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ABSTRACT 
 
Structural trap interpretation and modeling and calibrating the resistance to flow of the top seal and across 
faults are essential for a complete trap analysis.  Interpreting the controls of the trap geometry and sealing 
capacity of the top seal are important first steps.  Fault controlled traps require an additional analysis 
incorporating algorithms such as shale gouge ratio and clay smear factor to model the distribution of clay 
content across the faults from the stratigraphy determined from well logs in the undeformed section cut by 
the faults. These clay contents are correlated to threshold pressure and permeability to determine the 
sealing capacity and to estimate the flow rates across the faults, respectively. An uncertainty analysis is 
often ignored but should be considered to estimate an expected range in the results from the analyses.  The 
uncertainty in the stratigraphic properties such as clay content is difficult to model efficiently in 3D models 
but applying a 1D analysis of fault seal behavior using triangle diagrams provides a “quick-look” solution to 
cross-fault flow resistance.  These models can also include the uncertainty in the algorithms for predicting 
the sealing capacity.   In the analysis, a simple grid and statistical facies model generates a range of 
stratigraphic cases between two wells that are then available as new stratigraphy inputs for fault analysis.   
The uncertainty in estimating capillary threshold pressures across the fault, for a given clay content 
distribution, can also be included from a range in the hydrocarbon density where the clay contents are 
exported from 3D models.  This presentation discusses the standard fault seal workflows but focusses on 
methods to incorporate uncertainty in predicting trap column heights.    
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Russell Davies is a global structural geology advisor within Schlumberger who joined the 
company following the acquisition of Rock Deformation Research in 2014 where he spent 
15 years working as a consultant on structural geology challenges in exploration and 
production for the industry.  He is responsible for technical consulting on a range of trap 
and seal problems and coordinating the technical service work on projects for industry 
clients.  Russell has a PhD in structural geology from Texas A&M University and has 
worked in the oil and gas industry for over 30 years for Shell and Arco, and Rock 
Deformation Research.  

  


