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Abstract: Porosity prediction from logging data is a common practice of quantitative evaluation of hydrocarbon
reservoirs. The accuracy of reservoir porosity calculation directly affects the reliability of subsequent reservoir
evaluation. For evaluating reservoirs with complex mineral components, the main challenge is how to quickly and
accurately predict the porosity with logging data. One such example is the tuffaceous sandstone reservoir developed in L
Formation of A Sag. Its complex and changeable sandy composition and late diagenesis result in logging responses
varying significantly from one layer to another, making the applicability of the single-porosity model built based core-
calibrated logging data and multivariate statistical method to porosity calculation of these layers rather questionable. To
tackle the issue, this study proposes a porosity prediction method based on variable matrix parameters by using a volume
physical model and through principal component analysis. Porosity prediction by using the method with actual logging
data fits well with core analysis results and the workflow for separate-layer porosity interpretation is simplified. The
method may serve as a certain reference for the prediction of porosity of rocks with complex components.
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Fig. 1  Crossplots of porosity values from core analysis vs. different logging data, L Formation, A Sag
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