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Abstract 
 
The early Cretaceous McMurray Formation is an example of fluvial to estuarine sedimentation. It contains large deposits of bitumen of 
viscosities reaching to more than a million centipoise. The formation is composed of loose grains with negligible cement. The grain size varies 
from very fine to conglomeratic sand. The clay minerals content varies as well, and it forms silty to muddy layers. 
 
The variation of grain size, lack of cement and presence of clay minerals requires revisiting the fundamentals of the Archie equation to estimate 
the water saturation in pores based on the measured resistivity. In this presentation, the Archie equation parameters are investigated and their 
suitability for McMurray oil sands is examined. In addition, a new model is derived based on Archie's equation, and comparison with core data 
is presented. 
 
Other logging industry technologies, like permittivity and nuclear magnetic resonance measurements, are investigated and errors are compared. 
After the new shaly Archie is established, the limits of the Archie equation are investigated. This is done with comparison of core analyses 
available for oil sands. This work has concluded that understanding the physical meaning of each Archie parameter applied on a loose material, 
like oil sands is essential to understanding the limits of log derived resources calculations. In addition, the log derived estimations are compared 
with core derived values to understand the best economical solution. 
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