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Abstract

This study explores the potential of integrating forward stratigraphic modeling with advanced tools for diagenetic analysis to investigate early
diagenetic processes in mixed siliciclastic-carbonate systems. Using the Oligo-Miocene deposits of Carry-le-Rouet, SE France, as a case study,
we revisit a previously developed stratigraphic model and expand its capabilities by applying advanced tracer and diagenetic reactivity
methodologies. These developments allow us to simulate a potential of early diagenetic reactions without incorporating the complexities of
reactive transport or chemical kinetics, offering a simplified yet insightful framework for understanding diagenetic facies. The case study
focuses on a complex sedimentary system characterized by bioclastic, bioconstructed, and siliciclastic deposits shaped by episodic exposure
and meteoric diagenesis. Initial stratigraphic simulations provided a robust basis for testing the effects of competition between carbonate
production and siliciclastic supply, as well as the role of subsidence in shaping the depositional architecture. By introducing tracers and
reactivity parameters, we enhanced the model's ability to delineate potential diagenetic environments, such as marine and meteoric domains,
and to predict associated mineralogical transformations. The results highlight key diagenetic trends, including the formation of distinct salinity
domains linked to diagenetic facies and mineral precipitation patterns. A comparative analysis with previous studies employing reactive
transport modeling reveals qualitative alignment in observed trends, particularly in capturing broad diagenetic environments. However, the
simplified approach employed here avoids computational challenges and parametric uncertainties inherent in reactive transport models, while
still providing valuable insights. This work underscores the potential of integrating forward stratigraphic modeling with diagenetic reactivity
tools to generate predictive diagenetic risk maps at basin scale. By focusing on key parameters controlling early diagenetic reactions, this
approach offers a practical alternative to reactive transport modeling, particularly for applications requiring rapid evaluation of diagenetic
trends in complex sedimentary systems. The findings contribute to advancing predictive capabilities in sedimentary basin analysis and provide
a foundation for further refinement of diagenetic modeling techniques.



