A Step-change in Interpretation Accuracy and Efficiency: AFE and Domain Transform

Geoffrey A. Dorn
CEO/CTO TerraSpark Geosciences LLC

Over the last 30 years, the use of 3D seismic data for both exploration and production has become pervasive in the industry. The number, size and scope of 3D seismic volumes, the number of seismic attributes to be considered, and, in some cases and the complexity of play concepts have all increased. The one thing that has not increased is the length of time the interpreter has to complete an interpretation. 

Two new technologies that greatly enhance both the accuracy and speed of structural interpretation are Advanced AFE (Automated Fault Extraction) imaging and extraction of 3D faults surfaces, and Domain Transform, a tool for Q/C of structural interpretation, rapid structural interpretation infill, and imaging and interpretation of depositional systems and stratigraphy. 

Fault interpretation is required step in most seismic interpretations. Unlike horizons, which are imaged by reflections in the seismic volume, faults are typically imaged as discontinuities in the data. For many years faults were interpreted by visual recognition of discontinuities in the seismic data, which were then manually interpreted as fault cuts on seismic sections. Advanced AFE creates an attribute volume which images faults with sufficient accuracy, precision, and continuity to enable automatic extraction or autotracking of faults, much like horizons have been autotracked for years in 3D seismic volumes. 

The presence of complex structure on seismic data often makes it difficult to recognize and interpret depositional systems in the volume. A number of techniques, under the broad topic of chronostratigraphy, have been developed in recent years to address this problem and enable more complete imaging and interpretation of seismic geomorphology and stratigraphy. A “Domain Transform” (DT) is an interpretation-guided process designed to remove some or all structural deformation from a seismic volume. It improves the imaging of paleo-depositional systems by creating a volume that consists of approximations of paleo-depositional surfaces. Such volumes are ideal for imaging, analysis, and interpretation of seismic geomorphology and stratigraphy. 
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