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Abstract 

Determination of water saturation in gas shale reservoirs is a very challenging issue due to the incomplete 

understanding of the non-Archie components. Kerogen and clay content are the two main factors controlling 

the conductivity of gas shales and resistivity log responses. The presence of clays as conductive materials 

causes excessive conductivity for the rock that result in an overestimation of water saturation calculation. On 

the other hand, the presence of solid kerogen has an opposite effect to clays and causes reduction of rock 

conductivity and thus underestimation of water saturation.  

In this research, attempts have been made to develop an effective equation for water saturation determination 

in gas shale reservoirs based on compensation of kerogen and shale conductivities. The new equation is able 

to handle both high and low conductivity components. The proposed approach makes one step ahead towards 

reducing uncertainty in the petrophysical evaluation of gas shale reservoirs. Being independent of formation 

water resistivity and Archie parameters are of the important and effective aspects of the introduced equation 

in water saturation calculation of gas shale reservoirs.  

Finally, the kerogen-clay compensation equation has successfully been applied to the determination of water 

saturation in the Goldwyer shale formation, Canning basin, Western Australia.  
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Nomenclature 

oC  Conductivity of a rock fully saturated with formation water ( 1wS ) 

tC  True formation conductivity when 1wS  

wC  Conductivity of formation water  
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