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Methods

The samples were processed using a double-stage tube furnace coupled with 40% anti aqua regia (HNO3/HCl = 3/1,
v/v) trapping solutions (Zerkle et al., 2020). The trapping solutions were measured using an F732 atomic absorption
spectroscopy for the total Hg (THg) concentrations of the samples. Measurements of GSS-4 standard reference material
yielded THg recoveries of 90-110% and uncertainty of < 10% for sample triplicates. The trapping solutions were diluted
to 1 ng/mL Hg and measured by a Neptune Plus multi-collector inductively-coupled plasma mass spectrometer for Hg
isotope ratios (Yin et al., 2016). Hg-MDF is expressed in 6°?Hg notation in units of %o referenced to the NIST-3133
Hg standard (analyzed before and after each sample):

52" Hg (%o) = [(**Hg/"**Hgsampte) *Hg/**®Hgsunaara) — 1] ¥ 1000 1)
MIF is reported in A notation, which describes the difference between the measured 6**Hg and the theoretically
predicted 6**Hg value, in units of %o:

A*Hg = §*Hg — 52°2Hg x B 2)
where B is 0.2520 for ’Hg, 0.5024 for 2®Hg, and 0.7520 for 2°'Hg. Analytical uncertainty was estimated based on the
replication of the NIST-3177 standard solution. The average and uncertainty of NIST-3177 (8**?Hg: -0.53 =+ 0.06 %o;
AHg: -0.01 £ 0.05 %o; A?Hg: 0.01 + 0.04 %o; A?*'Hg: -0.02 + 0.05 %o, SD, n = 21) and GSS-4 (5°”Hg: -1.63 +

0.07 %o; A'Hg: -0.46 £ 0.04 %o; A**°Hg: -0.02 = 0.03 %o; A**'Hg: -0.41+ 0.05 %o, SD, n = 7), agrees well with previous
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results. The larger SD values for NIST-3177 and GSS-4 represent the analytical uncertainties of our samples (see Table

S-3 for the Hg isotope data of Standard reference material).

Supplementary Tables
Table S-1 Description of samples used in this study.
. . . Age .
Sample Location Type Longitude | Latitude (Ma) Mineral assemblage Wall rock
Deposit in oceanic subduction zone
Xi .
XRQZ24-1 1AOTEQUANZL 1 o alcopyrite 355
Cu-Zn deposit
X .
XRQZ24-2 1AOTEqUANZL 1 Chalcopyrite 355
Cu-Zn deposit
Xiaorequanzi .
XRQZ24-3 . Sphalerite 89.53 42.30 355 Ccp+Py+Sp Tuff
Cu-Zn deposit
Xiaorequanzi .
XRQZ24-4 Sphalerit 355
Q Cu-Zn deposit pratertie
X .
XRQZ24-5 1AOTEqUAnZl 1 Chalcopyrite 355
Cu-Zn deposit
Sanchakou C
9SCK-37 anehakot M4 Chalcopyrite 345
deposit Quartz
Sanchakou C 94.76 42.40 Ccp+Py+Mag diorit
anchakou Cu iorite
9SCK63 . Chalcopyrite 345
deposit
T Cu | Plagi it P1+Qz+Chl+Ep+Bt+
TWZK1507 | o0 t | TABIoBIE 1 g5 61 210|335 Q P -
deposit porphyry Ccp+Py+Mag+Mol
T C Ccpt+Py+Mag+Mol+ | Plagi it
TWZK1507 | " Y1 ore 335 cpriyTiagThio agtogrant
deposit Qz+Chl+Ep+Bt e porphyry
Fuxi Cu | Plagi it P1+Qz+Bt+Ccp+Py+
FX22-1 RS T TREosTalle | o) 33 208 | 332 QurBrCep*Py* |
deposit porphyry Mag+Mol
YDZKO008- Yandong Cu | Quartz albite 15 P1+Qz+Ab+Bt+Ccp+
297 deposit porphyry Py+Mag+Mol
Yand C
YD23-1 aneong M ore 325
deposit
Y rtz albit
YD23-2 andong - Cu |, o 92.53 4210 | 325 Quartz albite
deposit Ccp+Py+Mag+Mol+ | porphyry,
YD23.3 Yand(.)ng Cu Ore 305 Qz+Ab+Chl+Ep+Bt | plagiogranite
deposit porphyry
Yand C
YD23-4 aneong M ore 325
deposit
hih Plagi it P1+Qz+Bt+Ccp+Py+
CH22-3 Chihu — Cu | Plagiogranite | o, 5 0217|322 QurBrCep*Py* |
deposit porphyry Mag+Mol
Deposit in collisional settings
Xiaobaishitou .
11bst-M21 } Molybdenite 245
W deposit Qz+Sch+Mol+Py+Gr .
) . 95.17 41.5 Limestone
Xiaobaishitou . t+Cal
11bst-M23 ) Molybdenite 245
W deposit
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Xi ishit Biotit
| 1bst-G2 1aoba1s. itou 10 1 e 247 i
W deposit granite
1 1bst-G5 Xlaobalshltou B10t1.te a) )
W deposit granite
Xiaobaishit: Biotit
11bst-G7 Jaopalsion ) BIoTe 242 | PI+Kfs+Qz+Bt -
W deposit granite
Xi ishit Biotit
1 1bst-G9 1aoba1s. itou 10 1 e 247 )
W deposit granite
11bst-G10 Xlaobalshltou B10t1.te a) )
W deposit granite
D i Mo | Porphyriti
ZK0312-3 onggebl 0 orp' yritic 236 i
deposit granite
ZKO0312-4 Donggeb1 Mo Porp.hyrmc 236 )
deposit granite
D bi Mo | Porphyriti
7K0106-1 ongeedt o) FOIpAyHHe 236 | PHKfs+Qz+Bt -
deposit granite
D i Mo | Porphyriti
ZK0312 onggebl 0 orp' yritic 236 )
deposit granite
ZK0106-2 dDongg.;teb1 Mo Porp.}tlyrmc 236 )
i ani
De(ifs o Mo sranie 9338 41.9
7K03-47 g8 Molybdenite 232
deposit
D bi M
7K0408-2 ONEEERT MO | Molybdenite 232
deposit
D bi M
ZK0408-3 Ongge P Molybdenite 232 Qz+Mol+Py+Ccp Sandstone
deposit
D bi M
ZK0408-6 OneEEdt MO | Molybdenite 232
deposit
D bi M
7K0408-7 ONEEERT MO | Molybdenite 232
deposit
Baishan Mo .
BS0408 . Pyrite 227
deposit
Baish M
19BS A VO Molybdenite 227
deposit tuff, basalt,
. 95.55 42.3 Qz+Kfs+Mol+Py
Baishan Mo . and shale
19BS-2 . Molybdenite 227
deposit
Baishan Mo .
19BS-1 . Pyrite 227
deposit

*Ccp = chalcopyrite; Py = pyrite; Sp = sphalerite; Mag = magnetite; Sch = scheelite; Grt = garnet; Ab = albite; Bt = biotite; Pl =
plagioclase; Qz = quartz; Kfs = K-feldspar; Cal = calcite
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Table S-2 The Hg isotope data of subduction to collisional ore systems in the CAOB.

Sampl . Deposit THg 6199 6200 6201 6202 A199 AZOO A201
Location Type
e type (ng/g) | Hg | Hg | Hg | Hg | Hg | Hg | Hg
Deposit in oceanic subduction zone
Volcanogeni
XRQZ | Xiaorequanzi . ¢ Mmassive
.| Chalcopyrite | sulfide 962.69 | -0.14 | -0.16 | -0.26 | -0.52 | 0.00 | 0.10 | 0.13
24-1 Cu-Zn deposit
(VMS) Cu-
Zn deposit
Volcanogeni
¢  massive
XRQZ | Xi i 8988.4
Q 10requANZL | palcopyrite | sulfide 0.15 |-0.09 | 0.00 |-0.11 |0.18 |-0.03 | 0.08
24-2 Cu-Zn deposit 3
(VMS) Cu-
Zn deposit
Volcanogeni
XRQZ | Xi . ¢ massive
iaorequanzi
OreqUANZ | o halerite | sulfide 530.50 | -042 |-141 | 204 |-3.14 | 037 |017 |032
24-3 Cu-Zn deposit
(VMS) Cu-
Zn deposit
Volcanogeni
XRQZ | Xi i ¢ massive |68
iaorequanzi .
q .. | Sphalerite sulfide -0.26 | -0.79 | -0.99 | -1.55 | 0.13 -0.01 | 0.17
24-4 Cu-Zn deposit 0
(VMS) Cu-
Zn deposit
Volcanogeni
: . ¢ massive
XRQZ | Xiaorequanzi .
4.5 Cu-Zn deposit Chalcopyrite | sulfide 315.39 |-0.10 |-0.37 |-0.54 |-096 | 0.14 | 0.11 0.18
P (VMS) Cu-
Zn deposit
9SCK- | Sanchakou C Porphyry C
anehakow LU cpatcopyrite | oYY S 10931 | 2023 | -057 |-083 |-1.23 | 008 | 005 |0.10
37 deposit deposit
9SCK6 | Sanchakou C Porphyry C
anehaon S Chatcopyrite | P Y Y1085 020 |-0.51 [-056 |-092 |0.03 |-0.05 |0.13
3 deposit deposit
TWZK | T Cu | Plagi it | Porph C
o o | Tastogranit | FOIPIVIY MU 90 1019 1029 | 048 | 037 |0.10 |0.10 |0.20
1507 deposit e porphyry deposit
TWZK | T C Porphyry Cu | 2485.2
TR OTPAYEY U 062 070 | 114 |129 |030 [005 |0.17
1507 deposit deposit 1
Fuxi Cu | Plagi it | Porphyry C -
Fx22-1 | ne M aglogtanit o FOPVIY B 0990 | 0,01 | -026 |-039 | -0.14 | 0.03 | -0.19
deposit e porphyry deposit 0.28
YDZK
Yandong Cu | Quartz albite | Porphyry Cu
008- . ; 7.80 -0.10 | -0.25 | -0.32 | -0.68 | 0.07 | 0.09 | 0.18
deposit porphyry deposit
297
YD23- | Yandong Cu Porphyry Cu
. Ore . 836.07 | 0.00 | -0.46 |-0.58 |-1.17 | 030 |0.13 | 0.31
1 deposit deposit
YD23- | Yand C Porphyry C
ameomns - M ore OPIVY S 59843 1 0.05 | 022 | 0.16 | -041 |0.15 |-0.01 |0.14
2 deposit deposit
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YD23- | Yandong Cu Porphyry Cu | 7855.6
: Ore : 007 |-075 | 090 |-1.77 | 051 |0.14 |042
3 deposit deposit 7
YD23- | Yandong C Porphyry C -
aneong = ore OPIVEY SU | 19633 [ 0.08 |01 | 013 | 028 |0.00 |-0.03
4 deposit deposit 0.08
CH22- | Chihu — Cu | Plagiogranit | Porphyry Cu | o | 37 | 008 | -134 |-1.81 | 013 |-007 |0.02
3 deposit e porphyry deposit
Deposit in collisional settings
11bst- Xiaobaishitou . Skarn \\%
: Molybdenite . 198.71 | 046 |-1.15 |-1.69 |-227 |01 |-0.01 | 0.02
M21 W deposit deposit
I1bst- | Xiaobaishit Sk W
s 1ODASTION | N olybdenite | 35920 | -044 |-1.03 |-1.51 |-2.05 | 008 |000 |0.02
M23 W deposit deposit
11bst- | Xiaobaishitou | Biotit k
bs iaobaishitou | Biotite Skamn Wl 070 [ 001 014 | 014 [010 |-004 | 009 |0.06
G2 W deposit granite deposit
11bst- Xiaobaishitou | Biotite Skarn \\% 11.80 0.02 | 0.06 0.02 | 0.04 0.03 | 0.04 -
G5 W deposit granite deposit ' ' ' ' ' ' ' 0.05
I1bst- | Xiaobaishitou | Biotit Sk W -
s faobasion ) BIotte ant 430 |-0.02 | 004 [-010 [0.18 |-0.07 |-0.05
G7 W deposit granite deposit 0.24
11bst- | Xiaobaishitou | Biotit k ;
bs iaobaishitou | Biotite Skamm Wl 1030 [ 019 |-019 | 033 |-033 |01 | 003
G9 W deposit granite deposit 0.09
11bst- Xiaobaishitou | Biotite Skarn \\%
: : . 33.90 | -021 |-0.16 |-034 |-057 |-0.06 |0.12 |0.09
G10 W deposit granite deposit
ZK031 | Donggebi Mo | Porphyritic | PorphyryMo |, | 47 | 565 | 130 | 171 |-004 | 003 |-
2-3 deposit granite deposit 0.03
7K031 | D i Mo | Porphyritic | Porphyry M
031 | Donggebi Mo | Porphyritic | PorphyryMo 11, 1 47 | 565 | 107 |-157 |-007 | 013 | o011
2-4 deposit granite deposit
ZKO010 | Donggebi Mo | Porphyritic | Porphyry M
onggedt Mo | FOrpyItie | FOIPIYIYVO | ho60 | <012 | -023 | -0.36 |-047 | 0.00 |0.01 |0.00
6-1 deposit granite deposit
7K031 | Donggebi Mo | Porphyritic | Porphyry M -
ongeedbt Vo | TOIPyIte | FOIPIYIYVO | 1900 | 2025 [-039 | -0.69 | -0.78 | -0.06 | 0.00
2 deposit granite deposit 0.11
7KO010 | Donggebi Mo | Porphyritic | Porphyry M ;
Oneeedt o | TOIpyIte | FOIPIVIY YO | 160 | -0.16 | -036 | -0.61 | -0.76 | 0.03 | 0.02
6-2 deposit granite deposit 0.04
ZKO03- | Donggebi M Porphyry M
OneEedt MO Molybdenite | P Y VO | 11494 | -0.09 |-0.19 |-031 |-044 | 002 |003 |0.02
47 deposit deposit
ZK040 | Donggebi M Porphyry M
ONEEERT MO Molybdenite | P Y VO 13996 | -034 |-076 |-1.12 |-1.55 | 0.05 | 002 |0.05
8-2 deposit deposit
ZK040 | Donggebi M Porphyry M ;
ONBEEOL MO | Nolybdenite | P YO 16897 | 021 |-0.18 | -0.46 |-0.44 |-009 |0.04
8-3 deposit deposit 0.13
ZK040 | Donggebi M Porphyry M
OnEEedt MO Molybdenite | P YV 5367 | 027 |-052 | -0.84 |-1.12 | 001 |0.04 |0.00
8-6 deposit deposit
7K040 | Donggebi M Porphyry M
ONEEEDT VO Molybdenite | P NO N 3831 1027 [-023 | -045 | -0.62 | -0.11 | 0.08 | 0.0l
8-7 deposit deposit
BS040 | Baishan M Porphyry M ;
ashal - MO pyrite PO 14276 | 013 | 037 | 044 | 068 |-0.04 | 0.03
8 deposit deposit 0.07
Baishan M Porphyry M -
19Bs | SR YO Molybdenite | P Y 17902 1032 | 059 | 083 | 111 | 004 |0.03
deposit deposit 0.01
Baishan M Porphyry M
19BS-2 | s MO N olybdenite | P Y Y0 | 4642|033 | 089 | -134 |-1.89 [0.15 |0.06 |0.08
deposit deposit
Baishan M Porphyry M
19BS-1 | ol MO byt OPIYYRO T 10513 | -038 | -0.66 |-092 |-1.32 | -0.04 | 0.00 |0.08
deposit deposit
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Table S-3

Hg isotope data of standard reference materials used to calculate analytical uncertainty.

Sample 3'“Hg | 5*Hg 5'Hg 3’Hg AHg A™Hg AMHg
GSS-4-1 -0.84 -0.87 -1.64 -1.61 -0.43 -0.06 -0.43
GSS-4-2 -0.88 -0.82 -1.57 -1.65 -0.46 0.01 -0.33
GSS-4-3 -0.92 -0.86 -1.75 -1.72 -0.49 0.00 -0.46
GSS-4-4 -0.85 -0.83 -1.65 -1.64 -0.43 -0.01 -0.42
GSS-4-5 -0.86 -0.91 -1.64 -1.68 -0.43 -0.06 -0.38
GSS-4-6 -0.92 -0.84 -1.64 -1.55 -0.53 -0.06 -0.47
GSS-4-7 -0.84 -0.76 -1.51 -1.54 -0.45 0.01 -0.35
NIST-3177-1 -0.20 -0.29 -0.39 -0.56 -0.06 -0.01 0.03
NIST-3177-2 -0.07 -0.20 -0.41 -0.56 0.07 0.08 0.01
NIST-3177-3 -0.19 -0.21 -0.34 -0.44 -0.08 0.01 -0.01
NIST-3177-4 -0.20 -0.26 -0.51 -0.56 -0.06 0.02 -0.09
NIST-3177-5 -0.03 -0.23 -0.39 -0.44 0.08 -0.01 -0.05
NIST-3177-6 -0.15 -0.23 -0.41 -0.50 -0.02 0.03 -0.03
NIST-3177-7 -0.16 -0.28 -0.43 -0.45 -0.05 -0.05 -0.08
NIST-3177-8 -0.14 -0.21 -0.38 -0.49 -0.01 0.04 -0.02
NIST-3177-9 -0.09 -0.21 -0.30 -0.44 0.02 0.01 0.03
NIST-3177-10 -0.07 -0.28 -0.49 -0.54 0.06 -0.01 -0.08
NIST-3177-11 -0.11 -0.26 -0.46 -0.56 0.03 0.02 -0.04
NIST-3177-12 -0.15 -0.24 -0.40 -0.59 0.00 0.06 0.05
NIST-3177-13 -0.21 -0.35 -0.50 -0.58 -0.07 -0.06 -0.07
NIST-3177-14 -0.19 -0.29 -0.45 -0.60 -0.04 0.01 0.01
NIST-3177-15 -0.07 -0.32 -0.46 -0.54 0.06 -0.05 -0.05
NIST-3177-16 -0.22 -0.30 -0.45 -0.67 -0.05 0.04 0.06
NIST-3177-17 -0.20 -0.26 -0.48 -0.56 -0.06 0.03 -0.06
NIST-3177-18 -0.12 -0.21 -0.36 -0.50 0.00 0.04 0.01
NIST-3177-19 -0.13 -0.24 -0.33 -0.53 0.00 0.02 0.07
NIST-3177-20 -0.18 -0.37 -0.52 -0.62 -0.02 -0.06 -0.05
NIST-3177-21 -0.19 -0.20 -0.36 -0.46 -0.07 0.03 -0.01
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