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ABSTRACT 

Over the last 30 years or so, Basin Modeling has become an established technology used routinely in Oil and Gas 

Exploration to help derisk plays and prospects. Risk elements that can be addressed by basin modeling include the 

presence of a mature and prolific kitchen, favorable migration and timing for charge access, temperature and pressure 

history for reservoir properties, overpressure and stress magnitude for seal integrity, and finally charge volume and 

fluid properties for prospect volumetrics and economics. 

Input data are many: structure maps and faults, lithofacies and properties, source rock and reservoir extension and 

properties, the underlying lithosphere, ages, unconformities etc. and therefore uncertainties are equally large. Source 

rock and fluid data are used to constrain model outcomes where data QC is critical to credible modeling outcomes. 

Tools to quantify this uncertainty and to determine the most impactful inputs and processes have been developed and 

AI supported methods are being developed to vastly improve data preparation and QC but also to improve model and 

workflow performance. 

Models need to be tested against observations and calibration reduces non-uniqueness and uncertainty. Global 

calibration (minimize total misfit over large area) is performed to constrain basin-wide interpretations and concepts 

which allows for predictions far away from data. Basin-wide calibration might not fit all local data perfectly and may 

require local adjustments including more detailed interpretations (e.g. stratigraphy) but are only valid in the vicinity of 

observations. 

Basin-wide properties and processes are not known. These uncertainties translate in ranges of input parameters and 

assumptions of major processes. They are tested with multiple realizations or scenarios and constrained with calibration 

data. Remaining uncertainties can be quantified and expressed in probabilistic maps and histories. However, they only 

represent the model space uncertainty and not the real uncertainty which may be larger as we may not have identified 

all geological processes at work, potentially leading to too narrow outcomes or being “too precise”, despite the model 

sophistication 

When evaluating a prospect, this obviously can lead to “killing” it when charge volume is insufficient due to lack of 

access or lack of kitchen. This is particularly critical in cases with economic constraints or where prospects have already 

been identified, and charge modeling is used to justify the prospect. In general, it is easier to demonstrate absence or 

insufficient charge (e.g. missing DHIs or other seismic fluid features, ambiguous slicks or seeps, lean  



source formations etc) than to prove the presence of sufficient charge. However, charge volume is highly uncertain for 

the reasons given above and therefore we should estimate outcome distributions as wide as possible while focusing in 

our analysis on the elements that indicate a successful petroleum system (e.g. regional source rock analysis and 

correlation, fluid inclusions and biomarkers, thermal regime, source /reservoir geometry etc). 

In TotalEnergies, basin modeling is firmly embedded in the exploration workflow which will be discussed with 

examples where source rock quality and fluid phase were critical parameters of the prospect evaluation. 




