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Abstract

Source rocks are primarily composed of mudstone and limestone, making them a principal source of unconventional resources. However, the
high Total Organic Content (TOC) in the reservoir poses significant challenges for logging operations, resulting in unreliable acquired data.
The relatively low porosity of the formation further complicates the assessment of reservoir quality and hydrocarbon saturation. Moreover, the
absence of critical parameters such as formation water resistivity (Rw), wettability distribution, and accurate petrophysical constants (e.qg.,
Archie's 'n" and 'm' values) renders the estimation of hydrocarbons exceedingly difficult. Procedures: To address the logging challenges faced
due to high TOC, the Nuclear Magnetic Resonance (NMR) logging method can be utilized, in which NMR logs can be calibrated to the
properties of this formation. Unlike conventional logs, NMR porosity measurements are independent of matrix minerals, making them ideal for
logging formations with high organic content and complex mineralogy similar to the formation considered in this study. NMR logging can be
further utilized to provide insight into differentiating fluid types—such as clay-bound water, capillary-bound water, movable water, gas, light
oil, and viscous oils—through variations in relaxation times and fluid diffusivity. NMR can enhance reservoir characterization by offering data
on pore size distribution, permeability, hydrocarbon properties, and the presence of vugs and fractures. Results: The NMR logging results
showed significant improvements in estimating water saturation (Sw), total porosity, and pore size distribution, providing reliable data
compared to the initial logging data. Through the NMR logging methodology, the critical parameters were estimated accurately and used to
estimate the initial hydrocarbon in the formation, thereby minimizing the uncertainty in reservoir property predictions. Conclusion: This study
considers an alternative way to effectively log an unconventional formation with high TOC, since conventional logging methodologies do not
provide reliable data. By utilizing NMR logging methodology to evaluate the high TOC reservoirs, we can gain better and more accurate data,
which could guide exploration efforts and improve well placement, completion, and production strategies.



