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ABSTRACT 

Since its introduction nearly a century ago, well logging has remained indispensable for subsurface evaluation, offering 

continuous measurements of rock properties and providing the first line of evidence for identifying productive intervals. 

Carbonate successions, however, pose particular challenges for log-based interpretation because of their intrinsic 

heterogeneity. Variability in texture, fabric, and pore systems reflects not only the original depositional framework but 

also complex diagenetic transformations and the overprint of structural deformation. 

This study investigates how different classes of carbonate reservoirs express themselves in well logs and how those 

signatures can be better understood in the context of play-scale architecture. We focus on three dominant reservoir 

styles: laterally extensive shelf sheets, discrete buildups, and progradational shelf-margin clinoforms. Within each style, 

the role of depositional setting, stratigraphic geometry, and early versus burial diagenesis is evaluated for its control on 

petrophysical properties and log response. 

Examples drawn from Paleozoic and Mesozoic reservoirs in both the Middle East and North America highlight 

characteristic log motifs and recurring patterns that aid in differentiating among play types. The comparative analysis 

demonstrates that depositional processes and diagenetic pathways leave consistent signatures across diverse basins, 

allowing analog-based approaches to strengthen interpretation. 

The results emphasize the necessity of integrating well logs with seismic imaging, core calibration, and structural 

context. Such multidisciplinary analysis improves correlation across stratigraphic and structural domains, refines 

predictions of reservoir quality, and advances exploration and development strategies in complex carbonate systems. 




