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Century scale CO2 pulses could substantially alter 
marine primary production, CaCO3 export, oxygen 
concentrations and DMS emissions



Overview
• Work in progress within the COMFORT project, work package 2.1 

(https://comfort.w.uib.no/)
• Topic: Identification of possible tipping points in the oceanic

biogeochemistry
• simulation data based on a preset transient fourfold increase of

atmospheric CO2 concentrations (4xCO2)
• using the EMIC Climber3α+C 

(for Climber3, see [1])
• evaluating possible memory effects

of NPP, DMS, O2 (Appendix, see [2])
and CaCO3
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Change in CaCO3



Change in CaCO3
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Fe scavenging

Scavenging =
0.01( 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶3 + [𝑃𝑃𝑃𝑃𝑃𝑃])0.58
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Summary

• only transient impacts of the CO2 pulse on DMS and CaCO3 export
• memory effects visible for NPP and CaCO3 concentrations 
• next step: investigate the long-term fertilizer effect of CaCO3

decline due to reduced Fe scavenging



Funding: This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 820989.

Disclaimer: The work reflects only the author’s/authors’ view; the European Commission and their 
executive agency are not responsible for any use that may be made of the information the work 
contains.

Thank you for your attention!
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Appendix: Change in hypoxic zones



Appendix: Fe concentrations (depths 100m - 5000m)
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