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Supplementary
Table S1. Whole-rock geochemical data from the intrusive rocks in the Baiyinnuoer Zn-Pb deposit.
Sample No. Granodiorite and Granodiorite Porphyry Diorite
BY01 BY02 BY03 BY04 BY05 BY06 BY07 BY08 BY09 BY10 BY11
wt %

SiO: 68.25 65.05 67.98 67.41 67.55 68.10 67.59 67.10 60.14 53.53 57.82
TiO2 0.52 0.55 0.47 0.49 0.41 0.37 0.41 0.49 0.59 0.64 0.61
ALOs 13.83 13.11 13.37 14.30 13.59 13.75 13.92 14.07 12.76 12.71 14.07
Fe20s 0.78 1.03 1.67 0.39 0.45 0.88 0.04 0.37 1.52 1.39 1.12
FeO 1.09 1.83 2.20 2.78 1.75 1.49 1.62 3.04 4.03 5.57 4.03
MnO 0.10 0.13 0.12 0.12 0.22 0.17 0.12 0.12 0.21 1.07 0.15
MgO 1.90 1.34 1.59 1.72 2.15 1.21 1.38 1.97 3.02 4.06 3.52
CaO 3.43 3.34 2.56 1.93 4.25 4.39 2.63 2.30 4.64 11.69 8.12
Na20 3.90 2.74 3.39 3.83 2.09 3.08 4.42 4.15 2.37 2.06 2.56
K0 4.28 5.42 2.40 3.43 4.14 3.17 3.85 2.56 4.31 3.61 4.45
P20s 0.17 0.23 0.15 0.16 0.14 0.13 0.17 0.17 0.19 0.23 0.18
LOI 0.75 3.24 1.35 1.29 0.54 0.82 0.98 1.09 4.60 1.40 3.00
Total 99.01 98.02 97.25 97.85 97.28 97.55 97.12 97.43 98.38 97.96 99.61

A/CNK 0.79 0.79 1.04 1.05 0.86 0.83 0.85 1.01 0.74 0.44 0.59
A/NK 1.24 1.25 1.62 1.41 1.69 1.60 1.21 145 147 1.72 1.54
Mgi 65 46 43 49 64 49 60 51 50 51 55
ppm
Rb 163.92 201.20 84.59 102.32 196.76 133.42 140.74 80.82 320.44 173.40 320.44
Sr 277.42 204.33 249.49 241.77 312.35 294.06 188.97 213.84 269.54 266.20 262.43
Ba 869.53 1083.31 561.13 717.57 812.67 607.70 707.30 563.67 603.40 680.82 594.41
Zr 164.00 142.00 135.00 148.00 166.00 131.00 161.00 129.00 156.00 119.00 169.65
Hf 6.65 4.75 6.65 5.70 7.60 4.75 5.70 5.70 5.70 3.80 6.59
Th 10.63 15.17 17.41 17.78 15.01 11.38 12.05 15.46 12.61 10.79 12.61
U 3.59 2.78 441 4.95 4.39 3.35 291 4.26 2.63 3.61 247
Y 16.69 18.95 14.89 16.04 14.35 13.95 16.11 16.49 19.39 18.15 9.32
Nb 7.02 8.50 6.79 6.89 7.98 7.07 7.28 6.79 8.85 6.04 8.85
Ta 0.56 0.80 0.74 0.81 0.69 0.53 0.48 0.76 0.83 0.44 0.93




Cr 54.25 75.15 58.63 55.57 49.73 34.28 51.44 69.68 81.75 121.26 76.90

Co 5.55 11.16 9.72 8.44 6.65 4.66 532 9.72 12.14 15.86 12.14
Ni 17.58 23.61 19.31 19.42 16.08 17.24 15.79 20.82 19.36 31.78 19.36
La 23.88 19.88 23.88 25.58 31.20 17.43 24.08 34.95 24.63 55.40 28.15
Ce 53.88 48.10 52.77 56.83 59.04 41.99 55.68 60.05 54.40 79.92 49.49
Pr 6.51 5.83 6.07 6.71 7.16 5.11 6.75 7.22 6.86 9.76 5.93
Nd 22.80 22.28 21.14 23.69 24.93 18.50 24.61 24.87 25.01 33.81 17.64
Sm 425 4.45 3.96 4.32 4.51 3.55 4.40 4.53 4.88 5.81 2.82
Eu 0.92 0.93 0.97 0.98 0.72 0.80 0.86 0.93 0.89 1.66 0.77
Gd 3.50 3.40 3.10 3.71 3.42 2.86 3.27 3.58 3.96 4.25 3.87
Tb 0.54 0.57 0.50 0.58 0.51 0.45 0.51 0.58 0.65 0.60 0.44
Dy 3.01 3.17 2.86 3.21 2.77 2.65 2.95 3.12 3.50 3.20 1.55
Ho 0.61 0.66 0.55 0.63 0.56 0.52 0.59 0.63 0.70 0.64 0.29
Er 1.59 1.69 1.47 1.66 1.50 1.36 1.51 1.61 1.70 1.75 1.18
Tm 0.27 0.30 0.25 0.28 0.26 0.24 0.24 0.28 0.29 0.29 0.16
Yb 1.67 1.76 1.44 1.68 1.61 1.33 1.50 1.78 1.57 1.68 1.24
Lu 0.25 0.27 0.23 0.24 0.24 0.25 0.23 0.25 0.22 0.26 0.18
REE 123.69 113.30 119.17 130.08 138.45 97.03 127.18 144.36 129.26 199.03 113.70
O0Eu 0.71 0.71 0.82 0.73 0.54 0.74 0.66 0.68 0.60 0.98 0.72
oCe 1.02 1.06 1.03 1.02 0.92 1.06 1.04 0.86 0.99 0.76 0.88
(La/Yb)n 9.63 7.60 11.19 10.26 13.05 8.83 10.79 13.27 10.55 22.23 15.27

Note: dEu =2 x (Eu/0.0735)/((Sm/0.195) + (Gd/0.259)); dCe =2 x (Ce/0.808)/((La/0.310) + (Pr/0.122)); (La/Yb)x = (La/0.310)/(Yb/0.209); A/CNK = molar Al20s/CaO + Na20 + K20;
A/NK = molar Al203/Na20 + Kz20.

Table S2. Sr-Nd isotopic data from the intrusive rocks in the Baiyinnuoer Zn-Pb deposit.

Sample No.  Age Rb St sRbmsr wspwsr 20 @spwsp  om Nd o WSMM o guNd 20 eNd®  TowMa)  Towa(Ma)
(ppm)  (ppm) (ppm) (ppm) Nd

Granodiorite

BY08 248Ma 962 261 10682 0709230 13  0.7054 38 197 01163 0512560 11 13 904 916

Diorite

BY10 2499Ma 194 382 14708 0709625 17 07044 575 35 00995 0512574 11 18 768 880




Table S3. Pb isotopic data fromthe intrusive rocks in the Baiyinnuoer Zn-Pb deposit.

Sample No. 208Ph/204Pb 20 207Ph/2%4Pb 20 206Pb/2%4Pb 20
Granodiorite
BY08 38.56 0.008 15.557 0.003 18.712 0.004
Diorite
BY10 38.203 0.01 15.557 0.004 18.334 0.004

Table S4. LA-ICP-MS zircon U-Pb isotopic data from the intrusive rocks in the Baiyinnuoer Zn-Pb deposit.

Contents (ppm Isotopic Ratio Age (Ma
Sample No. Pb Th e l; Th/u 27Pb/2%Pb 1o 207Pb/23SI:J 1o 206Pb/28U 1o 27Pb/*Pb 1o 207Plg:~/2§5U ) 1o 2Pb/*U 1o
Granodiorite and granodiorite porphyry
BY02
1 410 3204 8350 0.38 0.05031  0.00126  0.27731  0.00674  0.03983  0.00044 209 57 249 5 252 3
2 234 146.6 5046 0.29 0.04782  0.00165  0.26503  0.01169  0.03968  0.00078 100 81 239 9 251 5
3 293 164.6 6234 0.6 0.04850  0.00200  0.26815  0.01344  0.03998  0.00145 124 92 241 11 253 9
4 304 2074 6338 0.33 0.05466  0.00134  0.29625 0.00748  0.03899  0.00040 398 56 263 6 247 2
5 59.2 4384 11815 0.37 0.05354  0.00136  0.29476  0.00727  0.03975  0.00052 350 55 262 6 251 3
6 473 3265 9621  0.34 0.05091  0.00115 0.27801  0.00608  0.03938  0.00047 235 52 249 5 249 3
7 247 1274 5135 0.25 0.05153  0.00158  0.28317  0.00818  0.03973  0.00062 265 77 253 6 251 4
8 547 399.3 10952 0.36 0.05183  0.00119  0.28664  0.00630  0.03985  0.00050 280 49 256 5 252 3
9 639 529.4 1250.8 0.42 0.05551  0.00189  0.30391  0.00685  0.03947  0.00044 432 76 269 5 250 3
10 19.8 153.6 4046 038 0.05067  0.00154  0.27311  0.00827  0.03881  0.00050 233 70 245 7 245 3
11 255 1326 5282 0.25 0.05288  0.00144  0.29022  0.00764  0.03957  0.00045 324 61 259 6 250 3
12 542 3774 11207 0.34 0.05398  0.00135  0.29203  0.00668  0.03915  0.00061 369 56 260 5 248 4
13 385 281.6 8005 0.35 0.05342  0.00208  0.28344  0.01067  0.03825  0.00064 346 87 253 8 242 4
14 240 162.7 4939 0.33 0.05342  0.00221  0.28669  0.01126  0.03875  0.00066 346 94 256 9 245 4
15 36.7 2303 7737 0.30 0.05252  0.00152  0.28397  0.00790  0.03896  0.00051 309 67 254 6 246 3
16 293 1993 6013 0.33 0.05497  0.00151  0.29816  0.00803  0.03908  0.00045 409 61 265 6 247 3
17 475 3397 9724 0.35 0.05358  0.00166  0.29083  0.00895  0.03901  0.00048 354 69 259 7 247 3
18 521 359.6 10509 0.34 0.05376  0.00120  0.29683  0.00673  0.03966  0.00043 361 50 264 5 251 3
19 747 5743 15179 0.38 0.05176 ~ 0.00108  0.28165  0.00592  0.03914  0.00046 276 44 252 5 247 3
20 66.6 614.4 13235 0.46 0.05377  0.00132  0.29389  0.00717  0.03937  0.00055 361 56 262 6 249 3
21 305 192.0 6426 0.30 0.04925  0.00151  0.26633  0.00865  0.03877  0.00052 167 72 240 7 245 3
22 583 476.6 1206.1 0.40 0.05148  0.00149  0.28190  0.00829  0.03937  0.00058 261 67 252 7 249 4



BYO08

1 351 2438 7208 034 004491 000116 024929 000590 0.03929 0.00042 No data 26 5 248 3
2 350 2728 7043 039  0.04690  0.00103 025707 0.00577  0.03971  0.00049 43 2 22 5 251 3
3 140 1011 2895 035 004470 0.00152 024518 000810 0.03984 0.00066 No data 223 7 252 4
4 190 1544 3834 040 004717 000154 025921 000846 0.03997  0.00062 58 143 234 7 253 4
5 191 1196 3912 031 004793  0.00236 026473 001262 0.04007  0.00073 95 115 238 10 253 5
6 256 1864 5220 036 004877 000149 026847 000781 003998 0.00048 200 70 241 6 253 3
7 231 1828 4659 039 005024 000142 027667 0.00773 003993 0.00048 206 97 248 6 252 3
8 247 2071 5215 040 00529 000164 028694 000941 003974 0.00058 298 68 256 7 251 4
9 268 2382 5469 044 004902 000131 026528 000736 003921 0.00054 150 63 239 6 248 3
10 304 2416 6246 039 005161 000126 028506 0.00730 0.03990 0.00055 333 56 255 6 252 3
11 352 2821 7323 039 005170 000140 028487 0.00736  0.04008 0.00046 272 61 255 6 253 3
12 106 744 2220 034 004931 000189 027010 001050 0.03961 0.00065 161 86 243 8 250 4
13 224 1647 5115 032 005040  0.00189 026990 0.00948 0.03912 0.00058 213 87 243 8 247 4
14 451 5065 9311 054 004957 000106 027159 0.00690  0.03969  0.00061 176 55 244 6 251 4

Sample No. PbC Ont?}tls (pme)I U arpppopp 10 2071127:3055C raml)a WPp/3SY 15 WPb/Pb 1 zoglg;/ezgéa) 1o PbP»U 1o

Diorite
BY10
1 531 5023 10860 046 004878 000143 026268 000730 003893 0.00048 200 64 237 6 246 3
2 250 2725 4919 055 004833  0.00158 026742 0.00863 003999 0.00058 122 78 241 7 253 4
3 197 1350 3961 034 004895 000157 026872 000838 003991 000057 146 71 242 7 252 4
4 209 2764 6261 044 005016 000130 027221 000684 0.03923 0.00052 211 59 244 5 248 3
5 193 1173 3838 031 005980 0.00294 033701 002224 0.03968 000118 598 106 295 17 251 7
6 268 1660 5635 029 004775 000185 026396 0.01069 0.03987  0.00065 87 89 238 9 252 4
7 389 4249 7725 055 005211 000118 028352 0.00641 003924 0.00040 300 52 253 5 248 3
8 435 3123 9038 035 005209 000115 028722 0.00580 0.03984 0.00039 300 50 25 5 252 2
9 289 1856 5638 033 006074 000566 032935 001412 003911 000068 632 202 289 11 247 4
10 224 2061 4563 045 005025 000128 027281 000682 0.03917 0.00043 206 50 245 5 248 3
11 334 2257 6810 033 005049 000118 028078 000740 0.04004 0.00060 217 8 251 6 253 4
12 387 2909 7790 037 005233 000134 029133 000720 0.04019 0.00044 298 64 260 6 254 3
13 180 1311 3773 035 004933  0.00207 026702 001079  0.03918  0.00061 165 98 240 9 248 4
14 228 1760 4725 037 005032 000139 027709 0.00819 003955 0.00049 209 63 248 7 250 3
15 185 1301 3739 035 005087 000189 028295 001091 0.04007 0.00075 235 87 253 9 253 5
16 306 2313 6179 037 005742 000312 031353 001784 003923 0.00094 509 125 277 14 248 6
17 361 2420 7535 032 005101 000140 027528 0.00725 003893 0.00053 243 63 247 6 246 3
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