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Summary 

There are several types of information that can be extracted from seismic and integrated into geomodels. 
This talk will cover the following two topics around the use of seismic for reservoir characterization in oil 
sands: 

Facies Trend Modeling for 3D geomodels 

3D seismic derived attributes are integrated in geomodels to provide information on the large scale facies 
& petrophysical properties variations and are commonly incorporated into geostatistical workflows as 
trends (e.g., by facies trends providing probabilities of sand, clasts, IHS, muds, etc.). While there are 
several options to consider when it comes to integrating trend models into geostatistical workflow, 
building a reasonable trend model utilizing 3D seismic derived attributes still presents a challenge.  

In this talk, we present a novel approach for building 3D facies trend models from a seismic acoustic 
impedance volume based on the local analysis of impedance geobodies. The geobodies (or geo-objects) 
are defined as connected regions that meet local impedance cut-offs. The idea is to mimic geophysical 
interpretation of geological features by extracting the objects from the 3D seismic volume that have 
impedance contrast and assign facies probabilities for each location within an area of interest by 
analyzing local facies well data that penetrates the geo-objects. The workflow is presented in detail and 
illustrated using analysis of data from the Christina Lake in-situ project located within the Athabasca Oil 
Sands. 

Compaction mapping and its use in probabilistic 2D mapping 

Before detailed reservoir models can be constructed for reservoir simulation and performance prediction 
in the oil sand reservoirs, the potential resources need to be delineated and screened for the regions that 
are viable for the steam-assisted gravity drainage (SAGD) recovery mechanism (Butler, 1991). 
Delineation and screening can be effectively achieved using 2D mapping. 2D mapping is a reliable and 
robust technique that allows integration of multiple secondary data (geological and geophysics surfaces) 
to generate realistic summaries of reservoir quality at each location (e.g., thickness of good quality 
reservoir, presence of top/bottom water, structure of the base reservoir, etc.) in the area of interest with 
an associated measure of uncertainty. All of this is achieved with a straightforward implementation, 
requiring significantly less time and fewer resources than 3D modeling.  

In this talk, we present Cenovus’s method for the seismic-derived compaction map calculation. We show 
that compaction maps are very useful for prediction of SAGD pay and by optimizing compaction 
parameters, a secondary variable surface that is maximally correlated to SAGD pay thickness at the 
wells can be produced. Success of the proposal is proved in testing of accuracy, precision and fairness 
of the local uncertainty distributions for 100 new stratigraphic wells drilled in Christina Lake and Kirby 
East leases of Cenovus Energy Inc.  

 


