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Research procedure of astrostratigraphy and case study of Dongying Sag,
Bohai Bay Basin
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(1. School of Geoscience and Technology, Southwest Petroleum University, Chengdu, Sichuan 610500, China; 2. Chengdu Geological
Survey Center, China Geological Survey, Chengdu, Sichuan 610081, China)

Abstract: Astrostratigraphy is to study the sedimentary sequence formed by the periodic changes of the Earth’s orbit
based on the Milankovitch cycle theory. It has been developing rapidly since its inception and is widely applied.
However, the application of indicators and methods of data processing have always been the focus and difficulty in cycle
stratigraphy research. Based on the division of astronomical cycles in the third and fourth members of Shahejie
Formation in the Dongying Sag (Es’ and Es*) , as well as research results gained from both home and abroad, we know
that the alternative parameters of sedimentary stratigraphic sequences in astrostratigraphy research at present include
paleontological parameters, geophysical and geochemical parameters, etc. The astronomical cycle identification
methods mainly include lithology-based visual identification and time series analysis. While the orbital period ratio
method, astronomical modulation method and hypothesis testing method are for checking and tuning the results of
cyclotrons. The issues in need of attention in the current astronomical cycle stratigraphic research mainly include : the
comprehensive application of alternative indicators of sedimentary stratigraphic sequences, the optimization of multiple
time-frequency analysis methods, the calibration of cycle division results, and the establishment of astronomical age
scales. In this study, a relatively systematic set of astronomical cycle division schemes is sorted out including the

selection of alternative indicators of depositional sequences, the optimization of time series analysis methods, and the
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verification of cycle results. It will be of value to studying the sub-Milankovitch cycle with fine subdivision of the stratum

to the millennium and 10, 000-year-old level, and of referential value for researchers interested in astronomical age

scales, facilitating the development of astrostratigraphy.
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Fig. 1 Schematic diagrams showing the Earth orbital parameters, i. e. the eccentricity, obliquity and precession period

(modified after reference [5])
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