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Interpretation of complex structures using seismic and well data is often challenging because data are incomplete or ambiguous.  However, an understanding of earth processes can constrain our interpretations.  Specifically, we have a good quantitative  understanding of how fold shapes and areas are related to fault geometries and displacements.  Consequently we can combine forward modeling, structural restoration and related techniques such as area-depth analysis to constrain (1) fault shapes and displacements, (2) correlations across faults,  (3) structural and stratigraphic history, and (4) strain within structures.
We illustrate this approach using software that works in a flexible, highly interactive fashion, with all structural computations and analyses being displayed instantaneously as the earth scientist modifies their interpretation.  Valuable structural analyses can be performed by the specialist and non-specialist alike, at the “speed of thought” rather than at the speed of a typical technical project.
We will discuss the technical underpinnings of the software and illustrate its use in real-time with worldwide and California case studies,  most of which combine structural development and sedimentary deposition.   We also analyze a deepwater growth structure in detail to show how integration of multiple-fault trishear modeling, restoration,  and area-depth analysis can contrain fault shapes to depth, fault displacement histories,  and internal strain at the reservoir scale.   This example  illustrates how the flexible combination of structural techniques  yields more useful results than single techniques such as balanced section construction.
We note that many 3D interpretations in complex structural regimes are begun and even completed without understanding the regional structural kinematics.  Misinterpretations of fault shape and cross-fault correlation often propagate,  becoming expensive to correct or even leading to errors that impact exploration and development success.  We advocate that integrated structural analyses of key profiles should be perfomed prior to detailed interpretation of 3D seismic volumes, as well as at intermediate stages during interpretation.    The use of fully  interactive structural analysis software makes this approach both feasible and attractive. 
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