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Introduction
• Overview of Duvernay Geology

• Regional Framework
• Modern Analogue
• Core work
• Theoretical Rock properties

• Current development practices
• Horizontal drilling, microseismic results

• Seismic inversion analysis
• Simultaneous inversion
• Derivation of rock properties

• Uses and applications
• Implications of reservoir characteristics
• Future work
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Duvernay Formation mature oil window
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Duvernay Formation Depositional 
Environment



Great Barrier Reef, modern analogue to the Leduc / Duvernay
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Duvernay /Leduc  modern analogue
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Kaybob area, core analysis of rock properties.
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Theoretical calculation of rock properties
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Duvernay Horizontal plan, Kaybob/Bigstone
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Alberta Example, Montney shale , Microseismic recorded 
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Variations in microseismic activity in the Montney Shale
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Study area, East – Central Alberta
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Large scale synthetic tie, highlighting the zone of interest
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Prestack modeling and inversion
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Reflection PP calculation
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P, S, and density inversion workflow
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Stack data
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Prestack Inversion, PP reflectivity
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Youngs Modulus and Poisson Ratio Calculation from inversion
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Young’s Modulus derived from inversion
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Poisson’s Ratio derived from prestack inversion
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Cross Plot of Poisson Ratio Vs Young’s Modulus, Duvernay interval
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Cross Plot, Poisson Ratio Vs. Young’s Modulus, Cambrian  
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Derived and theorecical rock properties, Duvernay Formation
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Blue areas are high brittleness, Red areas are low brittleness
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Estimated response to fracture stimulation based on brittleness
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Geologicaly defined prediction for induced  fractures
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Conclusions
• Reservoir attributes can readily be extracted from prestack data
• Wells can be better positioned based on rock parameters
• Reservoir characterization may be able to explain the variable fracture 

patters and productivity of horizontal wells
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Future work
• A 3-D data set has become available in Bigstone,  with well control 

and ongoing microseismic monitoring
• This data set will be analyzed using the same methodology outlined in 

this presentation, with the incorporation of microseismic data.
• I expect to have results late 2017, or early 2018.
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Software
• TECHNICAL SOFTWARE USED 
• Geoview (HRS), pre and poststack inversion
• Geoscout, Well grid and culture data base, LAS files, production and 

perforation information
• Seisware, Conventional seismic interpretation
• Vista, prestack data preparation.
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