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Fig. 1 Distribution map of geotectonics and Cenozoic magma—ore deposits in the western margin of the Yangtz Craton
('modified from Yan Qinggao et al. , 2017&, 2019&; Jiang Xiaojun et al. , 2018&)
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Fig. 2 Geological map of the Bada Cu—Au deposit and its adjacent area in Qamdo—Simao Block
(modified from Yang Fucheng et al. , 2020&)
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Q—-~Quaternary; E,l—the Eocene Lawula Formation, volcanic—sedimentary rocks; Kznl— the 1st lithologic member of the Upper Cretaceous

Nanxin Formation; Kznz—the 2nd lithologic member of the Upper Cretaceous Nanxin Formation; K,j—Lower Cretaceous Jingxing Formation;
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Fig. 3 Alkali-rich volcanic—intrusive complex outcrops and microscopic photographs in the Bada Cu—Au deposit, Qamdo—Simao
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Block: (a), (b) Eocene Lawula Formation (E,!) and Nanxin Formation (K,n) unconformable contact relationship profile on the

ridge of earthy highway on the west side of Lawu Mountain; (c¢), (d) sample and microscopic photos of syenite porphyry; (e),

(f) sample and microscopic photos of hornblende syenite porphyry
Kfs—# A PI—RH A s B— R A B Am— AN 068 T BN RAE AT
Kfs—XK-feldspar ; PI— Plagioclase ; Bt— Biotite; Am— Hornblende. The red pentagonal show the sampling location
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Fig. 4 Fraidronite intruded into trachytic volcanic—sedimentary strata of the Lawula Formation in Lawu Mountain

Peak area, Mangkang Basin ( The red pentagonal show the sampling location)
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Table 1 Petrological characteristics of the samples for zircon LA-ICP-MS dating from the alkali-rich

volcanic— intrusive complex in the Bada Cu—Au deposit , Qamdo—Simao Block
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(a) Photos of tuff hand specimens; (b) microscopic photos of tuff (polarizing) ; (c) photos of trachyte hand specimens; (d) microscopic photos of
trachyte ( polarizing) ; (e) photos of fraidronite hand specimens; (f) microscopic photos of fraidronite ( crossed polarized light). Kfs—K-feldspar;

Pl— plagioclase ; Bt— biotite
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Table 3 The analytical results of trace and rare elements contents (x107°) in alkali-rich volcanic—intrusive complex

in the Bada Cu—Au deposit, Qamdo—Simao Block

B 0825-2 ‘ 0825-3 ‘ 0825-4 ‘ 0825-5 ‘ 0827-4 0813-1 ‘ 0826-2 ‘ 0826-3 ‘ 0827-1 ‘ 0827-2
BB RLTE 2 BERCE
Li 12.63 11.09 7.380 12.50 22.58 17.75 21.26 10. 45 9. 800 10.24
Be 2.539 5.462 5.288 7.043 7.819 5.327 3.925 2.453 4.445 5.044
Sc 10.97 10.98 14.72 12. 44 7.750 22.72 7.130 10. 07 4.000 6.770
Ti 5313 5088 6370 5891 4574 8034 3819 4174 3362 3304
v 127.7 105.3 130.8 118.5 87.60 187.0 79.90 95.2 60.70 62.10
Cr 277.4 58.00 127.3 101.0 113.4 411.0 52.40 217.7 91.10 86.90
Mn 132.8 83.90 123.3 548.6 699.3 647.5 278.0 1918 99. 60 414.9
Co 10. 41 6. 340 9. 850 28.41 14.13 25.42 11.09 12.02 4.490 7.180
Ni 33.89 20. 62 32.49 28.63 57.89 85.26 31.36 77.36 25.36 33.15
Cu 36.75 25.95 36.20 26.93 19. 07 60. 00 23.45 34.02 9. 490 19.38
Zn 64. 98 41.09 88.33 107.6 154.6 203.8 150.2 148.2 61.64 130.3
Ga 22.30 24.34 25.29 24.91 23.27 21.48 20.71 21.13 21.20 20.76
Ge 2.073 1. 400 1.727 1.443 1.659 1. 844 1.310 1.282 1.211 1.389
As 20.37 8. 164 24.82 30.59 107.9 85.54 17.77 12.30 62.26 222.2
Rb 283.6 352.0 357.9 317.9 199.3 495.7 258.8 112.7 231.5 239.9
Sr 1936 1498 2285 2103 1632 1673 1290 1904 1274 1247
Zr 283.4 330.6 345.8 359.5 396. 4 367.0 264. 1 216.0 268.0 278.9
Nb 17.18 18. 80 19. 20 19.53 19. 89 20.18 14.96 9.250 14.18 13.05
Mo 4.361 17.22 6.784 5. 826 1.420 0. 654 3.439 2.319 3.520 3.278
Cd 0. 146 0. 187 0. 154 0. 163 0.335 0. 156 0.107 0.271 0.071 0.419
In 0.058 0. 047 0. 045 0.057 0.042 0.072 0. 056 0.041 0. 040 0.230
Sn 4.439 7. 060 3.174 2.631 3.214 4.491 4.228 2.003 1.770 1.615
Sh 0.411 0.707 0. 644 0. 696 4.051 3.118 0.970 7.891 5.024 5. 602
Cs 5.752 15.79 23.81 9.49%4 13.85 7.571 15.16 8.039 7.966 7.173
Ba 2071 1450 2127 2248 1394 1432 1998 1427 1560 1389
Hf 8. 881 9.972 10. 81 10.27 9.09%4 8.505 8.623 7.052 8.79%4 8.818
Ta 1.365 1.538 1. 421 1.554 2.361 2.121 1.322 0.716 1.231 1.188
W 3.996 4.194 4.802 4. 464 5.501 5.277 2.385 0. 886 4. 460 3.611
Tl 2.166 1.295 1.796 1. 429 1.159 1.351 1.511 0.812 2.185 1.929
Pb 60. 87 41.05 55.10 54.51 69. 66 35.89 71.79 128.7 63.82 141.6
Bi 0.228 0.013 0.070 0. 021 0.251 0.142 1. 360 0.017 0.123 0.476
Th 18.79 20. 65 19.24 20.22 24.01 18.10 21.97 13.06 16.77 15.52
U 4.593 4.407 4.955 9.303 5.9%4 13.16 3.969 3.993 3.444 3.728
La 82.24 67.43 85.06 62.58 63.25 48.29 81.59 65.48 56.50 51.75
Ce 165.2 145.6 178.6 135.3 111.6 93.10 156. 8 160.0 103.1 107.5
Pr 18.25 15.29 19.99 13.98 12.82 11.40 17. 46 17.08 11.26 11.26
Nd 69. 54 62.18 77.08 55.74 46.20 45.36 62. 88 66. 46 41.52 41.70
Sm 13. 88 12.03 15. 65 11.17 9.230 10. 07 11.35 12.29 6. 660 7.330
Eu 3.601 2.853 3.959 3.154 2.659 2.956 2.794 3.220 1. 667 1.713
Gd 12.85 10. 74 14. 44 10. 45 9. 690 11.10 9.320 10.75 5.670 6.360
Th 1. 656 1.515 1.976 1.453 1.048 1.292 1.299 1.282 0.740 0. 840
Dy 7.092 6. 859 8.470 6. 694 5.130 6. 685 5.380 4.966 3.158 3.635
Ho 1. 150 1.296 1.514 1.208 0.915 1.297 1.010 0. 846 0.552 0. 685
Er 3.289 3.547 4.249 3.540 2.725 3.780 3.131 2.429 1.698 2.052
Tm 0.379 0.493 0.521 0.439 0.352 0.492 0.397 0.287 0.236 0.281
Yb 2.538 3.139 3.536 2.870 2.314 3. 060 2.657 1.798 1.570 1. 907
Lu 0.356 0.486 0. 494 0.439 0. 402 0.528 0.416 0.253 0.258 0.289
Y 25.39 28.19 33.33 25.46 30.39 41.24 21.61 18.79 12.33 14.53
Y REE 407.4 361.6 448.9 334.5 298.7 280. 6 378. 1 366.0 246.9 251.8
Y LREE 352.7 305. 4 380. 4 282.0 245.7 211.2 332.9 324.6 220.7 221.2
> HREE 54.70 56.26 68.53 52.56 52.96 69.47 45.22 41.40 26. 21 30.57
( XLREE/ X HREE) 6.45 5.43 5.55 5.36 4. 64 3.04 7.36 7.84 8.42 7.24
8Eu 0.81 0.75 0.79 0.88 0.85 0.85 0.81 0.84 0.81 0.75




55 6 ] 2 A BUR 8 Co—Au B X E B I —{RACE P91 85 40 4% SOt ER (b 22 ik 1885
3Ce 1.00 1.07 1.03 1.08 0.91 0.94 0.97 1.15 0.94 1.04
=AY 0812-2 0810-5-1 | 0810-5-2 | 0812-1-4 | 0812-2-8 0821-6 0821-1-1 | 0821-7-2 0808-3 0811-5-3

B IERBES FNIERBEE
Li 16.79 36.99 36.79 20.93 14.51 32.10 16.27 44.78 18.99 20. 66
Be 5.865 3.083 3.150 7.770 5.573 7.570 5.370 2.658 5.882 5.668
Sc 9.010 9.300 9.210 10.23 10. 32 11.22 7.460 8. 000 9.220 8. 160
Ti 4011 3477 3531 3608 3096 4614 2891 3310 3386 3130
v 89.50 76.20 71. 60 89.20 74.80 98.20 60. 80 65. 00 73.80 67.70
Cr 59.70 58.90 63.50 82.40 81. 80 100. 2 53.90 59.50 80. 00 60. 90
Mn 1344 2466 536.9 452.6 6056 868.6 505.5 482.3 975.0 656.5
Co 9.900 16.93 10.63 12.01 42.64 15.07 9.310 11.33 12. 15 15.32
Ni 21.36 31.84 23.12 28.25 213.2 26.45 18.27 22.17 27. 66 22.06
Cu 10.23 10. 38 11. 49 21.79 42.47 21.25 10.13 8. 180 21.48 14. 66
Zn 97.85 45.18 63.36 38.39 622.9 201.0 41.23 79.32 72.86 47.84
Ga 20.08 21.73 21.75 20. 89 19. 62 20. 17 19.63 21.98 20. 35 19.18
Ge 1.349 1.239 1. 659 1.345 1.537 1.567 0.990 1.381 1.091 1.310
As 107.8 53.55 33.78 10.23 482.5 92.15 9.506 14. 00 21.38 5.596
Rb 179.3 176.6 225.0 260. 1 290.9 314.3 233.7 284.4 287.3 268.5
Sr 851.7 317.2 928.2 976.8 521.5 1194 871.3 765.0 1039 1034
Zr 343.8 269.3 242.9 272.7 217.8 399.5 207.0 271.7 250.8 228.0
Nb 19. 80 15.31 16. 00 15.59 12.48 21.03 14. 06 15.83 14.43 14.52
Mo 2.937 3.079 1.710 1.709 4.989 3.764 1.855 2.613 6.261 4. 089
Cd 0.073 0.137 0.135 0.130 4.092 0.112 0.111 0.137 0.113 0.102
In 0.113 0.252 0. 046 0.053 1.020 0.053 0.038 0.044 0.043 0. 036
Sn 4.122 3.253 2.964 3.005 2.772 3.900 2. 682 2.974 3.717 2.762
Sh 6.079 11. 44 3.796 2.815 120.1 1.990 1.271 1.684 6. 621 1. 621
Cs 15. 41 8.435 14.21 6. 895 30.95 19.27 10. 42 15.45 18. 49 7.040
Ba 783.0 444.0 3179 1121 636.0 971.0 1233 1432 976.0 1277
Hf 8.652 8.780 8.333 8.527 6.905 9.244 6.937 9.510 8.540 7.774
Ta 2.89%4 1.412 1.390 1.316 1.071 2.577 1.272 1.457 1.336 1.360
W 6.933 6.119 7.884 0.957 6.017 3.331 1.270 5.639 4.996 4.996
Tl 1.730 2.296 2. 666 1.195 3.992 1.971 1.209 2.098 2.047 1.614
Pb 19. 81 34.57 33.08 57.02 31.02 46. 50 31.90 32.19 34.33 39.80
Bi 0.515 0.411 0.515 0.513 1.707 1.021 0.210 0.369 0. 686 0.218
Th 24.58 18.95 18.12 19. 15 14.05 24.21 17.15 20.20 18.29 18. 14
U 5.525 8.874 4.162 5.366 15.02 7.506 4.713 4.226 5.026 8.820
La 43.30 45.45 55.64 46.29 49.58 42.40 56. 46 59.53 52.10 62.08
Ce 81. 80 93.80 112.8 94. 00 96. 40 85.10 109.0 111.7 104.8 117.8
Pr 9. 440 10.32 12.04 11.10 10.70 9.350 11.85 11. 68 11.56 12.27
Nd 35.42 41.21 47.00 42.58 42.26 35.34 41.28 44.97 43.16 46.49
Sm 7.840 7.930 8.910 8. 660 8. 460 7.820 8.580 8.270 8. 830 8.610
Eu 2.160 1.998 2.145 1.967 2.259 2.131 1. 906 2.134 2.193 2.248
Gd 9. 050 8.130 8.360 8.710 8. 660 8.610 8.270 8. 840 8.520 8.630
Th 1.358 1. 144 1. 141 1. 187 1.290 0.990 1. 004 1.080 1. 169 1.205
Dy 5.811 5.081 5.273 5.483 6.079 5.240 4.902 5.328 5.378 5.442
Ho 1.335 1.045 1.016 1.058 1.255 0.970 0. 966 0.976 1. 085 1.076
Er 3.462 3.328 2.954 3.214 3. 644 2.972 2.824 3.086 3.245 3.218
Tm 0. 682 0.475 0. 403 0. 440 0.518 0.419 0.376 0.439 0. 448 0.444
Yb 3.195 3.228 2.802 3. 080 3.380 2.777 2.516 3. 040 3.114 3.072
Lu 0.721 0.515 0.433 0.478 0.523 0. 470 0.418 0.484 0. 499 0. 485
Y 33.57 25.74 22.08 25.62 28.25 30. 89 21. 60 22.72 23.28 23.21
Y REE 239.2 249.4 283.0 253.9 263.3 235.4 272.0 284.3 269.3 296.3
> LREE 180.0 200.7 238.6 204.6 209.7 182. 1 229.1 238.3 222.6 249.5
> HREE 59.18 48. 69 44.46 49.27 53.60 53.34 42.87 45.99 46.74 46.78
( XLREE/ Y HREE) 3.04 4.12 5.37 4.15 3.91 3.41 5.34 5.18 4.76 5.33
8Eu 0.78 0.75 0.75 0.69 0.80 0.79 0.68 0.76 0.76 0.79
8Ce 0.95 1.02 1.02 0.98 0.98 1.00 0.98 0.98 1.00 0.98
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FE 0813-2 ‘ 0810-1-1 ‘ 0810-1-2 ‘ 0810-2-1 ‘ 0810-3 = 0813-2 ‘0810-1-1 ‘ 0810-1-2 ‘ 0810-2-1 ‘ 0810-3
HiE B Bt Py cbes W B Bt Py Co ey
Li 16.31 15.69 20. 33 18.13 23.01 W 3.666 | 4.317 | 4.281 | 3.986 | 5.106
Be 5.101 5.951 5.977 5.490 5.589 Tl 0.214 1.362 1.253 1.343 1.932
Se 9.560 17.47 16. 89 16.63 17.41 Pb 27.05 36.72 134.7 104.2 179.0
Ti 4738 5960 5538 5585 6283 Bi 0. 069 0.229 0.257 0.320 0.293
v 76.70 151.3 141.9 140. 1 149.5 Th 24. 17 11.88 11.78 11.38 13.18
Cr 85. 60 363.7 347.1 335.0 372.0 U 5.986 5.029 5.701 5.374 11.05
Mn 595.9 909. 8 1092 993.1 481.9 La 55.40 47.50 47.93 46.55 58.70
Co 12.09 23.23 25.94 24.26 23.84 Ce 104.3 | 102.8 | 103.9 | 100.6 | 110.2
Ni 25.02 85.47 89.26 88.97 96. 48 Pr 12.32 11.93 12.48 11.56 13.78
Cu 21.98 58.71 39.20 45.71 64.25 Nd 46.30 49. 06 49.78 47.94 55.19
Zn 117.3 240. 1 241.0 267.1 622. 1 Sm 9.900 9. 630 10. 12 9.480 11.10
Ga 19.83 19.35 18.36 18.40 20.56 Eu 2.482 | 2.680 | 2.732 | 2.758 | 2.890
Ge 1.538 1.477 1.448 1.387 1.461 Gd 11.11 9.750 9. 180 9.790 11.28
As 76.08 2.400 2.764 2.691 1. 447 Th 1.332 1.268 1.312 1.255 1.525
Rb 247.4 276.5 280. 1 269. 4 307. 1 Dy 7.004 5.788 5.737 5.582 6. 995
Sr 1194 1295 1251 1222 1412 Ho 1.317 1.097 1.075 1. 096 1. 306
Ir 408.2 231.0 226.5 214.5 251.9 Er 4.010 2.905 3.085 3.160 3.883
Nb 22.29 13.20 12.94 12.98 14.76 Tm 0.548 0.412 0. 403 0.412 0.478
Mo 0.849 52.39 1.930 3.649 4.080 Yb 3.584 | 2.590 | 2.580 | 2.604 | 3.179
cd 0. 064 0.963 0. 540 0.408 2.184 Lu 0.594 | 0.383 | 0.379 | 0.398 | 0.480
In 0.043 0. 060 0. 061 0. 059 0.063 Y 41.47 22.93 23.70 23.24 30. 36
Sn 3.191 2.977 3.374 2.790 3.241 > REE 301.7 270. 8 274.4 266. 4 311.3
Sh 1.825 0.551 0.555 0.513 0.304 S LREE 230.7 | 223.6 | 227.0 | 218.9 | 251.8
Cs 11. 80 6. 840 7.233 6.938 6. 860 Y HREE 70.97 47.13 47.45 47.53 59.49
Ba 849.0 1293 1286 1283 1391 > LREE/ Y, HREE| 3.25 4.75 4.78 4.61 4.23
Hf 9.429 7. 680 7.172 7.571 8.524 dEu 0.72 0. 84 0.85 0.87 0.78
Ta 2.852 1.000 0.997 0.957 1.120 5Ce 0.94 1.03 1.02 1.03 0.92

N I BR bR o 55 47 FE B 91500 (2 ) K Plesovice (1
J) o TR 2 B Bl Ak R GLITTER ( Version
4.0) SER, A THE R ISOPLOT #E47, HE SR
GIRWE 2,
3.3 £ENETESWN

FFREETCR AT R S ik 2 BT RS A0
Yo v A B WL IR IT 0TS A 200 A AR, R A%
IV FEE NG RR SR, T S mL TR AR,
HR A X £ B 1 22 R 76 B 1000 A% /5 AL L,
F PE300D %! 3 J8HE A 45 B9 IR i 1% X (ICP-MS)
AT TR TR B TR, A AN E BN T
5% W fESH YA GSR-1,
3.4 &% Sr—Nd B ESH

SR HVRF RO Bl 2 042 A AR i I WEA T Sr Nd JT
RO B w4 R 248 0k B & 55 B IR TG
{% (MC-ICP-MS,NEPTUNE Plus) %} Sr . Nd [ql{3; & i
78T, TR Hrad #2 v, Sr Al Nd 25 FH 43051 0
10°~10"g A1 5x10™"g, FFHH ICP-MS 4% Rb,
Sr.Sm I Nd MR BT T n(YRb)/n(*Sr) il n
("7Sm)/n("Nd)EH(F 4) , XF4H7 A9 Sr Al Nd [A]
MRWEIET T IH L IE, 55508 n (¥Sr)/n

(%Sr) = 8.37521 Hl n ("*Nd)/n ('"Nd) = 0.7219,
TR 73 AT 20 3R UL RE R FE 45 (2010) .
3.5 A Hf BIESH

BiA HE [ 2R 7R ORI h—Z2 220 h B A
LB TAKR FRE A ( LA-MC-ICP-MS) | #EA7 3R, 52
IS FEoR H He A 0 00l B 28 <, AR B8 5 A K/,
PR i O BER B AR 20~ 40 pm ANZE Ipdr i
B U-Pb AR 550k [l — a5, 04 i %o 85 A i A
Plseovice #EAT43HT , LATEAR 1 G#) ioh 25 S 19 a4
IR 3B AT 45 0 B 1E 4 il ik e fE S % 0] A
(2007) , SrHr&sR IR S,
4 IrpEs
4.1 %A U-Pb &Fiy

LA-ICP-MS 547 U-Ph I AEAF i Bk 3% 1) 85 4 9t
2 R ZH0IE e hs , AR ARIR B AR AR, 2D
WA BRI EAR, IR O (CL) BHREoR,
KEFE A BAT MAVE KRG BRI 250 (K 6
ab flc), 3 HFEME A U-Ph EF M8 it 0
%2,



%6 4 A WA HUR ELIE Cu—Au B DX R BRI —AR A 7 8 A0 470 S M BR AL 2 A 1887

(a)0813-1 100 pm

33.84+0.83 Ma 34.16+0.88 Ma 35.56+0.74 Ma34.4+0.8Ma 34.56+0.66 Ma 33.4+1.5 Ma 36. 3+1 6Ma 34.2+1.1 Ma 33.3x1.2Ma

(0.70) (0.62) (0.98) (1.62) (1.16) (0.78) (1.24) (1.07) (2.44)

(b)0827-4

3 —
33.78+0.84Ma  33.76+0.71 Ma 34.01£0.71 Ma 33.88+0.77 Ma 34.41£0.77 Ma 35.65+0.84 Ma 34 88+O 87 Ma
(0.49) (0.63) (0.95) _ (0.88) (0. 0.86) (0.62)

36.08+0.86 Ma 34.96+0.88 Ma 36.61+0.78 Ma 36.35+0.75Ma 35.64+0.96 Ma  35.24+0.8Ma 34.11+0.68 Ma

100 pm

(0.65) (0.65) (0.96) (0.52) (0.77) (0.77) (0.61)
(c)0813-2
200 pm 34.7+1 Ma 35 241 1 Ma 33.37+0.89 Ma
(1.05) (0.72) (0.74)
34.7£0.97 Ma 34.7+0.7 Ma 32.47+0.95 Ma 35.05+0.93 Ma

(0.83) (0.95

" 32.5440.91 Ma 34.9+1.2 Ma 34.6+1.3 Ma 35.5+1.1 Ma
(0.89) (1.16) (1.39) (1.19)

6 BH—EF MRS Cuo—Au 07 X E K II—R AZCE AR RS CL 1R
(ZLVEl/ S22 S U-Ph I BT/ mi 2 Bl Dy 1 [l 3R r 5 184 Bl N 7 A I 65 T Th U fH)
Fig. 6 CL images of zircons form alkali-rich volcanic—intrusive complex in the Bada Cu—Au depsoit, Qamdo—Simao Block ( The
red/solid circle is the U-Pb test position, and the yellow/dotted circle is the Hf isotope test position. The number in the circle

represents the test point; Number in brackets represents Th/U values)

R4 EB—BFHEREREBEBZASTRERMNL—BARERLE Sr—Nd B RLER
Table 4 Sr—Nd isotope analytical results of the whole rocks from alkali-rich intrusive—volcanic

complex in the Bada Cu—Au deposit, Qamdo—Simao Block

. n(*Rb) | n(*Sr) n(*Sr) n(¥sm) | n('®Nd) n('“Nd)
i % % 36 T o 1 ena(0) | ena(t) | Tow Tome

n(*Sr) n( ¥ Sr) n(*Sr) 1, n( "' Nd) n( "Nd) n("Nd)
=l 0825-2 0. 42388 0. 70872 0.70851 0. 12064 0.51229 0.51226 -6.75 | —-6.41 1406 1369
K| 0825-3 0. 67994 0.70803 0.70770 0. 11690 0.51240 0.51238 -4.58 | -4.23 1178 1191

JL

% 0825-4 0.45322 0.70770 0. 70747 0. 12270 0.51239 0.51236 -4.90 | -4.57 1280 1219
E 0825-5 0.43741 0.70767 0.70745 0. 12104 0.51240 0.51237 -4.74 | -4.40 1244 1206
08274 0.35341 0.70704 0. 70686 0. 12075 0.51236 0.51233 -5.38 | -5.04 1294 1258
Il 0813-1 0. 85763 0.70714 0.70672 0.13412 0.51242 0.51239 -4.27 | -4.00 1402 1172
By 0826-2 0. 58051 0. 70839 0.70810 0.10910 0.51233 0.51230 -6.09 | -5.70 1202 1311
% 0826-3 0.17128 0. 70638 0. 70629 0.11174 0.51254 0.51251 -1.95 | -1.57 917 975
7.{( 0827-1 0. 52580 0.70770 0.70743 0. 09687 0.51238 0.51236 -5.07 | -4.63 1009 1224
108272 0. 55667 0.70776 0.70748 0. 10626 0.51241 0.51238 -4.55 | -4.14 1059 1184
i 0810-1-1 0.61782 0.70745 0.70714 0. 11865 0.51243 0.51241 -3.98 | -3.63 1150 1143
IKJ/I 0810-1-2 0. 64788 0.70758 0.70726 0. 12289 0.51243 0.51240 -4.02 | -3.69 1207 1147
51; 0810-2-1 0. 63792 0.70758 0.70727 0. 11953 0.51242 0.51240 -4.19 | -3.85 1179 1161
d.:% 0810-3 0. 62934 0.70765 0.70734 0. 12151 0.51242 0.51239 -4.23 | =3.90 1207 1164
108132 0. 59954 0.70753 0.70724 0. 12919 0.51238 0.51235 -4.99 | -4.70 1387 1229
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(2)0813-1 (b)
0.0064 + 40+
381
0.0060 +
2 36+
& 0.0056 1 ] ] ] l ]
B 341 1 l l
% 0.0052 4
321
0.0048 + |
AT 3 4 #$=34.47+0. 60 Ma
n=9, MSWD=0.72
0.0044 ¥ + +
0.02 0.03 0.04 0.05
n(207Pb)/n(235U)
Q0062 (c)0827-4 @
0.0060 T e
0.0058 + .
9 .l
L 0.0056 1 [ 1 L1 |
z [ [*
£ 0.0054 1 34t
T
0.0052 +
321
9060 1 AL 35 45 #4=34.88+0. 59 Ma
n=14, MSWD=1.6
0.0048 i : : i 30
0.028  0.032  0.036 0.040  0.044  0.048
n(zo7Pb)/n(235U)
39
(€)0813-2 6)
0.0060 1
371
5 0.0056
st |
£ 1 I l
T 0.0052 T
< 33..
0.0048 T 314
AL 24 4E #=34.18£0.53 Ma
n=13, MSWD=1.04
0.0044 29

n(ZNPb)/n(”SU)

0.022 0.026 0.030 0.034 0.038 0.042 0.046

Bl 7 B#—BF R ELE Cu—Au 7 X E IR K I—R A LA R LS G LA-ICP-MC U-Pb 4F %  F &

Fig. 7 LA-ICP-MS U-Pb concordia diagrams of zircon from alkali-rich volcanic—intrusive complex

in the Bada Cu—Au deposit, Qamdo—Simao Block
(a) ((b)OSI3-1(EEKA) ;(c) . (d)0827-4(CHLIEH ) ; (e) . (1)08132( THLH)
(a), (b) 0813-1(tuff); (c), (d) 0827-4 (trachyte); (e),(f) 0813-2 (fraidronite)
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LB AL 0813-1 (&8 K7 ) 9 s A 1Y Th 1Y
Aol 324%107°~1229%107° -1k 664. 7x107°,U
SN 173.7x107° ~ 1970 x 107, SF- ) Fy 635.2 %
107°, Th/U i} 0.62~2. 44, FEShES AR Th/U 5
FF IR 25 R4 FREAE S L fR 25 0% 45 o 1 B B
(Rubatto et al,2002) , MWHXFT3K 9 NEIEL H I n
(*Pb)/n(**U) I ERAE A 33.3~36. 3 Ma, H A
o di T3t 2 O (B 7 a,b) o FTA L
P 45 1 n (PP ) /n (PPU) B9 B ¥ 48 i h
34.47 +0.60 Ma(n=9,MSWD= 0.72) , At £ =42
I BRI o 1 R B B 5 — B A 0827-4 (K TH
) 14 BB A Th B8R 263x107°~1317x107°,
SN 512.2%107°, U %5 B 4 404 x 107 ~ 1386 x
107, F-#18 678.1x10°°, Th/U {&i M 0.49 ~ 0. 96,
FEM S A Th/ U EFIE) PR 45 A8 RRAE S i Hhy
PR RS L, KT IR 14 DNEE A W n
(*Pb)/n(P*U) AR HEREE I FE 33. 76 ~36. 61 Ma Z
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&), BRI T —8h 4 Fol BT (B 7 ¢,d) .
FIAT B S5 n(P°Ph) /n (P U ) BYSITAF- 2447 5%
9 34. 88 £0.59 Ma(n=14 MSWD= 1.6) , HftFH
Tl 7 AR AR

M B B A i 0813-2 (KR BEA ) 13 S A Y Th 1Y
SN 186X107° ~641x107° SFH) K 332.3x107°, U
S 238. 1x10°~601x10°°, F-44 4 353.3x10°°,
Th/U {4 0.72~1.39, #5440 Th/U H AT
IV G A RRIE S B Ry 5 I 2 SV E TR A,
Bk 13 A~ B0HE 45 P Ph/ U 4F 4 #8 4E h 7
32.47~35.5 Ma, HAE 4011 T — B £ 1 sl L
I (ET e,6) . A S 4 12 Ph/ 7 U B INAF-
BIAEWY M 34.18+0.53 Ma(n=13,MSWD= 1.04),
HARFREE K A Y AT
4.2 EEWETEHE

25 PFAE S A A Tl i 8508 DL 3k 3, AR 11T
B 8a) BT LI Y, B B KL A FE S

[Sa; —»— IEKBE A syenite porphyry Y
= — I EK B £
&= 100 hormblende syenite porphyry| & 100
&® iz
o oB
i i
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1

Rb Th Nb La Pb Sr

(b)

Zr Sm Gd Dy Ho Tm Lu

Ba U Ta Ce Pr Nd Hf Eu Tb Y Er Yb

Kl 8 E#H—R SRR ELIE Cu—Au 67 X BB I— AT A RRE A T OC R 2R (a o) FIRUE TR
JEUU L R [ 1] (b () (J5EAE 3 FIERRE B AT B E AL (LG Sun and McDonough,, 1989)

Fig. 8 Chondrite-normalized REE patterns (a, c¢) and primitive mantle-normalized trace element spider diagrams (b, d) of
samples from alkali-rich volcanic—intrusive complex in the Bada Cu—Au deposit, Qamdo—Simao Block ( normalization values
from Sun and McDonough, 1989)
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FIVKE T 25 10 TE 43 i 42 @ 1) A7 BE Y [ (La/Lu) =
9.81~24.73] , i L 5w Z1E 4 ( X LREE = 211.2
~380.4 we/g) , HH LI T (Gd/Lu) = 2.60~
5.25] B & A (26,21 ~69.47 pg/g) , BT 10
PR Y R 551 Eu 7L 5% (8Eu = 0.75 ~
0. 88) FIELHIH) Ce 5 (8Ce = 0.91~1.15) , %+
MEHIRE (X REE = 246.9~448.9 pg/g) ., 1EZ
Ji s M (BT A v A ) 22 T Rk I 181 (&1 8b) |-, kil
AEAH—BWE SRR, B RE FRAITE
(LILEs) Rb.Th U Sr Y& 4, i = H S 7k o &£
(HFSE)Nb Ta Zr %

] By BeAR A A RE i IE A BRES LA DN IR B Y
Fic 43 i 28 (& 8a) th 5 ) A7 BEA A [ (La/Lu) =
6.44~13.77] i L8 F E £ ( X LREE = 180 ~
249.5 pg/e) , EM LT[ (Gd/Lu)y= 1.55~
2.39] (H& HEAK (42.87 ~59. 18 pg/g) , Frill 10
e RIS A Eu 1 %% (8Eu = 0.68 ~
0.79) FIELFIH) Ce 5 (8Ce = 0.95~1.02) , %+
MEHIRE (X REE = 239.2~296.3 pg/g) ., fEZ
Ji e M AR A v A 1) 2 T Rk I 11 (&1 8b) |-, kil
AEAH -SSR, B RE FRATE
(LILEs) Rb.Th U . Sr 2589 & 4, i = #3758 o &
(HFSE)Nb Ta Zr %,

WG [ BERE i B et R B 5 LB B kL 5 A
NG GRCR A 204 R kLS 4 it £ (1A
8c) WM ABEMIAL (La/Lu) y= 10~13.55] 5% H
+3BFIE S ( TLREE = 218.9~251.8 pg/g) , EH
F XTI (Gd/Lu) = 2.31~3.15],{H & HHAK
(47.13~70.97 pe/g) Tl 5 AHE SR I H 55 19
Eu 5% (8Eu = 0.72~0.87) FIEH K Ce F4
(8Ce = 0.92~1.03) ,Fis + B IR & ( TREE =
266.4~311.3 pg/g) . FEL) MG MU AR HEAL I 2
JCE R (B 8d) I, Kl st — S e 43 2
X, IR FEAICE (LILEs) Rb  Th U, Sr % 1 &
£ 1T i E R oe E (HFSE ) Nb  Ta Zr 55
4.3 Sr—Nd—Hf E{r Z4F1E
4.3.1 £% Sr—Nd Rfrx

FES TS SR G T35 4, A 20 B AR i 1 B
A ALY Sr A1 Nd R R AR, BBl A RE A
B A B n(YRb)/n(*Sr) {0 0. 17128 ~
0. 854763 ,n(¥Sr)/n(*Sr) A} 0. 70638 ~ 0. 70872,
FHE £ =34 Ma, I BRI n (YSe)/n(*Sc) H A
0.70629 ~ 0.70851, n ("'Sm)/n ("Nd) {H N
0. 09687 ~0. 13412 ,n("*Nd)/n( "*Nd) {4 0. 51229

~0.51254 1188 ey, (1) [EHN-6.41~-1.57, Py
Bt Nd [R5 32 i 8 A AR I (T, ) YU RN 0.97 ~
1.37 Ga,

M R B B A i o KA R B 5 L B A
IR ZHRE, H n(YRb)/n(*°Sr) {1 K 0. 59954
~0. 64788 ,n(YSr)/n(*Sr){HH 0. 70745 ~0. 70765,
R ¢ =34 Ma, HHE BRI n(YSr)/n(PSr) HHA
0.70714 ~ 0.70734., n ("Sm)/n ("¥Nd) {H N
0.11865~0. 12919 ,n("*Nd)/n( "*Nd) &~ 0. 51238
~0.51243, 7181 e, (1) HH-4.70~-3.63, FH
B Nd Al o7 2 i A5 AR S (T, ) YE N 1. 14 ~
1.23 Ga,

4.3.2 %A HfELE

YL BOMLTHD 5 356 K A A i AR B B = e A
a1 R R a5 R IR 5. F B Bok i A
FIBE I ERESR B n (7 Lu) /n("HE) {HAE 0. 000822 ~
0. 001547 Z[8], i HAE Y/ 0. 002, g5 A T2
BT BAR B A HE B9FR R BFI o (7°HE) /n
("THE) (B AR SR A 2 TR R Y 1E R R ALY
(RAEICEF,2007) o 14 AW E 0 "°HE) /n("HE)
{E65 4 0. 282751 ~0. 282875, F-HIE K 0. 282824,
FR A [R5 A SR A A0 SR AR WA IR 3, 25 s
ey(t) H R 0~4. 4 XN By Bt X AR 717 ~
958 Ma,

T R 5 AL TR 25 A i 7 L () 437 38 A A B
SRR BERE S HE [ A 2R AR L, e on
("Lu)/n( "THE) {HAE 0. 000824 ~0. 001646 = [a] , ff
AHAE /N TF 0.002, 10 A0 51 n (7HE) /n
("Hf) {3 BBl 0. 282761 ~ 0. 282832, F- 4 {H
0. 282791 , MR i A ) A7 $R A5 B4 SRS AR I A IE T3
gE AR e, () TH 0.3~2.9, X B By Bk 204
144 932~1091 Ma,, R Bt i 85 A HE B xCAF 1%
TERT45 AR A ( 34. 18 ~34. 88 Ma) , KW A K A
X A2 3 ) 52 ) TR G BUR T e A b i (R AR T
4 2007) .

5 e
5.1 BERK

A X EL A Cu—Au B X B B8R K
FELTET 2 R G B B o~ KL iR 1785 A LA-ICP-MS U-Pb
FEH AR AT, e & BIFRAT n (PPb) /n (PPU)
TECEAERS H 34. 47 £0. 60 Ma 34. 88 +0. 59 Ma
134,18 £0. 53 Ma, fRFZ LA I LT 1m 8 R
Wi, WA (2016) X R AL AT LA-
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Table 5 The Hf isotope analytical results of alkali-rich intrusive—volcanic complex
in the Bada Cu—Au deposit, Qamdo—Simao Block

176 177
2 nt ::Yb) e :: ) 'n( it it sur(1) T Ton Srwme
n( ""Hf) n( ""Hf) A 20 (Ma)

1.1 0. 034096 0.001154 0. 282846 0. 000017 33.78 3.3 578 774 -0.97
3.1 0. 038282 0. 001262 0.282831 0. 000017 33.76 2.8 601 803 -0.96
6.1 0.031893 0.001196 0.282824 0. 000015 34.01 2.6 609 815 -0.96

R 7.1 0.025130 0. 000832 0. 282822 0. 000017 33.88 2.5 607 820 -0.97
ML A 12.1 0.036610 0.001197 0. 282875 0. 000016 34.88 4.4 537 717 -0.96
(0827-4) 17.1 0. 037375 0.001273 0.282854 0. 000017 36.61 3.7 569 758 -0.96
18.1 0. 042571 0. 001547 0. 282829 0. 000017 36.35 2.8 609 806 -0.95
20.1 0. 033966 0.001166 0. 282865 0. 000015 35.24 4.0 550 735 -0.96
23.1 0. 042431 0. 001446 0.282872 0. 000018 34.11 4.2 545 723 -0.96
[2.1 0.035324 0.001315 0. 282751 0. 000017 33.84 0.0 716 958 -0.96
Ve 5.1 0. 038556 0.001322 0.282812 0. 000031 34. 40 2.2 628 838 -0.96
(0813-1) 6.1 0. 040028 0.001461 0.282814 0. 000018 34.56 2.2 629 836 -0.96
13.1 0. 022999 0. 000822 0.282773 0. 000015 34.20 0.8 675 913 -0.98

14.1 0. 030628 0.001010 0.282763 0. 000018 33.30 0.4 693 934 -0.97
7.1 0. 040957 0. 001389 0.282832 0. 000013 35.2 2.9 602 932 -0.96
8.1 0. 033949 0.001210 0. 282766 0. 000013 33.37 0.5 693 1082 -0.96

11.1 0.031363 0. 001085 0. 282786 0. 000014 34.70 1.2 663 1036 -0.97
. 12.1 0. 040016 0.001452 0.282777 0. 000012 34.70 0.9 681 1055 -0.96
ggz 13.1 0. 046876 0. 001646 0.282791 0. 000014 32.47 1.3 665 1027 -0.95
(0813-2) 14.1 0. 023588 0. 000824 0.282777 0. 000015 35.05 0.9 670 1055 -0.98
15.1 0. 032375 0.001187 0. 282761 0. 000015 33.64 0.3 699 1091 -0.96
16. 1 0. 044097 0.001491 0. 282796 0. 000014 32.54 1.5 655 1015 -0.96

17.1 0. 032350 0. 001093 0. 282825 0. 000015 34.90 2.6 607 947 -0.97

18.1 0. 046657 0. 001565 0.282801 0. 000015 34. 60 1.7 649 1002 -0.95

ICP-MS %54 U-Pb MAFEJf 3815 36. 4 ~35.2 Ma HJ4F
I I LR T bR i A P 9, 59 41 Su 45 (2018)
SRR P KL B IR R T A/ Ar IAEAF 5T, 3K
FHAEIE A 33. 420. 5 Ma 1 34. 7+0.5 Ma, A i
ERLA KL BT LR = Wopr e i e 4 i
At s EE (2020) WAREE T AR X & 0 BEA 7R 1Y
oA 35.0~34.7 Ma, i BT i) 4F I3 5 A
SCRRAE IR 22 5 BN — 80, BUIEA Cu—Au 7K
B —RAZA L TRt A N A SCHGE
1) 34. 88 ~34. 18 Ma & il K LLI—12 A& #H AT W4T
455 v DR IE FRE i L T R B B 2 i A ARE
T T 2L 2R G 4 1R Y T S 5 (R B I K S 0 B
R 40 ~24 Ma WG, HiZ e 25306 o i 1 3 7 (35
+5) Ma (IS, 2006,2020) , Ui B 1% B B 2% 5 1A
WA F Bl N S v N g, X B E
BB AT % B R B 2 S T X B A L 2 A
it 2 8 AR P 81 B — B ML A o A R
X,
5.2 AFFEKE
BREN—EILEWR A G 2 NW [0 W25

i, HH B VR 28 25 0 NWW [A], 28] n] pg BL4k &
B JE SH 9 Y B I A R T, PR R A ZE T
A R RV PR v B IR T, R AR
RS RO R X A R, H B2
IR L A A BRI T 32 A0 it A S AR i Hh g
B3 il ( Morrison , 1980 ; 7K T JR 55,1997 ,1998b ; 22
FEHESE | 2006a,2006b) .

ARSCHT TR 25 PRFE 5 0 e oe 2 AT 0T
BRI — 80 N EERKE T AR (LILE)
A 0% (LREE) |, 1fif 77 #i (= & # JG 2 ( HFSE )
MR +ICFE (HREE) |, /R 718 1R A I X 1) — i
FFIE, Nb/U fHH VB b 30 51 o 72 R Y 0 48 A, B2 3K
Cu—Au 7" X & 22 7 7 1 Nb/U {E (0.44 ~1.55)
Lt MORB F1 OIB(Nb/U =47, Hofmann et al. ,1986)
AR 2, . bb i 5¢ 1 H1 78 ( Nb/U = 9, Taylor and
McLennan , 1985) 14 Bk - Y4106 DT FR 4 ( Nb/U =
5,Plank and langmuir, 1998 ) fI% , {H 422 1 4 i 47 B ik
WARR Nb/U (0. 22, Ayers, 1998) , 2 B np 7
T R ORI It AT b S8 AR AR FH 2 b b 9 IX A
FEIAME M EZE RN R, I, A A E S, If &
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PLHES Y Eu 5% (0. 68-0. 88) , BLH IR X A7 /i
FH AR B BCA K R A i ERHC A 1 oy B 4
A ARFEX 5 3 HREEs F1Y Ui BR IR X A5 A 1 £ 5%
B, TE[n(YSr)/n(¥Sr) ], —ey(t) B 15 14
PG FEIEAEMIT X3 ( B9 a) , KB X & Bl 2k
IH—RAZCAARIE T 1T = FE i,

T3AN AR X B BOM A 5 1L R R B B s
KA DKIE A e () (TS AR LTE 0~ 4. 4 Z 18], T
AEA e (D) EBIKRTE E e(1)—t BIfFEHI% 5
07T 77 5 5 B P ([&T 9b) |, B X 75 i
Hg | 3x 5 ER T 2R AE A Se—Nd [R5 A5 2 A0 TR
DA A AR ) S s 25 M IS, — PR
T, Nd Fl Hf [R R AFAE—E IEAR G (B 3 &
(952, T Rb-Sr.Sm-Nd il Lu-Hf [F {7 Z{k R HA
AN R HBER AL 2 B, 70 SRV E T R v, A4t
i Nd FREF7 58 T HE, PRIt 3t A i st 7 s B
385 0 22 AR A N 3 A X Nd B T i
SEACE HE, #5158 H—Nd [FA7 2 f#35 ( Pearce et

2@ I
B - A
8 F MORB

Er 33t
K aidakite

i
v}
i

wh
A

&xa(?)
IS
=X
ofF
=t

&

}—,A,

i
i
R

8F

L L5 1 5% 94 il AH A
K aidakite

-16F

TH5E
0.7130

-20F
0.6990

0.7060 0.7095
[n(*"Sr)/n(**Sr)];
By BL ¥ i (early stage samples)
O LT & (tracehyte) A Bt KA (tuff)
i B BX A (late stage samples) O 7= %8 2 (fraidronite)

0.7025

20
®) 5 008
151 7% i 3 (this paper): O ¥ & (tracehyte)
O Z 18 % (cloud lamproite)
10 - A B IR H (tuff)
5L
. 1,,°=1. 0 Ga
& BRALBR A
w:ﬂ
T A
& £.5=1,7Ga
-10f Ly
A
R fon°=2.0 Ga
_15k
=20 A
_25 1 1 1 1 1 1 1

0.7165

al. ,1999; RARICAE,2007) .

PN N =2 ) QI PN SR N OE
IR L OCR G RAER T — 52 3SR 5 S g
SRR DR s IR IX, BB S Y
T (12.33~41.47 pg/g) \Ba 5 (444 ~3179 ng/
g) Fl Nb/Y—Ba KREUSIEAHSCEH A FHE (K 10) ,
S DX AR i R AR SS AR 5 A SRR i
TR A 451 ( Hou Zenggian et al. ,2005) , #4ME
ik Cu—Au U X B KL —1R AZE R St—Nd—Hf
A7 2R 5 [ AU T (34. 92 Ma) (BT FEL5E
#(33.77 Ma) i St—Nd—Hf [7] {7 Z HAEAH L ( &
8) bt . B F AR S B I A R b AR A AR
EETAAB W, I RRIRA T D&t Rt i
PESEUURRY (55 TN B4, 2013 R SCH 45, 2014) | 11
598 U AR i ) 0k 22 R B 1L 2 A A (33,27 ~
33.63 Ma) AN[f], k22 5 0k 1L 2% 5 1 D) B oA Ry S
SEAR Ay T M 50 4347 il R4 T AR RN RS T M5 e 4
BTHIR A (B AE,2020) , HAE A P b oo

0 10 20 30 50 60 70 80

40
F# (Ma)
Jb#E (Beiya): O #& Bt %4 (1amprophyres)
L] % (Machangqing): O &3 % (lamprophyres)
k%2 (Yaoan): A #EJK 2 ( tuff)

9 E#—ESFRHR S Cu—Au 7 X BT IL—RAZEERFES [n(YSr)/n(*Sr) ] —ey(¢) B (a) MES A £ (1) —
¢ S (b) (RN —Z00 B iR A S I T B IR 5 1997 ; B E AR BEA 10 BY A 355, 2013 ; JU AR BE A48 FI 3CH 45,2014
k22 & K LA HE Yan Qinggao et al. ,2018)

Fig. 9 Variation of [ n(¥Sr)/n(*Sr) ], vs ey, (t) (a) and zrcon &, (t) vs. ¢ plot (b) for the samples from alkali-rich
volcanic—intrusive complex in the Bada Cu—Au deposit, Qamdo—Simao Block( the data of alkali-rich Intrusions in Ailaoshan—
Honghe belt after Zhang Yuquan et al. , 1997#; the data of lamprophyres from Machangqing after Jia Liqiong et al. , 2013&; the

data of the lamprophyres in the Beiya area after He Wenyan et al. , 2014&; the data of alkaline volcanic rocks from Yaoan after
Yan Qinggao et al. , 2018)
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e SUIR G T /038 43 b5 ) T (™8 = 55, 2019)
T PR DX T 25 5 1 i PR T BB B 3K Cu—Au
WX & B O — R A R ) B A 28 R T /0 &
HuFEH I

BT UL LM, EH A ELE Cu—Au B X &
B LU — 5 A 2 5 M 4 b R T 25 AR A T [ 457 2 4R
F L HOR IR T 32 AR A TR S AR ) EMIT AL & 4
H IR X AR, HA /> b se ) AR G,

4500
4000 |-
3500 iy kA Bt 7 4
3000 - ‘
S
% 2500
=
Bo000F | F
i A
1500 % A ﬁ A
1000 |- %j o XX
2 | g O —
500 X
o L L T 5 1 1 e 0 !
0 0.5 1 1.5
Nb/Y
FLYy BtA¥E Fhearly stage samples
QEEE o ERREE BRHE y HAERREH
tracehyte syenite porphyry tuff hornblende

% B BURE fhlate stage samples O = 42 %% fraidronite

10 B F R 3K Cu—Au 7 DX K 11 —1R
AZERR Ba—Nb/Y Bl (# Hou Zenggian et al. ,2005)
Fig. 10 Ba versus Nb/Y plots of alkali-rich volcanic—
intrusive complex in the Bada Cu—Au depsoit, Qamdo—
Simao Block ( after Hou Zenggian et al. , 2005)

5.3 HiERE

B2 I A T A A 2 5 IRl R 7 5 o
PREEAT 5 A L4547 ( Morrison , 1980 ; Gill,2010) , 1fij
UTAE S A BIF It B = VT 5 B R A A IR R Tk
(5K TSR 41997 ) Skl f5 i R i 2R BT (OB BILEE
2019) , [AHXIR )32 R 5 W i B TR 0 A AR
BEA M RINIZ AL T4 A B P RIS 5, HA A
FEL DB AL ) 2 1 B AR A A TR G A B R (B
HRARZE 2006 ; 1IN BN, 2013 ; FISC T 25,2014 5 /3%
H5E,2019) .

M\ 55 ~37 Ma, B8 — BRI Al e ) 5 2 il 4, i
B VPITEE G IS A PG R A% SCR 55 (2019)
AIBTFFEAIESE T 50 Ma 2 B4R ITEE AR e it . 2840
I e S A P, L O R R DR A B

A oy RIS 1) 25 2K R LA R 7 37 ~32 Ma 2
(), = VT HbIX & A 0 )28 Ak, & B BEA A T I il e 24
5e, 75 A0 T Mg & AR R U B0 e b g 1 T
( Thompson and Connolly, 1995) , i B F &5 i £ 52 4%
B A1 A P b e I R ) SR R b e A
R & VI —20m KAEGE W LAz, B — R
BIBEA Cu—Au B IR (7K T R 5, 1997 ; 4538 P 55
2006 ; B G 155, 2019; 22 5, 2020) , 230 E 4
(2020) B BIF 5T 42 7 Y 4 VD T ——40 0 R AL E T 4
T T AT I OB 2 I ph b e sl PR A AR R
WA AR AR B, B O E M Cu (Mo)—Au —— Au
(Cu)——Pb—Zn—Ag( Ge) /37 HRAE , 18] £ 48 75
YV FIG RN BEA M BEA A XN LB LrTfE
S NW ) KAGE W Wi S IR A= 1) SN EW G 2 #A0
REME LR,

HF EIR BT, A SCAN A E S Cuo—Au 77X E
B K L —AR A2 A AT BT 75 K e Dl e Jre B
BE i A R TR 2% 22 AR B S L] 3L
FLARIE G B2 A0 - e At Al e B R K i A
W A fii Rl A8 o B AT EW ] A5 1 408 40 1 LA 8
LT Hre R AETRUT, 08 A K DR AT Hse e
TR A A 5 A= 2 AR R I K
w1 by It 8 e R e 3 AT B R Bk L —1R
AR, EE Cu—Au B X IR A N IE KBS —
IERBEA E XA DAL (F5 Brdfflin) & &
NW—SE [i] S {1 (1) 5K 5 Bt Jik 4 vy sl 0E 7 2, s
WA I IR BT AT UTTE I ™ — 2250 —
W — T — A E— = A ke i, R
fIE & R A N IE R B A — IE K BEA & A R 0
F PR s e — O R R B SR
Ll 2% Tl R AT Oy R 4  L— 3R = iy ™
Y.

6 ZEip

(1) B3k Cu—Au # X & Bk Ih—=2 A Z4 A K
AT VR ) A 27 i 35 ) T S0, &) 43 s 7 X[
W12 BrBeA SRR O M iR B B R AR L —
RAEW R RO AT ;@ MHH M B A=
2L

(2) XFBL By BEEE IR A KL T 7 0 B B o M
HEAT85 41 LA-ICP-MS U-Pb ¥ 4R AL 24 F 5T, &
SEERAE n(P°Pb)/n (PP U) INEBCF-SA 414y 34. 47+
0.60 Ma.34.88+0.59 Ma F 34. 18+0. 53 Ma, Hift
P IR E UK IL—1R AZ A ARIE R R fr
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(3) EL3iE Cu—Au B X & Bl k11— A Z4 A 1k
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Ages and geochemical characteristics of zircons from alkali-rich

intrusive—volcanic sequence in Bada Cu—Au deposit,

eastern Xizang ( Tibet)

MENG Huiming" * | LI Wenchang® , LI Chao” , ZHU Xiangping” ,
JIANG Xiaojun” , YANG Fucheng” , YANG Houbin®
1) Faculty of Land Resource Engineering, Kunming University of Science and Technonlogy, Kunming, 650093
2) National Research Center for Geoanalysis, Betjing, 100037
3) Chendu Geological Survey Center, China Geological Survey, Chengdu, 610081 ;
4) Geological and Mineral Exploration Institute of Yunnan Province, Kunming, 650000

Objectives: The Bada Cu—Au deposit, located in the south of the Yulong metallogenic belt, is a newly

discovered collision-type porphyry Cu—Au deposit, which has atiracted wide attention of geologists because of its

unique intraplate tectonic setting and great prospecting potential. However, the systematic data of the formation of

this deposit is very limited and the research degree is still low. In particular, there are few studies on the evolution

sequence of alkali-rich volcanic—intrusive rocks and their relationship with Cu—Au mineralization and formation

age.

Methods: In this paper, we take the alkali-rich volcanic—intrusive complex in Bada Cu—Au deposit as the

research object. A total of 25 drilling and fresh outcrop samples were collected, and the whole rock trace analysis

were carried out. At the same time, zircon U-Pb geochronology and Sr—Nd—HTI isotopic analysis of tuff, trachyte

and fraidronite were also carried out.
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Results: Trace elements analysis of the whole rock shows that all samples are enriched in large ion lithophile
elements (Rb, Sr, Ba) and light rare earth elements (LREE) , and depleted in high field strength elements ( Nb,
Ta, HF) and heavy rare earth elements (HREE) , with weak negative Eu anomaly (0. 68~0. 88). In addition,
the weighted average age of n(**Ph)/n(**U) zircons for the tuff, trachyte of the early stsge samples and the
fraidronite of the late stage samples are 34. 47+0. 60 Ma, 34. 88+0. 59 Ma and 34. 18+0. 53 Ma, respectively. The
results of St—Nd—HTf isotopic analysis show that the [n(*Sr)/n(*Sr)].
from 0. 70629 to 0. 70851, &y,(¢) values range from —6.41 to —=1.57, and &, (¢) values range from 0 to 4. 4, the
two stage model for Hf was 0. 72~1.09 Ga.

Conclusions; Based on the detailed field investigation of the alkali-rich volcanic—intrusive complex in the

values of the two stage samples range

Bada Cu—Au deposit and combined with the results of U-Pb isotope, the complex can be divided into two stages of
magmatic events : (D during the early stage of Eocene (34. 88 to 34.47 Ma) , the alkaline volcanic—intrusive rocks
erupted and emplaced; @ the emplacement of the fraidronite in the late Eocene (34.18 Ma). The characteristics
of trace elements and Sr—Nd—HT( isotopes indicate that the complex is mainly derived from the partial melting of
enriched mantle metasomatism, and is contaminated by a small amount of crustal material. Based on the above
characteristics, it is concluded that the alkali-rich volcanic—intrusive complex in the Bada Cu—Au deposit was
formed in the post-collision extensional environment of the Qinghai—Xizang ( Tibet) Plateau, and the lithospheric
delamination is the key mechanism for its formation.

Keywords ; zircon U-Pb age; petrological geochemistry; Sr—Nd—HI isotopic ; volcanic—intrusive sequence;
Bada Cu—Au deposit

Acknowledgements: The field work was helped by NI Zhi, CHEN Guofeng, HAN Meiliang of Mangkang
Branch of Tibet Xikun Mining Limited Company, and YANG Zengqing, SHI Denghua, XIAO Hong of Chongqing
205 Geological team. Sample testing was completed under the guidance of ZHAO Linhao, assistant researcher of the
National Geological experiment and testing Center, and SUN Pengcheng, a postgraduate student. I would like to
express my sincere thanks for the useful suggestions and valuable suggestions put forward by the reviewers in the
process of reviewing the paper

First auothor; MENG Huiming, male, born in 1996, master, is major in mineralogy, petrology and
mineralogy ; Email; 2391246318@ qq. com

Corresponding author: JIANG Xiaojun, male, born in 1985, associate professor, is mainly engaged in
regional geology and geotectonics research and teaching work ; Email ; cagsjiang@ 126. com

Manuscript received on: 2021-03-17; Accepted on: 2021-06-16; Network published on: 2021-06-20

Doi: 10. 16509/j. georeview. 2021. 06. 131 Edited by: LIU Zhiqgiang



