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Atmospheric CO2 evolution in Earth history 
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The contribution of atmospheric carbon dioxide to Earth’s greenhouse effect has been known for more than a 
century, ice core records document the intricate relationship between pCO2 and temperature over the past 800,000 
years, and for nearly 60 years scientists have monitored the accumulation of anthropogenic CO2 in our atmosphere 
and associated warming of our planet. However, despite this wealth of information, the detailed impacts of higher 
atmospheric CO2 concentrations on climate, terrestrial and marine ecosystems are still subject to considerable 
uncertainty. 

Earth history can aide us in improving our understanding of pCO2 and its impact on Earth climate, but ice core records 
miss the significantly larger climate variations that characterize Earth’s descent from a greenhouse to an ice house 
world. Studying Earth climate history and pCO2 beyond ice core time scales therefore requires the use of proxies, i.e. 
measureable surrogates for environmental parameters that can no longer be measured directly. Such proxies include 
CO2-sensitive variations in the isotopic and mineral composition of terrestrial and marine organic compounds, 
skeletal and mineral precipitates, as well as the stomatal distribution in tree leaves, which have all been applied to 
reconstruct paleo-pCO2 of the Cenozoic era and beyond. These studies have revealed that carbon cycle perturbations 
similar in magnitude to anthropogenic CO2 release have occurred naturally in the past, but the rate of release 
associated with past events was at least an order of magnitude slower than currently observed, and yet ecosystems 
responded to the associated warming, ocean acidification and deoxygenation. 

While such comparisons help to put the anthropogenic CO2 release and associated climate change into perspective, 
our understanding of the CO2-climate linkage still remains incomplete. Relatively large discrepancies exist between 
reconstructions, making it difficult to know how much confidence can be placed in individual records based on 
different proxies and from discrete locations. A Research Coordination Network (RCN) recently funded by the US 
National Science Foundation aims to resolve these issues, by bringing the international paleo-community together 
with the goal of openly recognizing uncertainties, constructively and jointly working to reduce them, and advancing 
our understanding of paleoclimate by orchestrating high resolution and high fidelity pCO2 reconstructions using all 
available proxies and archives. Following an overview of the current state of knowledge on paleo-pCO2, I will report 
on the activities and progress of this RCN, including ongoing projects in my laboratory. 




