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Summary 
 
The north-eastern part of Alberta contains an estimated 200 
billion cubic meters of bitumen. The Lower Cretaceous 
McMurray Formation forms one of the largest petroleum 
deposits in the world. The focus of this study is the southern 
portion of the Long Lake lease located approximately 40 km 
southeast of the City of Fort McMurray in the Athabasca Oil 

Sands Region. In this case study, identifying the sand-
dominated point-bar deposits and the mud-dominated 
abandoned channel fill deposits were the primary interpretive 
focus.  
 
First, we calculated and analyzed several edge detector 
attributes, such as semblance and volume curvature 
attributes (most negative, most positive and dip curvature) 

in an effort to understand the reservoir and non-reservoir 
depositional elements. 
 
Next, we performed rock physics and neural network 
analysis. Rock physics highlighted Vp/Vs ratio and density 
as good lithology discriminators, identifying the estimation 
of Vp/Vs and density volumes from seismic data as useful 
and important objectives. Neural network analysis was used 

in an effort to refine the interpretation of the reservoir 
properties derived from deterministic inversion.  Neural 
network estimation of reservoir properties has proven 
effective in significantly improving accuracy and vertical 
resolution in the interpretation of the reservoir. Neural 
network analysis is performed on logs and pre- and post-
stack seismic attributes. The results provide detailed 
identification of the sand and shale within the heavy oil 

reservoir of Long Lake South. 
 
Finally, we integrated all available attributes to characterize 
and map the reservoir heterogeneities impacting the SAGD 
operation, i. e. extent of bitumen-saturated sand. 
 

Introduction 
 

The Oil Sands reservoir related to the Long Lake South 
(LLS) Project is contained within the McMurray Formation, 
which is the basal unit of the Lower Cretaceous Mannville 
Group. The McMurray Formation directly overlies the 
Subcretaceous Unconformity, which is developed on 
Paleozoic carbonates of the Beaver Hill Lake Group, and 
overlain by the Clearwater and Grandrapids Formations of 
the Mannville Group.  
 

The study area (Figure 1) is located along the axis of the 
McMurray Valley system, which was localized by the 

dissolution of underlying Devonian evaporates, creating the 
preferred depositional fairway for the Lower Cretaceous 
McMurray sediments. The most significant bitumen 
reservoirs within the McMurray Formation are found within 
the multiple channels that represent lowstand system tracts, 
incised into the regional, prograding parasequence sets that 
represent highstand system tracts. During sea level rise, these 
incised channel systems were filled with a transgressive 

estuarine complex, consisting of sandy to muddy estuarine 
point bars. In the Long Lake area, the McMurray Formation 
is dominantly composed of these multiple, sand rich, fluvial 
and estuarine channels, which are incised into each other and 
stacked along a preferred path of deposition. This preferred 
path is aligned north-northwest to south-southeast in the 
Long Lake area (Long Lake Project, 2006). Depending on 
their size and configuration, non-reservoir shale bodies can 

impede steam chamber growth and fluid drainage within a 
SAGD production process.   
 

 
 
Figure 1: Map showing the Long Lake South area, Alberta, 
Canada 
 
Volume curvature attributes complement and improve the 
ability of semblance to reveal geologically meaningful 
features. These attributes can reveal stratigraphic features 
(i.e. channels) with significant impact on reservoir evaluation 

but are based on morphology, not on rock physics. 
 
Petrophysical analysis has determined that Vp/Vs and 
density are key discriminators between sand and shale.  
Therefore we used neural network analysis to estimate a 
Vp/Vs and density volume. Inversion is a necessary step in 
imaging and interpreting the reservoir and there is a 
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