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Combined effects of seawater pCO2 concentration & temperature 
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“Grazing-induced 
production” 

The most likely mechanism of  
enhanced DOC production  
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Another possible mechanism… 
“Extracellular DOC release” 
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“Extracellular release of photosynthetic  
products was enhanced in warm ocean  
conditions”  
: Zlotnik and Dubinsky 1989,Morán et al. 2006 
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Enhanced DOC production 
under warm ocean condition 

Wohlers et al. 2009 

• Indoor-mesocosm 
• Baltic seawater (winter/spring) 
• Diatom (S. costatum) dominated 

TOC build-up 
POC build-up 

Ctrl 

+ 6oC 

ΔDOC = ΔTOC - ΔPOC 

High respiratory consumption of organic C 
relative to autotrophic production 

* Underlying Mechanism 

Net build-up of TOC was NOT markedly 
affected by changes in temperature.  
Yet, after the biomass peak,  an enhanced  
accumulation of DOC occurred at high Temp.  
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Conclusion 
1. Elevated seawater pCO2 concentration and temperature 

stimulated two main processes responsible for enhancing 
DOC production (release by grazers and the extracellular 
release by phytoplankton). 
 

2. An increase in the DOC:POC production ratio implies a 
shift in the organic carbon flow from particulate to 
dissolved forms under future ocean condition. 
 

3. Excess DOC production may act as a positive feed back to 
increase the atmospheric CO2 (if the produced DOC is 
labile and rapidly transformed into inorganic carbon by 
microbial degradation).  
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