Addressing Exploration Risks in the Caribbean: Reconstructing Basin Subsidence and Fill with Deformable Plate
Models

C. F. Schiefelbein?, K. Casey?, R. Whittaker!, M. Sanchez?, J. Arminio!, K. Casey?, J. Arminio?, M. Sanchez®

U3 Explore, Sugar Land, Texas, UNITED STATES

2Actus Veritas Geoscience, Sugar Land, Texas, UNITED STATES

3Actus Veritas Geoscience, Tomball, Texas, UNITED STATES
4Geochemical Solutions International, Houston, Texas, UNITED STATES

Abstract

The evolution of the Caribbean and the Gulf of Mexico was the subject of extensive studies and models of the 1990s, with the beginning of
massive exploration efforts in the deep water of the basins. The models were developed using rigid plates with limited well and seismic data
incorporated as control points. The datasets grew over thirty years of academic and industry studies and exploration programs in the petroleum
basins. In 2024, our project started from an aggregation and QC of historical and new data in the Caribbean, where a complex series of
Mesozoic and Tertiary basins contain some of the world’s most productive petroleum systems, many of which have yet to realize their full
potential. The first phase of the project identifies the gaps in the understanding of Caribbean geology and integrates information available from
exploration and project development in the focus area of the study. We have reviewed the most recent rigid plate models and identified gaps in
their ability to adequately depict Caribbean tectonics' complexity. We have identified controls and key time periods in the evolution of the
Caribbean basins, starting from Triassic and Jurassic rifting and the deposition of documented source rocks and reservoirs of Jurassic and Early
Cretaceous age. Our efforts now focus on rebuilding basin histories, integrating a proprietary deformable plate model, and incorporating
insights from drilled wells that identify the local petroleum habitats. This is a new methodology that integrates the technologies and models
developed by the oil and gas industry and academia to assess hydrocarbon prospectivity in frontier and mature basins, linking Play-based
Petroleum System Analysis, Deformable Plate Modeling, and Basin Evolution into a comprehensive framework for explorers and hydrocarbon
resource developers. This comprehensive geodynamic framework for reconstructing petroleum systems through time allows for refined source
rock deposition and maturation predictions, migration pathways identification, conditions for reservoir development, and trap formation. This
dynamic approach enhances global petroleum system assessments, enabling energy companies to evaluate play continuity across tectonically
complex regions.



