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Abstract

Erg margins constitute hybrid dryland sedimentological systems where aeolian, fluvial and lacustrine processes interact. Understanding how
the spatial and temporal variations identified in these environments are transferred to the geological record is a significant challenge. In the
Neuquén Basin in Argentina, the Hauterivian Avilé Mb of the Agrio Fm is one of the several units within the basin’s fill that, in addition to
being major conventional hydrocarbon reservoir, exemplify such hybrid systems. Consequently, the objective of this study is to examine this
unit, which is known to document these hybrid systems, to characterize its sedimentological record at different scales of fluvio-aeolian-
lacustrine interactions, to analyse the electric response in well logs of the identified sedimentological elements, and to develop a workflow for
reservoir modelling in complex successions related to these hybrid environments. In order to accomplish this work, a high-resolution
sedimentological study was conducted on well cores, resulting in the development of an appropriate facies and facies association scheme. This
scheme considered different surface hierarchies to understand the stratigraphic framework. This procedure was combined with well log analysis
to create an electrofacies scheme, which was then propagated throughout an oilfield in 35 wells. Once propagated, reservoir modelling
methodology was applied. Elements related to the dynamics of aeolian systems were identified, including deposits from aeolian dunes, sand
sheets, and various types of interdunes. Additionally, elements linked to fluvial processes, such as channelized and non-channelized units, were
identified. Also, two elements associated with a playa-lake environment were recognized: one of them composed mainly by sand and the other
by mud. These elements were then correlated with their well logs, and an electric response-based facies scheme was developed. This scheme
demonstrated that some sedimentological elements can be combined based on their genetic signature, and that some can be separated due to
cementation. Once all facies (i.e., electrofacies) were propagated, correlations were made taking in count lateral facies relationships extracted
from the detailed analysis of virtual outcrop models, which are useful for understanding the nature and expression of these hybrid systems. For
example, these models are very valuable in parameterizing the dimensions of the different sedimentological elements. Finally, the modelling
methodology based on objects was applied to obtain various maps of facies distribution and the relative proportions of different
subenvironments that occurred in Avile Mb erg margin that can result in reservoirs of varying quality. Analysing these high-resolution facies
relationships can lead to a better understanding of reservoir quality and the locations of the best properties. Ineffective communication between
aeolian elements can lead to production issues like inadequate sweeping, unpredictable flow rates, and early water cuts. Thin but highly



permeable aeolian elements can also affect flow rates during well testing. Therefore, the identification of aeolian facies in these types of
systems with fluvial and lacustrine facies present too becomes indispensable for optimal reservoir management. Specially, this could be critical
both for the advanced development of mature reservoirs and for gas and CO2 storage.



