
Rising High  
 
Turning Sour 
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OCEANS - LIFE 

4X109 yrs ago: life on earth began in the oceans 

500X106 yrs ago: life emerged from the oceans 

0.004%: humankind on earth 

working against the oceans’ buffering action 

as a CO2 sink 

future: will the oceans suffocate us? 

•
•

•

•

•
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GROWTH RATE: 10,000 PEOPLE/HOUR 
 
ONLY A MADMAN (OR AN ECONOMIST) 
 BELIEVES THAT EXPONENTIAL GROWTH CAN 
 GO ON FOREVER 
 
TENDENCY IS NOT DESTINY 
 
HUMANITY: NOT THE SUM OF ITS PEOPLE 
            SUM OF ITS NECESSITIES (J.P. SARTRE) 

•

•

•

•
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THE CHIEF AIM OF SCIENCE 
IS NOT TO OPEN THE DOOR TO 

INFINITE WISDOM 
 

IT IS TO PUT SOME LIMIT TO 
INFINITE ERROR 

 
 
 

Bertolt Brecht 


