
Reconstruction of diagenetic history and paleo-fluids circulation in sedimentary basins to support reservoir characterization

Diagenesis encompasses post-depositional processes such as cementation, recrystallization, dolomitization, fracture healing, that alter sedimentary rocks (including reservoir and seal rocks) throughout their history, from deposition to burial and uplift, via fluid-rock interactions. These processes significantly change mineralogy, crystal size, porosity, permeability, and geochemistry of the original deposits. Understanding the temperature, pressure, timing, and fluid composition driving diagenesis is essential for building predictive models of these modifications. Accurate models improve confidence in basin and reservoir simulations, whether for hydrocarbon, geothermal or natural hydrogen exploration. This has an impact on prediction basin evolution, fluid generation and migration, as well as reservoir heterogeneity. 
This PhD project focuses on the study of selected sedimentary basins to characterize the diagenetic evolution of a carbonate succession and the paleo-fluid circulations within a well framed thermo-chronometric history. Sedimentary and diagenetic carbonates of the selected case studies will be characterized by analysing core samples through the integration of conventional techniques (petrography, O and C stable isotopes, trace elements and fluid inclusions) with more advanced techniques (47 clumped isotope thermometer and U-Pb LA-ICPMS geochronometer).
