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Presentation 1: ABSTRACT 

The complex lithology of the Upper Devonian Duvernay formation requires a complete set of geophysical logs, 

including advanced wireline logs in order to solve for key mineral and fluid volumes through a conventional 

petrophysical analysis. However, advanced wireline datasets are not always available, especially in a number 

of wells that were logged when these technologies were not in the market, which forces the geoscientist to 

either discard these wells or to end up with the development of over-simplified models. 

A case study is presented to show how by applying a multimineral petrophysical analysis (which determines 

the mineral composition of the formation by iterating the wireline tool responses with the geology and the 

matrix parameters), and a basic quad-combo wireline dataset, one can overcome the challenge of lack of 

advanced logging technology. The mineral model obtained as a result showed very good match with laboratory 

data and advanced wireline logs in wells where these were available. 

This approach allowed to model the complex lithology of the formation without the need of advanced wireline 

datasets, and to determine how the mineral composition affects the geomechanical properties that are critical 

for selecting the landing zones of the horizontal wells and for hydraulic fracture stimulation design in ultra-low 

permeability formations like the Duvernay Shale. 
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Presentation 2: ABSTRACT 
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An increase of formation pressure (Pp) related to hydraulic fracturing may cause a decrease in effective stresses 

and induce a shear slip on optimally oriented faults. A linear N-S zone of induced earthquakes (up to 3.9 Mw) 

was recorded in May-June 2015 during hydraulic fracturing of the Devonian Duvernay Formation in the Fox 

Creek area in the Alberta Basin. The aligned seismic events that hosted the 3.9 Mw event are located at 450-

550 m east of the injection horizontal well and up to 400 m above the Duvernay Formation.  

The analysis of ant-tracking attribute of 3D seismic data revealed a presence of a 1.4-km long linear discontinuity 

that may represent a fault zone aligned with the linear zone of seismicity. The inferred fault extends vertically for 

~680 m from the Precambrian basement to the top of the Ireton Formation. Discrete Fracture Network (DFN) 

was introduced to 3D structural model in the Duvernay interval. Hydraulic fracturing (HF) and formation pressure 

buildup were simulated in the shale reservoir along two horizontal wells closest to the linear zone of induced 

seismicity, respecting field management history data.  The initial Pp in the Duvernay Formation is ~52-59 MPa 

(gradient 16-17 kPa/m). Maximum bottomhole pressure during HF reached 79-80 MPa (~23 kPa/m) during wells 

treatment. The simulation results show that HFs grow parallel to the orientation of present-day maximum 

horizontal stress (N43°E), interacting with DFN. The pressure increases by ~20 MPa propagates along the HFs 

and reaches the fault zone.  

The 3D one-way coupled reservoir geomechanical modeling was conducted to analyze changes in horizontal 

stresses and fault shear instability as a result of Pp increase by 20 MPa in the fault zone. Plastic shear strain in 

fault elements indicates that dextral shear slip occurs at the depth interval of the Duvernay and Lower Ireton 

Formations. It is likely that Pp increase associated with fracturing stimulation was the main cause of the induced 

earthquakes. This study helps to quantify the parameters that control fault reactivation during HF, assisting in 

mitigation of future risks of induced seismicity associated with HF of the Duvernay Formation.  
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