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Abstract 

 

Geophysicists traditionally perform interpretations to understand reservoir characteristics ?, which encompass not only the physical properties 

of rocks but also the intricate fluids phases contained within them. This multifaceted understanding is crucial for creating accurate 

representations of the subsurface, which can significantly impact resource exploration and extraction strategies. Acoustic petrophysical logs 

play a vital role in this process, as they are utilized to integrate seismic data, providing a more comprehensive view of the geological 

formations. However, the effective use of this data hinges on the ability to classify it into distinct clusters or rock types. This classification is 

not merely a procedural step; it is essential for defining and applying robust geological models that can predict reservoir behavior under various 

conditions. The importance of conducting this classification at the well level, for then, perform quantitative interpretation analysis to obtain a 

3D classification cannot be overstated. Relying solely on computations derived from seismic data can lead to oversimplifications or 

inaccuracies, potentially compromising the integrity of the interpretations. Classification data, obtained from well logs and core samples, 

provides a ground truth that enhances the reliability of the characterization process. In this paper, we present a compelling case study where 

rock types are identified using self-organizing maps, a sophisticated machine learning technique that allows for the effective clustering of 

complex datasets. We employ conventional well logs, including gamma ray, neutron, density, compressional slowness, and shear slowness, 

which are instrumental in capturing the diverse physical properties of the subsurface. Once these rock types are meticulously defined, they are 

then used to defined reservoir properties relationship, derived (inverted) from Seismic data, a process that is pivotal for building detailed 

attribute models for each identified rock type. This integration not only enriches the dataset but also facilitates a more nuanced interpretation of 

the subsurface characteristics. By employing advanced visualization techniques, geophysicists can better understand the spatial distribution of 

different rock types and their associated properties, leading to more informed decision-making in resource management. Ultimately, this 

approach culminates in a more accurate geophysical quantitative interpretation, significantly enhancing our understanding of subsurface 

characteristics. The implications of this research extend beyond academic interest; they have practical applications in optimizing hydrocarbon 

recovery, assessing reservoir performance, and minimizing environmental impacts. By bridging the gap between theoretical models and real-

world data, we contribute to the ongoing evolution and synergies between petrophysical and geophysical characterization methodologies, 

ensuring that they remain robust and relevant in an ever-changing energy landscape. 


