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Onset of plate tectonics on Earth and implications for habitability
Camille François (1,2), Vinciane Debaille (3), Jean-Louis Paquette (4), Daniel Baudet (5), and Emmanuelle J.
Javaux (1)
(1) Early Life Traces & Evolution - Astrobiology UR, Université de Liège, Liège (Sart-Tilman), Belgium
(c.francois.@uliege.be), (2) Commission for the Geological Map of the World, Paris, France (c.francois.geology@orange.fr),
(3) Laboratoire G-Time, Université Libre de Bruxelles, Brussels, Belgium , (4) Laboratoire Magmas et Volcans, Université
Clermont Auvergne, CNRS, IRD, OPGC, Clermont-Ferrand, France, (5) Earth Sciences Department, Royal Museum for
Central Africa, Tervuren, Belgium

Understanding the geodynamic processes of the Early Earth is crucial because they have strong implications for
the habitability of the Earth but also for other planets. The Earth is the only proven planet in the solar system
displaying lithospheric plate tectonics. However, plate tectonics on Earth did not always function as today,
and the Archean was likely characterized by a stagnant-lid regime. Characterizing the transition from ancient
to modern-style geodynamic regimes, including subduction process, is therefore important to understand the
evolution of our own planet but also to compare our model to other rocky planets in our solar system.
Here, we have characterized the oldest high pressure and low temperature eclogite worldwide (2089 ± 13 Ma)
discovered in the Democratic Republic of the Congo (Kasai Block). Eclogites are generally only produced in
subduction geodynamic setting. Moreover, we have identified the protolith of this eclogite, a gabbro, which
formed 2216 ± 26 Ma ago in a narrow basin opening in a continental environment, and was then buried at ∼55
km in the mantle by subduction, before being exhumed to the surface during a complete Wilson cycle lasting
about 130 Ma. This discovery evidences a modern-style plate tectonics operating since at least 2.2-2.1 Ga. This
highlights the fundamental differences between the ancient Earth, without plate tectonics, and the modern Earth,
as we know it today. The appearance of plate tectonics had important impacts on Life evolution on our planet, with
an increasing supply of nutrients by erosion, increasing diversity of ecological niches and geographic isolation
leading to increasing biodiversity, variable climatic conditions and oceanic circulation, as well as volcanic gases
of different composition that may have influenced the composition of our atmosphere.

