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Abstract: Different countries or organizations publish different versions or language editions of geologic time
scales. Problems of ambiguity, such as synonymy or near-synonym and polysemy or other kinds of semantic
heterogeneity arise in those geochronological concept systems, along with the lack of semantic linkage among
different concepts and data, have hindered people from understanding and using those concepts accurately. Also,
this caused insufficient results of integration and retrieval of geo-data for users’ requirements. The ontology of
geologic time proved to be an effective solution to these problems. However, current studies focus on
international geologic time scales, and their content and formalizations are not fully applicable in China. In this
paper, we present a new Geologic Time Scale Ontology which mainly focuses on Chinese geochronological and
stratigraphic concept systems. It describes the formalizations of attributes, especially the temporal features and
relations of those concepts. It adopts a modular method to build this ontology. In addition, we propose a design
of a pilot system to study the utility of this ontology as the basis of a geoscience knowledge graph in knowledge
retrieval. Furthermore, we implemented an approach of semantic geo-data retrieval in the pilot system which
uses a hybrid strategy of fulltext and ontology-based search. Applications of knowledge graph and geo- data
retrieval based on the abilities such as temporal reasoning of Geologic Time Scale Ontology, proved that the
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proposed researches are effective in resolving semantic heterogeneity issues in geoscience knowledge and data.
They can not only facilitate discovery of geoscience knowledge but also achieve the function of semantic data
retrieval more intelligently, comprehensively and accurately for the discovery of specified and relevant data.
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Tab.1 Some representative ontologies of geologic time scale
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