Table 1. List of samples. Latitude and longitude of sample localities were obtained by handheld GPS and are shown in WGS84. L indicates horizontal distance from alteration zone along outcrop surfaces, whereas Corr. L denotes horizontal distance from veins calibrated against strikes/dips of alteration zones and strikes of outcrop walls (Fig. 3). Note that uncertainties for L. and Corr. L of HJG#-#m are typically ±10–15 cm reflecting width of the rock samples, whereas those of HJG#-#–#cm are <1 cm. [Loc., locality; Qtz, quartz; Y, yes (analysis performed on sample)]

Table 2. Summary of fluid-inclusion data. Inclusion classification based on Roedder’s (1984) criteria. [conc., concentration; I, primary inclusion type; II, secondary inclusion type; Qtz, quartz; Tfim, final ice-melting temperature; Th, homogenization temperature, in bold if for primary inclusion]

Table 3. Summary of zircon U–Pb data of the sedimentary rocks and veins. YC2σ: youngest grain cluster at 2σ, YSG: youngest single grain (Dickinson and Gehrels, 2009; Coutts et al., 2019). Bold font indicates the maximum depositional age adopted. YC2σ is expected to be calculated from three or more grains, so the estimates for HJG2-F and HJG4-10m are not adopted as the maximum depositional age (Supp. Fig. S2).

Table 4. Summary of AFT and ZFT data. Apatite chlorine content is correlated to AFT annealing rate (e.g., Carlson et al., 1999). Pooled fission-track ages (t) and their errors (σ) are calculated by equations:


where λD is total decay constant of 238U (= 1.55125 × 10−10 yr−1), and g is geometry factor (= 0.5 for internal surfaces). Nancy 91500 zircon and Durango apatite were used as uranium standards (Supp. Text S2). [Cl, chlorine content; Ns, number of spontaneous tracks; NU, number of uranium measurements on unknowns; NU-std, number of uranium measurements on standard; ρs, density of spontaneous tracks; ρU, density of uranium measurements on unknowns; ρU-std, density of uranium measurements on standard; U, uranium content; ζ, zeta calibration factor; σζ, error of zeta calibration factor]

Table 5. Summary of age clusters of ZFT data. The parameters were calculated by using IsoplotR (Vermeesch, 2018). [MSWD, mean square weighted deviation; P(χ2), the p-value of a chi-square probability for homogeneity; 95%CI, 95% confidence interval]

Table 6. Summary of zircon (U–Th)/He data. aFT is α-ejection correlation (Farley et al., 1996; Hourigan et al. (2005). Proxy for alpha-radiation activity is computed as eU = [U] + 0.235[Th] (Shuster et al., 2006). [*, sample lost during U–Th measurement; **, not included in weighted mean calculations; Corr., corrected; eU, effective uranium concentration]

