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Text S-1. Analytical Methods 
 
Mercury isotope analyses were conducted using a Thermo Scientific Neptune Plus multi-collector inductively coupled 
plasma mass spectrometer (MC-ICP-MS) at the Institute of Geochemistry, Chinese Academy of Sciences. The 
instrument utilized a gas–liquid phase separator for introducing elemental Hg vapor and an Aridus for Tl aerosol 
generation. A 3 % (w/w) stannous chloride solution in 10 % (v/v) HCl was continuously mixed with Hg(II) solutions 
before being delivered into a frosted glass phase separator, where elemental Hg(0) vapor was generated via reduction. 
The generated Hg(0) vapor was subsequently blended with a dry aerosol of Tl produced by the Aridus prior to 
introduction into the plasma torch. A Jet sample cone and a nickel X-skimmer cone were employed to enhance sensitivity 
and signal stability. To correct instrumental mass bias during measurement, the NIST SRM 997 Tl standard (²⁰⁵Tl/²⁰³Tl 
= 2.38714) was applied as an internal reference. The operating parameters during Hg isotope analysis were as follows: 
sample gas flow rate of 0.82–0.84 L/min, additional gas flow rate of 0.23–0.25 L/min, cooling gas flow rate of 16.0 
L/min, auxiliary gas flow rate of 0.80 L/min, and radio frequency (RF) power of 1400 W. Sample uptake rates for Hg 
and Tl solutions in this study were about 0.65 and 0.05 mL/min, respectively. The Hg-preconcentrated solutions were 
diluted to 1 ng/mL with 10–20 % (v/v) of acid mixture (HNO₃/HCl = 2/1, v/v) before Hg isotopic analysis. Mass bias 
correction was carried out using the sample–standard bracketing (SSB) method, and to ensure high precision, Hg 
concentrations in both samples and standard solution were adjusted to match within ±10 %. See Yin	et	al. (2016) for 
detailed methods. 
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Supplementary Figures 
 

 

 
Figure S-1 Representative photomicrographs show the mineral assemblages of the Yulong porphyry Cu deposit. 
Py, pyrite; Ccp, chalcopyrite; Mo, molybdenite; Sp, sphalerite. 
 
 
 
 
 

 
Figure S-2 (a–e) Photographs of hand specimens and (f) a typical microscopic image from the Yulong deposit. (a) 
Strongly silicified monzogranite porphyry, characterized by abundant quartz veinlets. (b) Chalcopyrite and molybdenite 
are distributed within the smoky quartz veins. (c) Potassic alteration is characterized by secondary biotite veins and 
disseminated secondary potassic feldspar. (d) Pyrite and chalcopyrite are disseminated within the quartz-biotite veins. 
(e) The hydrothermal K-feldspar coexists with hydrothermal biotite, and the borders are overprinted by sericitization. 
(f) Secondary biotite veins under the microscope. Ccp, chalcopyrite; Py, pyrite; Mo, molybdenite; Qtz, quartz; Bt, 
biotite; Ep, epidote; Ser, sericite; Kfs, K-feldspar. 
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Figure S-3 Representative photomicrographs show the mineral assemblages of the Gangdese porphyry Cu deposits. 
Photomicrographs (a, b), (c, d) and (e, f) represent the Qulong, Jiama and Zhibula deposits, respectively. Py, pyrite; 
Ccp, chalcopyrite; Mo, molybdenite; Mt, magnetite; Sp, sphalerite; Bn, bornite; Gn, galena. 
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Figure S-4 Photographs of hand specimens from the Qulong, Jiama and Zhibula deposits. (a–c), (d–f), and (g–i) 
hand specimens from the Qulong, Jiama, and Zhibula deposits, respectively. (a) Quartz vein A is crosscut by the later-
formed quartz vein B. (b) Late-stage D veins, primarily composed of pyrite, and characterized by typical pyrite-sericitic 
alteration. (c) Intense sericitic alteration, with disseminated pyrite and chalcopyrite. (d) A bornite vein cutting through 
skarn. (e) The hand specimen shows strong sericitic alternation, accompanied by fine quartz veins and chalcopyrite 
veins. (f) Chalcopyrite-bornite ore. (g) Skarn, primarily composed of garnet, magnetite, and bornite. (h) Massive 
chalcopyrite ore. (i) Large-scale epidotization alteration. Bn, bornite; Ccp, chalcopyrite; Ep, epidote; Grt, garnet; Mt, 
magnetite; Qtz, quartz; Ser, sericite. 
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Figure S-5 Correlations between LOI values and Hg concentrations, δ202Hg or Δ199Hg values of juvenile lower crust 
rocks and potassic-ultrapotassic magmatic rocks in the Tibetan Plateau. The LOI data of the juvenile lower crust rocks 
in the Tibetan Plateau from Sun et al. (2024). 
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