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PhD offer: Development and use of a new isotopic tracer to study the evolution of hydrothermal activity through time
Supervisors: Marion Garçon, Maud Boyet
Laboratory:  Laboratoire Magmas et Volcans (LMV)
University: Université Clermont Auvergne (UCA)
Email and Phone: marion.garcon@uca.fr; 04 73 34 67 54

Summary:
Today, high-temperature hydrothermal activity occurs mainly at mid-ocean ridges where tectonic plates spread apart. Faulting and magmatism provide fluid pathways and heat sources to generate large-scale hydrothermal convection of seawater through the oceanic crust. Mid-ocean hydrothermal systems create hot springs that support biological activity. Several studies suggest that hydrothermal vents provide the ideal environment for the development of primitive life at the beginning of Earth’s history. The evolution of deep-sea hydrothermal influx through geological time is thus critical for our understanding of the origin of life and for geodynamic considerations involving submarine volcanic activity, spreading rates at mid-ocean ridges, and the onset of plate tectonics.

The early sedimentary record clearly shows that deep-sea hydrothermal activity was more intense during the Precambrian than it is today. However, very little is known on the underlying mechanism and its intensity through time. This PhD project aims to develop a novel isotopic tracer to study the evolution of hydrothermal activity through geological time. The first part of the PhD project will be dedicated to analytical development, in particular to the setting-up of a separation method by ion chromatography and the measurement of isotopic compositions on mass spectrometer. The second step will be to test and calibrate the novel tool on known geological standards and ferro-manganese crusts of various origins to identify and quantify the isotopic fractionations caused by geological processes. Precipitation experiments under controlled pH and redox conditions could be envisaged if the isotopic systematics of natural samples are too complex to be used for calibration. Finally, the tracer will be used on a large collection of banded iron formations (BIFs) sampling all cratons from 3.8 to 0.7 Ga to identify hydrothermal fluctuations through time and their relationship with the global geodynamic of our planet.
The PhD position is fully funded through a European program (ERC Starting grant 2020-2025) and will be conducted at the Laboratoire Magmas et Volcans (LMV) in Clermont-Ferrand, France. Candidates should have a strong interest in Geochemistry. A first experience in clean lab and with mass spectrometry techniques is preferable. 

Methods: Clean lab chemistry, ion chromatography, isotope dilution, mass spectrometry (Q-ICP-MS, MC-ICP-MS, TIMS)
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