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Abstract: This paper has summarized the significance of dating of sedimentary rock, and introduced the application of volcanic ash
zircon U-Pb dating method to dating of sedimentary rocks. Specifically, it has summarized previous studies on the distribution of
volcanic event layers, identification of volcanic interlayers, differentiation of volcanic tuff zircons and application examples so as to
provide experience for geoscientists in the application of volcanic zircon U-Pb dating. Compared to traditional K-Ar/Ar-Ar and Rb-Sr
dating techniques for diagenetic minerals, volcanic ash zircon U-Pb dating has a significant advantage in dating of sedimentary rocks.
Volcanic ash interlayer is widespread and isochronous, and zircon U-Pb isotopic system is robust and not easily disturbed. Therefore,
volcanic ash zircon U-Pb dating is the first choice for high precision dating of sedimentary rocks. Dating of sedimentary rocks

involves field observation, sample collection, indoor petrographic observation, geochronological analysis and age interpretation. Of
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these, identification of volcanic ash interlayer is the most important despite difficulty. It is necessary to clarify different types of

volcanic interlayer and understand the distribution of sedimentary layers of volcanic events. Based on this, field observations and

indoor study can be used to further distinguish volcanic interlayers and identify them accurately. In addition, dating of volcanic tuff

zircons requires the distinction between volcanic ash zircons, detrital zircons, inherited zircons and xenocrystal zircons, which can be

distinguished by mineral morphology and mineral chemistry.
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Fig. 1 Microscopic images of typical tuffs showing its mineral composition (a-d from Chang et al., 2009; e-f from Liu et al.,

2015).
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Fig. 2 TAS classification diagram for different types of tuff (Data from Wang et al., 2008; Tian et al., 2014; Xu et al., 2019;
Arbuzov et al., 2016). Dacite tuff SS4 and SS5 (SS5 has SiO2 content greater than 80% and is not shown in the figure) are
plotted to the region of rhyolite, whereas it was classified as dacite tuff in Wang et al. (2008).
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Fig. 3 Spider diagram of trace elements and distribution patterns of rare earth elements of different types of volcanic tuff

(Primitive mantle from Sun and McDonough, 1989; data from Wang et al., 2008, Tian et al., 2014, Xu et al., 2019, Arbuzov et
al., 2016)
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2014b; b modified from Li et al., 2021; ¢ modified from Li et al., 2021)
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Fig. 5 Triangular plot showing the roundness of zircons in
different types of rocks (See Table 3 in supplementary

materials for data sources)
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(See Table 3 in supplementary materials for data sources)

a: Scatter plot showing the length and width and frequency plot showing length of zircons in different types of rocks
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Fig. 7 Microscopic images and zircon cathodoluminescence (CL) images of volcanic tuff from Vindhyan basin, Central

India (from Rasmussen et al., 2002)
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Fig. 8 Field photographs, microscopic images and zircon cathodeluminescence images of tuffaceous sedimentary rock

samples from the Gongdong Formation, Banxi Group, South China (modified from Lan et al., 2014b)
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Fig. 9 SIMS U-Pb Concordia diagram of Sample 2013SC05, Sample 2013SC06, and the youngest zircon population of the

two (data from Lan et al., 2014b)
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