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Constraining formation conditions of cherts by coupling Cl and O isotope compositions
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Pr. Johanna Marin-Carbone (UNIL), johanna.marincarbonne@unil.ch

Dr. Magali Bonifacie (IPGP), bonifaci@ipgp.fr

Context

The reconstruction of past paleoenvironmental conditions at the Earth's surface is based on geochemical proxies, applied to sedimentary
records. For nearly 50 years, the origin of the increase in oxygen isotope compositions (6180) observed in most of these archives since the
Archean has been interpreted as resulting from either: (1) very high ocean temperatures (>60°C), (2) an increase in ocean 380 value, or (3)
various degrees of re-crystallization during geological time. Siliceous cherts are considered less affected by diagenetic and metamorphic
changes and thus one of the best-preserved records of past conditions. However, their formation in the sedimentary pile, at the interface
between seawater and the underlying oceanic crust (e.g., Marin et al., 2010), remains poorly constrained and represents a caveat in the
reconstruction of remote environments.

Aims and Methods

This project proposes to better constrain the formation conditions (e.g., temperature, water/rock ratio, fluid composition) of present and
ancient cherts by coupling, for the first time, the stable isotopes of oxygen and chlorine (major anion of seawater and sediment pore fluids).
Investigations on rocks will be done at macroscopic (bulk analyses, with 337Cl measured at IPGP in Paris on gas-source mass spectrometry,
e.g., Bonifacie et al., 2007) and microscopic (in-situ analyses by SIMS in Lausanne; e.g., Zakharov et al., 2023) scales on recent IODP oceanic
drilling samples and some Archean cherts from our collection. Isotopic characterization of parent fluids will be done in pore fluids from
recent oceanic sediments (recovered via IODP) and by analyzing fluid inclusions from ancient cherts. All these approaches will allow us to
better decipher the origin of the macroscopic and microscopic variations of the 8180 of cherts, by specifying what is the impact of the
various lithologies on the diagenesis and the evolution of 337Cl and 5180. After a bibliographic review of IODP sites with various lithologies, a
sample request will be made to IODP. Potential measurements of Cl isotopes with the SwissSIMS are also possible.
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Prerequiste

It will be important to have followed the following courses: Method of isotope analysis, Fluid in the crust, chemical analyse and imaging
technics for major and trace elements
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