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Fig.3  Statistical charts of the number and age distribution of collected samples
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Abstract: [ Objective ] Age-depth models play a central role in geological history reconstruction , stratigraphic corre-
lation and paleoclimate research; however, uncertainties remain regarding the selection of the best model for particu-
lar geological settings. To improve the precision of global-scale sedimentary chronologies and address the challenge of
integrating heterogeneous multi-source data, this study compiled and standardized chronological information from
560 drill sites obtained by the Ocean Drilling Programs since 1968, thereby improving comparability between regions
and databases.[ Methods] Based on the standardized dataset, six modeling approaches-linear fitting, polynomial fit-
ting, Clam, Bacon, Undatable and Bchron-were applied to construct age-depth relationships. A multi-dimensional
evaluation framework was established, using stratigraphic superposition rate analysis and root mean square error
(RMSE) as metrics, to systematically compare the models in terms of accuracy and stability, and their ability to cap-
ture sedimentation rate variability and to handle outliers. [Results ] The results show that non-Bayesian models (lin-
ear fitting, polynomial fitting, Clam) perform well in conditions of relatively uniform sedimentation rates, but are
less effective in addressing discontinuities and outliers. By contrast, Bayesian models (Bacon, Bchron, Undatable )
effectively exclude outliers and accurately simulate variations in sedimentation rates, with Bchron demonstrating the
best overall performance in accuracy, stability and adaptability to ocean drilling data.[ Conclusions ] This study high-
lights that standardized integration of global ocean drilling chronologies not only significantly improves the compar-
ability and precision of age-depth models but also provides a robust methodological foundation for future optimization
of model parameters and the enhancement of dating accuracy, along with their application in global stratigraphic cor-
relation and paleogeographic reconstruction.
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