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Abstract 

 

Borehole image (BHI) logs are an essential dataset for characterizing carbonate reservoirs in the subsurface. They measure petrophysical rock 

properties to create high-resolution images of the borehole wall, helping interpret structural, diagenetic, and sedimentary features, especially 

when core samples are unavailable. Despite some inherent uncertainties, BHI logs can be calibrated with core data to enhance interpretation 

accuracy. These calibrated logs, integrated with dynamic data like well tests and drilling losses, provide insights into the permeability structure 

of carbonate reservoirs. In the pre-salt Cretaceous Bacalhau field in the Santos Basin, BHI logs are routinely acquired for all wells. This study 

validated BHI interpretations against core samples, rotary sidewall cores, thin sections, and wireline logs to identify reproducible log signatures 

for facies, structural, and dissolution features. Using core and wireline log calibration (PEF, GR, PHIT), a BHI log facies scheme was 

developed to assign rock types and reservoir quality in intervals without core control. This scheme helps define stratigraphic stacking patterns, 

refine regional correlations, and serve as inputs for reservoir models. Using core and wireline log (PEF, GR, PHIT) calibration, we developed a 

BHI log facies scheme to assign rock types and reservoir quality in intervals where there is no available core control. The facies scheme allows 

us to define stratigraphic stacking patterns to refine regional correlations and as inputs for reservoir models. This detailed evaluation of 

stacking patterns, cycle thickness, facies partitioning, and dominant rock types has highlighted differences in accommodation patterns between 

the Eastern and Western ridges at Bacalhau. These differences are attributed to varying relative lake levels or differences in deposition timing 

on adjacent structural highs, impacting reservoir quality, continuity, and recoverable reserves. Facies interpretations are complemented by non-

matrix interpretations of BHI logs, identifying natural fractures and open dissolution features like touching vugs, voids, and caves. Detailed 

calibration with core data helps filter out artifacts and stress-related features. The integration of static interpretations for facies and excess 

permeability with dynamic data enables the development of predictive concepts and sound reservoir property ranges. Drilling losses indicate 

open features with excess permeability, mainly due to natural fractures and meter-scale caves, resulting in a heterogeneous reservoir 

architecture where these features dominate flow and well performance. The comprehensive dataset from BHI logs aids in identifying reservoir 

properties, constructing stratigraphic frameworks, calculating in-place volumes, extrapolating connectivity and dynamic performance, and 

informing wellbore failure and design. 


