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Abstract

In data-poor settings, analogs can bring context and insight to help inform interpretations, understand risk, and generate play concepts.
However, the process of selecting an analog is often highly subjective and prone to bias. In the absence of a systematic approach, we are
naturally inclined to select analogs and concepts that are most familiar to us, potentially missing out on more fruitful options. This study
presents a novel approach that integrates a range of parameters, drawn from a global subsurface knowledge base, to identify and rank
potentially analogous basins. The work aims to minimize selection bias while expanding the potential for new geological insights. Our
approach concentrates on continental margin basins and subdivides the sedimentary packages within them to achieve a level of analogue
resolution that is appropriate to the play, rather than just the basin. This subdivision is achieved through a globally calibrated sequence
stratigraphic model, such that a set of second-order depositional packages are defined across the world’s continental margins. Relevant
geological parameters which define depositional context are extracted from the underlying knowledge base and associated with each package.
These include: i) basin type, ii) basin longevity, iii) depositional environment, iv) shelf width, v) sediment accumulation rate, vi) sediment flux,
vii) climate zone, and viii) eustatic amplitude. Collectively, these parameters provide each depositional package with a characteristic
“fingerprint’ which can be compared via a statistical similarity/distance measure. As a case study, we investigate a Late Cretaceous package in
the Orange Basin, Namibia. Our approach compares and ranks the thousands of packages based on their similarity to the target package.
Several potential analogs in expected basins are identified (e.g. South Atlantic conjugate and neighboring basins) but also packages in some
unexpected basins, such as the Krishna-Godavari Basin. Geological validation confirms, at least superficially, the similarity of the high-ranking
packages in terms of depositional systems, structural style, and common play elements, e.g. reservoir type. Finally, we demonstrate how users
can retrieve useful information associated with the analogous packages, such as play concepts, wells, fields etc, from the underlying knowledge
base. These insights help a user understand the analogs at a deeper level helping them generate new concepts, assess options which may have
been overlooked, and better understand risks associated with their ideas. The approach outlined here attempts to reduce bias in analog selection
by prioritizing geological understanding over superficial similarities or preconceived notions. It enhances geological understanding in data-
poor settings, improving risk assessment and concept generation. It also provides a new way to sort and prioritize large datasets.



