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Fig. 1 Tectonic units (a) and stratigraphic filling evolution (b) of the Qiongdongnan Basin
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Fig. 3 Spectral analysis and evolutionary power spectrum in depth of the Lingshui Formation
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Cyclostratigraphy and paleoclimate analysis of the Lingshui Formation in
the Beijiao Sag, Qiongdongnan Basin

ZHANG Shangfeng'"®, XU Min'", TANG Wu’, XU Enze" , WANG Yaning'"" , ZHU Rui'""

la. College of Earth Sciences; 1b. Key Laboratory of Oil and Gas Resources and Exploration Technology, Ministry of Education,
Yangtze University, Wuhan 430100, China;
2. CNOOC Research Institute, Beijing 100028, China

First author, E-mail: jpuzhangsf@163.com
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Abstract: [Objective] A high-resolution, continuous chronostratigraphic framework was established using the
astronomical cycles, and the paleoclimatic characteristic was analyzed for the Oligocene Lingshui Formation of the
Beijiao Sag. [Methods] The cyclostratigraphy characteristics and the paleoclimatic evolution were determined by
time series and multiple paleontological proxies analyses, respectively, in the Well A of the Beijiao Sag. [Results]
Cycles of 405 ka long eccentricity, 100 ka short eccentricity, 42.7 ka and 43.2 ka obliquity, and 20.5 ka precession
were identified in the Lingshui Formation of the Beijiao Sag. Considering the time anchor of 23.03 at the top of
Oligocene, the astronomical tuning revealed a "floating" astronomical chronology scale of 5.59 Ma. Within the high-
precision absolute astronomical timeframe of the Lingshui Formation (28.62—23.03 Ma), the bottom boundary ages
of Ling 1, Ling I, and Ling Il members can be determined as 23.97 Ma, 25.43 Ma, and 28.62 Ma, respectively.
These ages correspond to the average sedimentation rates of 18.4 cm/ka, 8.6 cm/ka, and 12.8 cm/ka, respectively.
The palaeoclimatic indicators, including the foraminifera, organic carbon, organic detrital fractions, and carbon and
oxygen isotopes, suggest an overall warm-cool-warm trend during the deposition of Lingshui Formation. The
comparison of palaeoclimate evolution with astronomical rotation suggested that the climate evolution during this
period was mainly controlled by astronomical orbital forces such as eccentricity and age difference. Astronomical
cyclostratigraphic study on the Lingshui Formation of the Beijiao Sag explores the control of astronomical orbital
parameters on paleoclimate and establishes a high-resolution and continuous chronostratigraphic framework.
[Conclusion] This method provides a refined chronological framework for predicting high-quality reservoir
intervals in oil and gas exploration, promoting the development of oil and gas exploration in the Beijiao Sag.
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