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Abstract

The Llanos Basin in Colombia represents one of the most significant hydrocarbon-producing regions in South America, characterized by
complex depositional environments ranging from deltaic to fluvial-estuarine systems. The understanding of reservoir quality in this region has
traditionally focused on primary depositional features and diagenetic processes. However, biological activity's role in modifying reservoir
properties has emerged as a critical factor in understanding production behavior variations. Ichnology, the study of trace fossils, has evolved
from being primarily a tool for paleoenvironmental reconstruction to becoming an essential component in reservoir characterization. Recent
studies have demonstrated that bioturbation can significantly alter porosity and permeability patterns, affecting hydrocarbon production. The
integration of ichnological analysis with well log data presents a novel approach to reservoir characterization, particularly relevant in heavy oil
fields where production optimization is crucial. In the western sector of the Llanos Basin, several wells have exhibited varying production
behaviors that cannot be explained solely by traditional reservoir quality parameters. Core samples from Cretaceous and Tertiary reservoirs
have revealed significant biological activity impacts on rock properties. The primary objective of this work is to generate a methodology to
identify the bioturbated zones in non-cored wells using logs and to quantify their impact on the interpretation of petrophysical properties. This
understanding is crucial for modeling and generating an effective field development strategy. The methodology for this study involved a
comprehensive analysis of core samples collected from six wells, which were thoroughly described to define different lithofacies with
particular emphasis on those impacted by biological activity. Machine learning algorithms were employed to predict these bioturbated zones
using a triple combo logging set. To incorporate the impact of biological activity on petrophysical properties, parametric models were
constructed, allowing for a detailed understanding of how these modifications affect reservoir characteristics and production potential. The
work has resulted in a significantly enhanced understanding of the production behavior exhibited by existing wells within the field. This
improved comprehension has led to better identification and prediction of workover opportunities, as well as the optimal placement of new
wells. These insights have proven valuable for optimizing overall reservoir management strategies, particularly in areas affected by biological
modification of reservoir properties which have resulted in an improvement of predictability in production behavior and, saving completion
costs and OPEX up to 10%.



