
SAGA - Ontology-Driven Parametric Analysis of Deep-Marine Sedimentary Deposits  

 
T. A. Oliveira2, M. Abel1, J. L. Carbonera1, C. M. Freitas1, M. M. Oliveira1, L. F. Garcia1, D. G. Balreira1, T. C. Empinotti2 

 
1Informatics Institute, UFRGS, Porto Alegre, RS, BRAZIL 
2Petrobras, Rio de Janeiro, BRAZIL 

 

Abstract 

 

Petroleum subsurface exploration and reservoir characterization take advantage of the large amount of scientific data available from 

depositional systems, produced either by outcrop and modern system studies developed in the Academy or by seismic and well data from 

subsurface reservoirs produced in the Industry. These legacy data allow us to extract trends from a large amount of data and make comparisons 

that lead to a better understanding of the problem under analysis. Analogous geological scenarios, in particular, can provide useful insights for 

new site interpretation, reducing the cost of producing new data. However, the wide variety of data collection methods, the observation 

approaches, the chosen classification systems, and distinct terminology hinder the comparative analysis. The ability to synthesize data from 

several case studies and filter the outputs of multiple parameters that describe the scenario and control variables is usually a more difficult 

challenge than the data analysis itself. We can reward the effort if the resulting conceptual model is agnostic to the problem and supports 

investigative analysis under distinct views for different problems. Formal ontology offers an independent, objective view of the data domain. It 

helps define the parameters for analysis that reflect the geological properties instead of the type of study or school of thought. SAGA is an 

ontology-based software platform for subsurface reservoir exploration and characterization that allows the collection of published data, study 

reports, and legacy databases about sand deposits in deep water depositional systems – the turbidite deposits. We have converted the previously 

published turbidite data to instantiate an ontology-based conceptual model that structures the geometric and lithological properties of the 

deposits and their architectural arrangements. The description application allows associating the geological geometric bodies in interpreted 

sections (from seismic or outcrops) to the ontological entities that provide a unique semantic of the deposit and its properties, such as geometry, 

contact, spatial disposition, and lithological and sedimentary characteristics. The geologist has an interface for consultation, scale operations, 

and statistical calculation for any combination of the geological parameters. In the current stage, new descriptions are being added to the 

database in order to support data mining and machine learning methods for extracting analog deposits. In addition, we are extending the 

ontology domain to cover lacustrine and paralic sedimentary deposit descriptions for the pre-salt studies. Acknowledgment: This project is 

being developed as a technological cooperation between PETROBRAS-CENPES and UFRGS. References: Cicconeto, F.; Vieira, L. V.; Abel, 

M.; Alvarenga, R. d. S. et al. A Spatial Relation Ontology for Deep-Water Depositional System Description in Geology. In: ONTOBRAS 2020 

-XIII Seminar on Ontology Research in Brazil 2020, VItória. 2728. CEURS-WS, November 23-26, 2020. p. 35-47. Disponível em: 
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