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At long time scales CO2 emissions are determined by plate tectonics. Oceanic crust, together with fossil limestone and organic material are subducted into the Earth. This leads to volcanism where these rocks are converted to CO2 and emitted into the atmosphere. By combining plate tectonic reconstructions and seismic tomography, Douwe van der Meer and his colloborators determined the amount of subduction and the amount of CO2 emissions for the past 250 million years. Their analyses showed, among others, that the Earth produced twice as much CO2 compared to the present.
Researchers from the Netherlands, the United States and Norway, show today in the leading scientific journal Proceedings of the National Academy of Sciences (PNAS) how changes in plate tectonics have led to variations of CO2 emissions from island arc volcanoes within the past 250 million years. Two of the authors, Wim Spakman and Trond Torsvik, are affiliated with the Centre of Earth Evolution and Dynamics (CEED).
With the help of a Utrecht-developed technique called seismic tomography — similar to cat-scans — the history of the subduction on Earth can be reconstructed. With these scans, one can depict what is inside the Earth and one can image remnants of the tectonic plates that have sunk into the Earth over the past 250 million years. The amount of subducted plates per unit time scales to CO2 emissions and in this way the PNAS authors have been able for the first time to determine how much CO2 was emitted by island arc volcanism since the formation of Pangea. The amount of volcanic CO2 emissions on time scales of millions of years plays a significant role for the level of CO2 in the atmosphere, and because CO2 is an important greenhouse gas, it also strongly influences climate.
Although volcanic eruptions linked to subduction are the main contributors to CO2 variations and can dramatically change the climate in short time, other mechanisms – also linked to changes in plate motions – like mid-ocean ridge degassing, or linked to massive intra-continental volcanic eruptions (the so-called Large Igneous Provinces) have the potential to destabilize the Earth’s system leading to serious changes in marine ecosystem (e.g., Müller et al. 2013) or destroy most of Earth’s life (Svensen et al. 2009). These topics are further studied by CEED researchers. 
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