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Fig. S1. Bivariate plots of each element and mineral.
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Fig. S2. Results of the principal component analysis. For the principal component analysis, all the elements were divided by Al, and all the mineral contents were divided by the illite contents, prior to normalization.
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Fig. S3. (a) Lithologic column, lithofacies, and periodicity from the fluvio-lacustrine to deep lake stages. (b) Lithological changes after orbital tuning from the first fluvio-lacustrine to deep lake stages and their periodicity.
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Fig. S4. (a) Lithologic column, lithofacies, and periodicity from the deep lake to highly fluctuating lake stages. (b) Lithological changes after orbital tuning from the first to second deep lake stages and their periodicity.
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Fig. S5. (a) Lithologic column, lithofacies, and periodicity from the shallow lake to evaporative lake stages. (b) Lithological changes after orbital tuning from the shallow lake to evaporative lake stages and their periodicity.
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Fig. S6. (a) Lithologic column, lithofacies, and periodicity from the second shallow lake to the uppermost fluvio-lacustrine stages. (b) Lithological changes after orbital tuning from the second shallow lake to the uppermost fluvio-lacustrine stages and their periodicity.
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[bookmark: _Hlk95922265]Fig. S7. The reconstructed paleotemperatures (10°C‒12°C) obtained from paleosol mudstone samples in Indian Canyon section (~40°N, ~110°W), Utah and the reconstructed paleotemperatures (6.8°C‒10.7°C) obtained from the Wind River Formation (~43°N, ~109°W), Wyoming (Hyland et al. 2013).
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