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Fig. 1

Simplified map of the tectonic location (a) and the geology (b) of the study area (modified after references [ 27 ])
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Fig. 2 Micrographs of representative volcanic rocks from Yinshan deposit in Dexing County
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Table 1 Sample information of Yinshan volcanic rocks
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Table 2 LA-ICP-MS zircon U-Pb isotopic dating results of Yinshan volcanic rocks

207 Ply/206 P 207 /235 U 206 Pl/238 207PL/206Ph 207 Ph/235 U 206 Ph,/238 J
we o i/ i/ it/
ERIEH 1o HAE 1o LA 13 Ma lo Ma ls Ma 1o
WS A R & (PMO001-36)

1 88 255 0.35 0.04656 0.00203 0.16728 0.00695 0.02623 0.00034 33 94 157 6 167 2
2 186 375  0.50 0.047 76 0.00169 0.17308 0.00612 0.02625 0.00033 87 —116 162 5 167 2
3 234 465 0.50 0.05155 0.00178 0.18804 0.00630 0.02626 0.00030 265 80 175 5 167 2
4 46 183 0.25 0.04732 0.00223 0.17298 0.00811 0.02628 0.00033 65 107 162 7 167 2
5 165 414 0.40 0.04956 0.00128 0.18071 0.004 64 0.02629 0.00027 176 55 169 4 167 2
6 165 358 0.46 0.04563 0.001 54 0.16568 0.00546 0.02632 0.00031 — - 15 5 167 2
7 62 230 0.27 0.04984 0.00231 0.18158 0.009 14 0.02640 0.00031 187 112 169 8 168 2
8 96 259 0.37 0.04803 0.00239 0.17479 0.00839 0.02641 0.00034 102 111 164 7 168 2
9 145 352 0.41 0.04788 0.00187 0.17531 0.00668 0.02644 0.00028 100 83 164 6 168 2
10 135 348 0.39 0.06757 0.00560 0.25773 0.02441 0.02645 0.00029 855 174 233 20 168 2
11 143 353 0.40 0.05205 0.00171 0.19052 0.00585 0.02646 0.00029 287 76 177 5 168 2
12 237 482 0.49 0.05079 0.00127 0.18585 0.00454 0.02646 0.00022 232 57 173 4 168 1
13 82 265  0.31 0.04545 0.00198 0.167 54 0.007 27 0.026 48 0.000 33 — - 157 6 168 2
14 113 275 0.41 0.04975 0.00195 0.18199 0.00684 0.02649 0.00028 183 8 170 6 169 2
15 147 377 0.39 0.04774 0.00140 0.17484 0.00511 0.02654 0.00028 87 69 164 4 169 2
16 76 220 0.33 0.05026 0.00207 0.18389 0.007 66 0.02657 0.00033 206 94 171 7 169 2
17 178 416 0.43 0.049 65 0.00156 0.18254 0.00561 0.02658 0.00028 189 72 170 5 169 2
18 286 456 0.63 0.05172 0.00149 0.19088 0.00563 0.02661 0.00031 272 67 177 5 169 2
19 216 609  0.35 0.05312 0.00149 0.19339 0.00522 0.02664 0.00039 345 32 180 4 169 2
20 187 361 0.52 0.06259 0.00203 0.23296 0.00772 0.02666 0.00028 694 64 213 6 170 2
21 117 324 0.36 0.05182 0.00175 0.19075 0.00621 0.02666 0.00028 276 78 177 5 170 2
22 177 431 0.41 0.04596 0.001 67 0.16861 0.00580 0.026 67 0.00031 — - 158 5 170 2
23 221 456 0.49 0.050 60 0.00133 0.18685 0.00487 0.02669 0.00023 233 61 174 4 170 1
24 98 238 0.41 0.05450 0.00404 0.20175 0.01494 0.02673 0.00027 391 167 187 13 170 2
25 128 296 0.43 0.04927 0.00202 0.18302 0.00777 0.02674 0.00030 161 96 171 7 170 2
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26 113 267 0.43 0.04852 0.00244 0.18609 0.00915 0.027 66 0.00039 124 —81 173 8 176 2
27 116 301 0.38 0.05184 0.00163 0.20096 0.00650 0.02799 0.00028 280 69 186 5 178 2
28 215 376 0.57 0.06134 0.00263 0.26423 0.01253 0.03116 0.00056 650 87 238 10 198 3

AR (YS4)
1 158 536 0.29 0.048 64 0.001 64 0.17091 0.006 03 0.02545 0.00030 132 80 160 5 162 2
2 257 1059  0.24 0.07085 0.02117 0.25199 0.076 74 0.02554 0.00038 954 672 228 62 163 2
3 252 799 0.32 0.05576 0.00147 0.20228 0.00605 0.02601 0.00036 443 59 187 5 166 2
4 168 646 0.26 0.048 02 0.00133 0.17326 0.004 85 0.02618 0.00032 102 67 162 4 167 2
5 120 435 0.28 0.05834 0.007 16 0.21258 0.02688 0.02619 0.00027 543 268 196 23 167 2
6 164 567 0.29 0.050 70 0.00144 0.18573 0.00539 0.02648 0.00033 228 67 173 5 168 2
7 53 314 0.17 0.054 85 0.00337 0.20228 0.01351 0.02656 0.00027 406 139 187 11 169 2
8 96 394 0.24 0.050 14 0.00177 0.18459 0.00675 0.02658 0.00026 211 31 172 6 169 2
9 60 304 0.20 0.05594 0.00208 0.20729 0.007 63 0.02678 0.00027 450 383 191 6 170 2
10 73 470 0.15 0.049 03 0.00135 0.18252 0.00522 0.02682 0.00029 150 65 170 4 171 2
11 61 306 0.20 0.04975 0.00167 0.18343 0.00617 0.02683 0.00026 183 80 171 5 171 2
12 85 446 0.19 0.049 68 0.00138 0.184 68 0.00523 0.02683 0.00024 189 60 172 4 171 2
13 74 355 0.21 0.05338 0.00165 0.19954 0.00634 0.02699 0.00027 346 70 185 5 172 2
14 115 478 0.24 0.049 93 0.00150 0.187 29 0.00565 0.027 08 0.00025 191 70 174 5 172 2
15 171 478 0.36 0.048 44 0.00144 0.18097 0.00559 0.027 13 0.000 27 120 68 169 5 173 2
16 248 486 0.51 0.048 82 0.00153 0.18364 0.00579 0.027 14 0.000 34 139 72 171 5 173 2
17 81 390 0.21 0.047 78 0.00139 0.17835 0.00519 0.027 16 0.000 26 87 75 167 4 173 2
18 61 296 0.21 0.04926 0.00171 0.18390 0.00654 0.027 22 0.000 28 167 81 171 6 173 2
19 99 442 0.22 0.049 11 0.001 41 0.184 34 0.00538 0.027 40 0.00029 154 69 172 5 174 2
20 89 364 0.24 0.05237 0.00326 0.19370 0.01216 0.027 70 0.000 97 302 143 180 10 176 6
21 134 166 0.29 0.049 80 0.001 64 0.19289 0.006 65 0.02820 0.00032 187 78 179 6 179 2
22 101 464 0.22 0.050 94 0.00156 0.20833 0.00783 0.02919 0.00051 239 72 192 7 185 3
Y2 T R AR 45 (PMO001-31)
1 147 576 0.26 0.049 82 0.00227 0.18477 0.00815 0.02669 0.00030 187 112 172 7 170 2
2 580 1060  0.55 0.05052 0.00161 0.18827 0.00589 0.02672 0.00026 220 79 175 5 170 2
3 453 957 0.47 0.046 88 0.001 61 0.175 11 0.00546 0.026 73 0.000 33 43 81 164 5 170 2
4 219 629 0.35 0.04995 0.00215 0.18615 0.007 97 0.026 73 0.00040 195 100 173 7 170 3
5 453 875 0.52 0.05101 0.00206 0.19000 0.00756 0.02674 0.00032 243 93 177 6 170 2
6 163 1139 0.41 0.04841 0.00160 0.18143 0.00583 0.02675 0.00032 120 78 169 5 170 2
7 167 923 0.51 0.05177 0.00186 0.19448 0.006 98 0.026 78 0.00031 276 83 180 6 170 2
8 478 1185  0.40 0.04821 0.00147 0.18051 0.00541 0.02681 0.00025 109 77 169 5 171 2
9 315 832 0.38 0.048 85 0.00189 0.18389 0.00696 0.02682 0.00040 139 36 171 6 171 3
10 392 1031 0.38 0.05557 0.00243 0.207 63 0.00900 0.02682 0.00031 435 92 192 8 171 2
11 386 968 0.40 0.047 78 0.00153 0.178 98 0.005 66 0.026 84 0.000 25 87 76 167 5 171 2
12 298 837 0.36 0.05325 0.00217 0.19940 0.007 66 0.026 88 0.00029 339 36 185 6 171 2
13 330 838 0.39 0.05140 0.00414 0.19625 0.016 88 0.02689 0.00030 257 187 182 14 171 2
14 724 1439 0.50 0.049 83 0.00151 0.18841 0.00558 0.02692 0.00027 187 68 175 5 171 2
15 179 560 0.32 0.04880 0.00216 0.18280 0.007 77 0.02695 0.00035 139 104 170 7 171 2
16 333 893 0.37 0.05339 0.00220 0.20526 0.00781 0.02696 0.00028 346 93 190 7 172 2
17 234 791 0.30 0.048 45 0.00184 0.18249 0.00650 0.026 97 0.00034 120 91 170 6 172 2
18 447 1058  0.42 0.05175 0.00179 0.19575 0.00647 0.026 97 0.00030 276 78 182 5 172 2
19 348 778 0.45 0.05101 0.00200 0.19171 0.007 42 0.026 98 0.00032 243 89 178 6 172 2
20 331 851 0.39 0.05165 0.00182 0.19492 0.00687 0.02700 0.00029 333 81 181 6 172 2
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21 301 761 0.40 0.054 11 0.001 74 0.203 25 0.006 46 0.027 00 0.00029 376 77 188 5 172 2
22 185 654 0.28 0.068 85 0.00386 0.26190 0.01464 0.027 00 0.000 38 894 116 236 12 172 2
23 233 795 0.29 0.048 49 0.00237 0.18421 0.00912 0.027 03 0.00029 124 —82 172 8 172 2
24 393 959 0.41 0.05271 0.00159 0.19808 0.00575 0.027 04 0.00026 317 64 184 5 172 2
25 424 992 0.43 0.05092 0.001 70 0.19145 0.006 26 0.027 10 0.000 32 239 78 178 5 172 2
26 378 841 0.45 0.05325 0.00218 0.20322 0.00835 0.02712 0.00032 339 93 188 7 172 2
27 507 1153 0.44 0.05553 0.00214 0.21359 0.007 62 0.027 39 0.00027 435 85 197 6 174 2
28 702 1335 0.53 0.064 51 0.00199 0.249 39 0.006 68 0.028 07 0.000 28 767 67 226 5 178 2
29 261 672 0.39 0.054 57 0.00225 0.21491 0.00852 0.028 32 0.000 36 394 93 198 7 180 2
30 403 939 0.43 0.048 27 0.001 41 0.19974 0.00581 0.029 62 0.00030 122 73 185 5 188 2
PP (YS3)
1 320 719 0.45 0.050 10 0.001 88 0.179 80 0.006 87 0.02584 0.00029 198 87 168 6 164 2
2 408 829 0.49 0.049 80 0.001 60 0.176 57 0.005 80 0.026 26 0.000 25 187 74 165 5 167 2
3 333 789 0.42 0.046 98 0.001 40 0.167 77 0.005 06 0.026 30 0.000 25 56 61 157 4 167 2
4 340 849 0.40 0.047 63 0.001 8 0.169 73 0.006 63 0.026 31 0.000 32 80 93 159 6 167 2
5 297 646 0.46 0.048 17 0.00226 0.17269 0.008 26 0.026 31 0.00031 109 107 162 7 167 2
6 1697 2170 0.78 0.05320 0.001 37 0.19477 0.00556 0.026 37 0.000 34 345 57 181 5 168 2
7 602 1195 0.50 0.04594 0.001 70 0.17503 0.00573 0.026 42 0.000 38 164 5 168 2
8 365 805 0.45 0.048 17 0.001 61 0.17579 0.00583 0.026 44 0.00029 109 75 164 5 168 2
9 134 467 0.29 0.046 67 0.00237 0.16575 0.008 46 0.026 47 0.000 32 32 119 156 7 168 2
10 249 668 0.37 0.049 35 0.001 79 0.18091 0.00678 0.026 47 0.00027 165 90 169 6 168 2
11 341 818 0.42 0.049 88 0.001 61 0.18225 0.00581 0.02648 0.00027 191 71 170 5 168 2
12 189 573 0.33 0.047 10 0.001 70 0.169 56 0.005 98 0.026 48 0.000 27 54 146 159 5 168 2
13 300 763 0.39 0.05104 0.00212 0.18709 0.007 67 0.026 48 0.000 32 243 101 174 7 168 2
14 214 607 0.35 0.05225 0.00253 0.19434 0.00888 0.02649 0.00028 298 139 180 8 169 2
15 149 469 0.32 0.049 35 0.00205 0.18004 0.007 20 0.02649 0.00031 165 96 168 6 169 2
16 362 749 0.48 0.050 15 0.001 79 0.18025 0.006 29 0.026 52 0.00028 211 83 168 5 169 2
17 376 931 0.40 0.046 85 0.001 63 0.17202 0.00599 0.026 53 0.000 27 43 81 161 5 169 2
18 328 847 0.39 0.05168 0.00184 0.18870 0.00626 0.02653 0.00029 272 81 176 5 169 2
19 323 690 0.47 0.05142 0.00179 0.18813 0.00647 0.02653 0.00035 261 84 175 6 169 2
20 678 1222 0.55 0.05090 0.00148 0.18643 0.00519 0.026 53 0.00025 235 67 174 4 169 2
21 220 600 0.37 0.05079 0.00208 0.18345 0.007 51 0.026 54 0.000 32 232 62 171 6 169 2
22 204 678 0.30 0.05345 0.001 86 0.19599 0.006 61 0.026 54 0.00026 346 50 182 6 169 2
23 252 653 0.39 0.04533 0.00235 0.16126 0.00804 0.02655 0.000 43 — — 152 7 169 3
24 255 644 0.40 0.050 46 0.002 04 0.18057 0.007 17 0.026 74 0.000 31 217 93 169 6 170 2
25 270 807 0.33 0.049 31 0.001 98 0.18354 0.00693 0.026 95 0.00030 161 94 171 6 171 2
26 289 690 0.42 0.050 67 0.001 80 0.18953 0.006 71 0.027 10 0.000 28 233 81 176 6 172 2
27 179 506 0.35 0.05102 0.00197 0.19212 0.007 12 0.027 39 0.000 30 243 89 178 6 174 2
28 384 837 0.46 0.04956 0.001 71 0.189 88 0.00649 0.027 86 0.00029 176 77 177 6 177 2
29 175 548 0.32 0.04975 0.00202 0.18869 0.00695 0.028 07 0.00059 183 94 176 6 178 4
30 486 1192 0.41 0.05101 0.00157 0.19837 0.006 18 0.028 13 0.00029 243 70 184 5 179 2
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Fig. 4 Zircon U-Pb concordia diagrams of Yinshan volcanic rocks

BUA AR s 7340 3 AN AR R 176 ~185 Ma, 4
AR (B 4(b))

EIEM . Pra%s4 Th/U{EH 0. 26~0. 79,
CL 1§ I 14 3 27, UL X Sy 25 9 s (&
3o, &l 3(d)), ez i A Bk e (PMO01-31) [ 25
AT S INBCE AR 7 (171, 40, 81) Ma(MSWD=
0.25) AR T HUE A1 734 3 AN S A AR i A
178~188 Ma, AJRE &AM AR A1 (] 4(c)) . JEBEE
(YS3) 1 30 A>T 5 A AF 1 34) P A B & T 3 T &
b 26 AN SIS 164~172 Ma, HAL
ARSI R (168. 52£0. 71) Ma(MSWD=0. 61) ,{¢
TT AW A 4 AW S INBAE S 174 ~

179 Ma, kst A -8 (B 4(dD).,

(DM BE M, Z1LF A LA-ICP-MS 5 £4
U-Pb Jin A 4F #4 S #4{5 4 (166 £ 1) Ma (n= 22,
MSWD=0. 1),

DA AR 8 SRR WY A L 25 D ] 22 56 NI é [l
ALK IS BT AR 0 A 168, 6~169. 9 Ma,
168. 5~171. 4 Ma, 166 Ma, K 1113% B LK 166 ~
171 Ma, 578 X, BE 2 07 & 07 BE 25 19 B AR (165~
172) MadbAR—Z7 I s F R 2 i,

5 AERMIKLERE
TR L A 4 R AL 27 43 B 25 R L3k



1

K

436

o R

2022 4%

3. FEAMAEER i (LOD AR AL ACR /R AN [ 78 B2 1Y
TR b AR 15 Bl I N 4k 28 9 A AL DB R R = 10D .
MR T e [0 22565 (1 BT o KA 1 1O, 5 5435k
69.31% ~74.33%.67.82% ~71.60%.62.17% ~
63. 16 %0, I K11 O BB 25 T4 BE 20 1 Si0,
W N 65.56% ~ 67.62% Kl 64.76% ~
70. 5126 CEUIE 24 A Fn B be 2k & I 5 BT TS 0 E 4
). S T M 25 N, SiO, & & i & A8
1%, WA B I BR P — B Pk —rh PR 1y A2
PERLAE , SB35 R AFAE LAY 0t ) o LAk BT
i) CaO Fl Na, O & Ak, K. O\ AL O; & i 5 .
Horp 55 1 el 26 11 e 1l ok s Ko O/Na, O {543

Bk 23. 47~53. 33 Fl 3. 35~40. 44, i 5 B 1EH
KRBEVIH A SR s A2 B A 1) K, O/Na, O {H
435k 21.5~30. 4 Fi 21. 3~38. 0, A] fig J& il A5 5

FErPE A AE MR A RS MR A 55

I B D7 ARG R S 2 CaO
Ml Na, O &1 B FEARA K. O i Tth e . 5 1
w2 1A 1) Ko O/Na, O {54 0. 90~1. 28, A/CNK
{4 0. 85, FEMALS K1l Zr/ Ti-Nb/Y 432 44
Pl (&1 5 (a)) Fi Th-Co A R 5% 43 i (] 5
(b)) b R e o i 35 S A T B o B
L VICE TR BT A I R fl B0 v A e T
B R S

F3 RUNLEFERERFRLITREEER

Table 3 Major, trace and rare earth element data of Yinshan volcanic rocks

PMoO  PMo0 D10 D10 D10 DIO YS&- YS4- YS4-

YS4-

PM00 PM00 PM00 PM00 PMO00 PMO00

PR 1-36 1-37 381 382 383 384 1 2 3 4180 181 133 134 135 1gp Yool YS3Z YS33 YS3-4 YS003 YSZ51 Y8250
e el WO wsEs ST SR 2l 2]
L B e 55 1 el 55 11wl 5 Tl

Si02 74.33  71.33 72.03 71.21 71.40 69.31 67.62 65.73 66.38 65.56 71.60 70.37 67.82 71.27 68.95 69.31 64.76 68.78 69.84 70.51 63.16 62.66 62.17
Al203 15. 69 14.99 14.76 14.51 15.60 16.07 15.77 16.18 16.05 15.63 15.00 15.19 15.32 13.91 16.15 13.76 14.78 16.92 16.02 16.86 15.03 16.32 16. 31
FeO 2.71 0. 64 2.15 3.69 1.46 3.24 8.27 10.08 9.30 10.51 0.59 0.75 3.53 1.67 3.38 2.20 10.35 4.25 4.56 3.60 4.91 4.42 4.17
Fe2 O3 0.77 2.92 0.29 0.63 0.38 0.12 1.72 1.08 1.45 1.30 2.87 2.60 1.53 0.56 0.58 0.89 0.69 0.90 0.97 0.71 1.61 0.78 0.74
CaO 0.47  2.20 0.36 0.37 0.36 0.41 0.28 0.31 0.30 0.28 1.83 2.57 0.67 2.78 1.22 3.94 0.58 0.49 0.46 0.49 4.40 5.52 5.62
MgO 0. 88 1. 21 0.20 0.25 0.16 0.49 1.32 1.48 1.40 1.55 1.23 1.55 1.11 1.52 1.03 1.72 2.28 1.22 1.22 1.41 2.42 2.33 3.12
K20 4.15 5.58 9.41 8.45 9.86 9.53 4.08 4.08 4.09 4.08 4.99 4.83 7.74 7.10 7.06 6.69 4.32 5.09 4.85 4.98 4.13 2.91 3.18
Naz O 0.18  0.15 0.19 0.20 0.18 0.22 0.13 0.19 0.15 0.13 1.15 1.44 0.19 0.18 0.21 0.17 0.20 0.23 0.22 0.13 3.22 3.57 3.53
TiOz 0.42  0.40 0.35 0.36 0.37 0.39 0.48 0.49 0.49 0.49 0.38 0.40 0.41 0.37 0.43 0.39 0.37 0.47 0.41 0.45 0.62 0.67 0.66
P20s5 0.23 0.21 0.19 0.18 0.18 0.17 0.17 0.17 0.18 0.17 0.21 0.17 0.18 0.18 0.21 0.23 0.21 0.22 0.21 0.23 0.29 0.39 0.38
MnO 0.18 0. 36 0.08 0.17 0.04 0.05 0.16 0.21 0.21 0.28 0.16 0.12 1.49 0.44 0.79 0.70 1.47 1.45 1.23 0.62 0.22 0.44 0.12
K2 O+Naz O 433 5.73  9.60 865 10.04 9.75 4.21 4.27 4.24 4.22 6.15 6.27 7.94 7.29 7.27 6.86 4.52 5.32 5.07 5.11 7.35 6.48 6.70
K2 0/Naz O 23.47  37.79 50.67 42.42 53.33 44.29 30.42 21.47 28.15 30.25 4.33 3.35 40.44 39.06 33.00 38.38 21.28 22.38 22.45 38.00 1.28 0.81 0.90
A/CNK 2.78  1.46  1.32 1.43 1.34 1.41 3.07 3.05 3.08 3.03 1.41 1.24 1.54 1.07 1.58 0.94 2.44 2.50 2.48 2.59 0.85 0.86 0.84
Cu 7.1 4.9 6.2 8.6 5.1 4 168 91.6 90.8 135 10.1 5.4 3.4 22,7 7.8 11.2 60.6 6 10 11.9 14.7 46 34.2
Pb 444 72.1 430 161 144 290 33.1 21.5 24.9 20.7 83.5 18 62.6 538 1560 111 685 133 411 78.8 171 75 23.8

Zn 783 335 699 788 461 1560 221 158 152 148 266 134 601 470 2360 191 2070 2690 3270 615 274 137 187

Cr 18.8  19.4  23.8 22.7 23.6 242 29.5 24.7 25.9 25.4 20.6 23.1 20.3 18.1 21.7 22.4 185 21 20.1 19.4 20.7 51.7 68.1

Co 4.1 9.8 2.1 7.0 1.6 5.4 5.3 5.9 6.4 5.6 6.6 7.6 8.2 5.8 5.9 9.4 9.4 10.1 8.4 8.6 9.09 17.5 21.3

Ni 10. 3 9.1 5.2 8.7 5.1 10.6 9.3 10.3 10.1 9.8 9.5 9.8 8.9 6.7 7.6 11.1 12.3 15.2 13.8 10.5 10.7 36.4 45

Li 4.1 387  14.4 20.5 14.3 8.7 70.8 70.1 71.0 75.1 35.2 34.9 32.2 28.2 33.6 35.6 21.5 33.5 24.2 31.9 261 23.2 21.1

Be 1.8 .7 L1 1.1 1o 1.3 L9 1.9 1.9 1.9 L5 16 1.4 1.5 18 14 1.8 20 L9 19 1.54 1.66 1.38

Ga 17.2 17.3 18.3 18.1 20.0 22.1 29.5 17.9 17.7 18.0 18.6 17.8 16.8 15.1 18.6 14.6 16.7 19.4 18.7 19.5 22.1 19.5 24
Cs 15.0 21.3 13.7 14.0 13.9 16.4 14.6 20.0 18.0 17.2 19.2 28.7 17.9 17.8 19.7 17.0 21.5 29.4 37.2 37.2 21.4 41 34.8
Rb 176 272 263 238 281 289 138 135 136 135 241 198 293 262 286 254 177 214 206 201 206 112 117

Sr 112 145 101 104 110 123 86.0 95.4 95.6 76.7 166 279 152 190 163 126 63.5 85.0 87.0 97.0 1159 1174 1148
Ba 216 1020 726 948 803 877 118 109 122 122 835 2060 1300 1850 992 859 343 61.4 170 58.7 999 1233 1226

Y 12.1 9.2 10.8 11.0 11.7 11.2 8.2 7.2 7.6 6.7 8.8 9.1 9.1 7.9 9.1 9.1 7.3 9.1 8.6 9.3 9.29 12.6 12.3

Y 59.5  68.0 40.9 57.3 41.1 50.5 70.1 62.6 66.7 682 70.8 69.3 59.6 59.8 72.4 80.2 84.4 72.5 65.6 64.3 71.4 118 127
Se 8.0 6.6 4.0 4.0 4.2 49 7.8 6.9 6.8 6.6 6.0 6.5 56 54 6.2 6.2 56 6.0 5.4 6.7 6.8 11.6512.78
Nb 10.8 88 10.9 10.6 11.8 12.2 9.7 9.6 10.0 9.9 85 81 7.9 83 10.0 88 7.4 9.3 87 9.5 882 9.58 9.23
Ta 0.82  0.64 0.98 0.98 1.0 1.1 0.81 0.81 0.84 0.81 0.64 0.62 0.58 0.62 0.71 0.64 0.57 0.67 0.63 0.70 0.68 0.64 0.68

Zr 130 122 144 140 154 153 138 145 143 139 124 116 122 110 134 112 111 132 126 143 137 149 171
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Hf 3.2 3.3 3.2 30 45 30 36 32 3.3 3.0 2.2 25 1.9 28 2.6 2.4 39 3.2 4.5 3.78 4.28 5.05
Th 10.5 11.4 10.4 11.0 10.9 11.8 11.6 12.3 12.6 11.1 11.3 11.5 11.9 11.4 12.2 10.9 12.3 12.6 12.5 13.0 11.4 10.5 10.5
U 7.0 1.8 3.3 43 3.4 35 32 3.2 3.2 1.7 1.8 1.4 57 56 42 36 1.3 1.4 1.5 1.62 3 3.22
La 33.8 22.8 28.4 30.8 29.2 30.8 31.7 32.0 33.8 29.9 28.4 35.3 33.3 30.4 36.8 33.3 32.8 35.0 34.1 37.8 43.3 57.1 G51.7
Ce 62.3 41.5 52.5 55.3 54.4 56.0 57.8 58.7 61.7 57.3 49.6 60.7 57.4 57.8 66.8 59.4 62.6 67.2 62.4 71.8 73.8 99 89.8
Pr 6.6 1.8 5.9 6.6 6.1 6.7 6.8 7.0 7.4 5.3 6.4 6.3 6.1 7.0 6.5 6.6 7.3 6.8 7.6 8.16 10.9 10.2
Nd 22.5 17.4  20.2 22.3 0.9 23.2 23.4 23.4 25.3 22.5 18.4 21.3 22.0 20.7 24.1 21.8 21.8 24.1 22.6 25.6 29.7 39 385
Sm 3.7 3.2 3.3 3.6 3.6 40 38 3.7 38 6 3.1 3.3 32 32 37 34 33 36 35 4.0 419 554 5.63
Eu 1.0 1.1 .o 1.2 11 1.1 1.1 1o 1.1 .1 1.3 1.1 1.3 1.2 1.1 0.8 0.92 0.92 1.0 1.32 1.65 2
Gd 3.4 2.6 2.9 30 31 34 30 30 3.0 2.8 2.8 2.8 2.7 32 29 2.8 31 3.0 3.4 3.37 429 4.02
Th 0.51 0.40  0.45 0.45 0.46 0.48 0.42 0.38 0.38 0.36 0.42 0.39 0.40 0.36 0.44 0.42 0.36 0.43 0.41 0.46 0.41 0.53 0.51
Dy 2.4 1.8 2.0 2.1 2.2 2.1 1.7 1.5 1.6 1.8 1.8 1.8 1.6 1.9 1.8 1.5 2.0 1.8 1.9 2.08 2.76 2.35
Ho 0.47 0.35 0.39 0.40 0.41 0.41 0.34 0.29 0.29 0.27 0.34 0.35 0.34 0.30 0.35 0.34 0.28 0.36 0.32 0.36 0.35 0.45 0.44
Er 1.2 0. 95 1.1 1.1 1.1 1.2 0.94 0.8 0.83 0.75 0.87 0.96 0.96 0.84 0.97 0.92 0.79 0.99 0.89 0.97 1 1.26 1.34
Tm 0. 20 0.16 0.18 0.18 0.20 0.19 0.16 0.15 0.14 0.14 0.14 0.16 0.15 0.13 0.16 0.15 0.12 0.15 0.15 0.16 0.14 0.18 0.17
Yb 1.2 0.93 1.1 1.1 1.2 1.2 1.0 0.97 0.96 0.88 0.97 1.0 0.81 0.95 0.92 0.77 0.96 0.89 0.98 0.95 1.13 1.14
Lu 0.19 0.15 0.17 0.18 0.19 0.19 0.16 0.15 0.15 0.14 0.14 0.16 0.15 0.13 0.15 0.18 0.12 0.15 0.14 0.15 0.15 0.17 0.19
REE 139.5 98.1 119.6 128.3 124.2 131.0 132.3 133.1 140.5 127.8 113.3 135.9 130.9 126.4 147.7 133.1 134.7 146.3 137.9 156.2 168.9 224.0 208.0

LREE/HREE 13.6 12.4 13.4 14.1 13.0 13.3 16.1 17.2 18.1 17.6 14.3 16.9 16.2 17.4 17.2 16.4 19.0 17.0 17.1 17.6 19.0 19.8 19.5
(La/YH)N 20.2 17.6 18.5 20.1 17.5 18.4 22.7 23.7 25.3 2.4 23.1 26.1 23.9 26.9 27.8 26.0 30.6 26.2 27.5 27.7 32.7 36.2 32.5
Sr/Y 9.26 15.76  9.35 9.45 9.40 10.98 10.49 13.25 12.58 11.45 18.86 30.66 16.70 24.05 17.91 13.85 8.70 9.34 10.12 10.43124.76 93.17 93.33
oEu 0. 86 1.17 0.99 1.12 1.01 0.91 1.00 0.92 1.00 1.06 1.14 1.31 1.12 1.35 1.07 1.07 0.89 0.84 0.87 0.83 1.07 1.03 1.29
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Table 4 Zircon Hf isotope dating results of Yinshan volcanic rocks
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Fig. 6 Primitive mantle normalized trace element spider diagram (a) and chondrite normalized REE distribution patterns

M 5 25 W /Ma VTSHI/TTHI lo W6 Lu/YTHE VSYb/1TTHE (YSHE/YTHD1  enr (1) lo Tomz /Ga
PMO001-36-01 167 0.282 794  0.000 016  0.001 129  0.026 906 0. 282 790 4. 44 0. 55 0.91
PMO001-36-02 167 0.282 793  0.000 015  0.001 345  0.033 039 0. 282 788 4. 37 0.51 0.91
PM001-36-03 167 0.282 802  0.000 014  0.000 984  0.024 805 0.282 799 4.75 0.49 0. 89
PMO001-36-04 167 0. 282 781 0.000 016  0.001 293  0.032 252 0.282 777 3. 96 0. 56 0. 94
PMO001-36-05 167 0.282 768  0.000 015  0.001 247  0.029 853 0. 282 764 3.50 0. 54 0. 97
PMO001-36-06 167 0.282 814  0.000 014  0.001 056  0.024 076 0.282 811 5.18 0. 47 0. 86
PM001-36-07 168 0.282 762  0.000 015  0.001 064  0.026 081 0.282 759 3.35 0.51 0.98
PM001-36-08 168 0.282 777 0.000 014  0.000 998  0.024 968 0.282 774 3.87 0. 49 0. 94
PMO001-36-09 168 0.282 755  0.000 014  0.001 012  0.023 375 0.282 752 3.11 0.49 0. 99
PMO001-36-10 168 0.282 741 0.000 014  0.001 223  0.029 641 0.282 737 2.58 0. 49 1.02
PMO001-36-11 168 0.282 787  0.000 017  0.001 022  0.024 447 0.282 784 4.23 0.58 0.92
PM001-36-12 168 0.282 664  0.000 020  0.001 278  0.033 656 0. 282 660 —0.13 0.70 1.19
PMO001-36-13 168 0.282 800  0.000 014  0.000 977  0.023 136 0.282 797 4. 69 0.49 0. 89
PMO001-36-14 169 0.282 732  0.000 015  0.001 011 0.025 178 0.282 729 2. 30 0.51 1. 04
PMO001-36-15 169 0.282 823  0.000 016 ~ 0.001 906  0.052 318 0.282 816 5. 40 0. 56 0. 85
PMO001-36-16 169 0.282 748  0.000 015  0.001 350  0.037 155 0. 282 743 2.83 0. 54 1.01
PM001-36-17 169 0.282 825  0.000 017  0.002 082  0.055 810 0.282 819 5.49 0.61 0. 84
PMO001-36-18 169 0.282 414  0.000 017  0.002 157  0.063 379 0. 282 407 —9.07 0.61 1. 74
PMO001-36-19 169 0.282 776 ~ 0.000 015  0.001 519  0.039 818 0.282 771 3.83 0. 54 0. 95
PMO001-36-20 170 0.282 812  0.000 015  0.001 070  0.026 286 0.282 809 5. 14 0.51 0. 87
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YS4-01 162 0. 282 730 0. 000 015 0.001 588 0.044 593 0. 282 725 2.01 0.53 1. 05
YS4-02 163 0.282 737 0.000 016 0. 001 906 0. 054 040 0.282 731 2. 26 0. 56 1. 04
YS4-03 166 0.282 775 0.000 013 0. 001 606 0. 046 265 0.282 770 3.70 0. 46 0. 95
YS4-04 167 0. 282 689 0. 000 015 0.001 537 0. 044 393 0. 282 684 0. 68 0.52 1. 14
YS4-05 167 0.282 675 0. 000 034 0.001 060 0. 027 546 0.282 672 0. 24 1. 19 1. 17
YS4-06 168 0. 282 645 0.000 014 0. 000 483 0.013 166 0.282 643 —0.73 0. 50 1.23
YS4-07 169 0.282 733 0.000 014 0.001 602 0. 046 666 0.282 728 2.28 0. 49 1. 04
YS4-08 169 0.282 767 0.000 014 0.001 795 0. 050 309 0.282 761 3. 45 0. 50 0.97
YS4-09 170 0.282 741 0. 000 014 0. 001 889 0.053 852 0.282 735 2.56 0.48 1.03
YS4-10 171 0.282 749 0.000 014 0.001 376 0. 039 440 0.282 744 2. 89 0.49 1. 01
YS4-11 171 0.282 755 0.000 017 0.001 163 0.032 112 0.282 751 3.13 0.59 0.99
YS4-12 171 0. 282 645 0. 000 016 0.001 597 0.045 132 0. 282 640 —0.81 0.57 1. 23
YS4-13 172 0. 282 662 0. 000 016 0.001 391 0.038 436 0. 282 658 —0.15 0.58 1.19
YS4-14 172 0.2827 73 0. 000 019 0.001 136 0. 030 498 0. 282 769 3.82 0. 68 0.95
YS4-15 173 0.282 713 0.000 016 0.001 724 0. 049 655 0.282 708 1. 64 0.57 1. 08
YS4-16 173 0.282 775 0.000 014 0.001 349 0.037 596 0.282 770 3. 86 0. 49 0. 95
YS4-17 173 0. 282 609 0. 000 017 0. 001 256 0.036 818 0. 282 605 —1.98 0. 60 1. 31
YS4-18 173 0.282 782 0. 000 016 0.001 754 0. 050 940 0.282 776 4. 07 0.56 0.93
YS4-19 174 0. 282 759 0.000 014 0.001 147 0.030 453 0. 282 755 3. 34 0.49 0.98
YS4-20 176 0.282 722 0. 000 015 0. 002 060 0.059 998 0.282 715 1. 97 0.53 1. 07
PMO001-31-01 170 0.282 770 0. 000 015 0. 000 920 0. 021 907 0. 282 767 3. 67 0.52 0. 96
PMO001-31-02 170 0. 282 759 0.000 014 0.001 230 0.030 816 0. 282 755 3.27 0.49 0.98
PMO001-31-03 170 0.282 758 0.000 014 0.001 021 0.026 951 0. 282 755 3.25 0. 50 0.98
PMO001-31-04 170 0.282 751 0. 000 012 0.001 190 0. 028 352 0. 282 747 2.98 0.43 1. 00
PMO001-31-05 170 0.282 703 0. 000 017 0.001 217 0.031 326 0. 282 699 1. 28 0.59 1. 10
PMO001-31-06 170 0.282 758 0. 000 015 0.001 349 0. 034 600 0.282 753 3.20 0.51 0.99
PMO001-31-07 170 0.282 753 0.000 016 0.001 156 0.031 203 0. 282 749 3. 06 0. 56 0.99
PMO001-31-08 171 0.282 709 0.000 014 0.001 037 0.026 519 0. 282 706 1. 54 0. 50 1. 09
PMO001-31-09 171 0.282 761 0.000 015 0.001 192 0. 030 987 0. 282 757 3. 34 0. 54 0.98
PMO001-31-10 171 0. 282 786 0.000 014 0.001 105 0. 026 004 0.282 782 4.23 0. 50 0.92
PM001-31-11 171 0. 282 820 0. 000 015 0.001 179 0.028 533 0. 282 816 5.44 0.53 0. 85
PMO001-31-12 171 0.282 790 0.000 014 0.001 204 0.031 738 0. 282 786 4. 39 0. 50 0.91
PMO001-31-13 171 0. 282 767 0.000 015 0.001 118 0.027 377 0.282 763 3. 56 0.52 0. 96
PMO001-31-14 171 0.282 735 0. 000 015 0.001 149 0.028 793 0.282 731 2.44 0.52 1.03
PMO001-31-15 171 0.282 727 0. 000 014 0.001 093 0.027 278 0.282 724 2.19 0. 50 1. 05
PMO001-31-16 172 0.282 709 0.000 016 0.001 205 0.032 319 0. 282 705 1.52 0. 56 1. 09
PMO001-31-17 172 0.282 738 0.000 014 0.001 362 0.034 077 0.282 733 2.52 0.49 1.03
PMO001-31-18 172 0. 282 757 0.000 015 0. 000 965 0.022 225 0. 282 754 3. 26 0.51 0.98
PMO001-31-19 172 0.282 773 0. 000 015 0.001 153 0.028 847 0. 282 769 3. 80 0.52 0. 95
PMO001-31-20 172 0. 282 754 0.000 014 0.001 002 0.024 625 0.282 751 3. 15 0.49 0.99

YS3-01 164 0.282 739 0.000 013 0.001 267 0.029 353 0.282 735 2.42 0. 46 1.03

YS3-02 167 0.282 746 0. 000 014 0.001 182 0.027 053 0.282 742 2.74 0.47 1.01

YS3-03 167 0. 282 757 0.000 016 0.001 001 0.023 885 0. 282 754 3. 16 0. 55 0.99

YS3-04 167 0.282 763 0.000 014 0. 000 902 0.021 522 0. 282 760 3. 39 0. 50 0.97

YS3-05 167 0. 282 808 0. 000 015 0.001 683 0.039 642 0. 282 803 4. 88 0.52 0. 88
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YS3-06 168 0. 282 766 0. 000 016 0.001 347 0.032 261 0. 282 762 3.45 0.55 0.97
YS3-07 168 0.282 770 0.000 016 0.001 369 0.032 404 0. 282 765 3.58 0. 57 0. 96
YS3-08 168 0.282 793 0. 000 015 0.001 163 0.027 803 0. 282 789 4. 42 0.52 0.91
YS3-09 168 0. 282 765 0.000 014 0.001 755 0. 041 960 0. 282 759 3. 36 0. 50 0.97
YS3-10 168 0.282 739 0. 000 017 0. 001 590 0.038 202 0.282 733 2.46 0. 59 1.03
YS3-11 168 0. 282 780 0.000 014 0. 000 940 0.020 933 0.282 777 4.01 0.49 0.93
YS3-12 168 0. 282 707 0. 000 015 0.0015 96 0. 044 862 0. 282 702 1. 35 0.53 1. 10
YS3-13 168 0.282 775 0.000 014 0.001 485 0. 035 987 0.282 770 3.76 0.48 0.95
YS3-14 169 0. 282 736 0. 000 014 0.001 117 0.027 994 0.282 733 2.44 0.49 1.03
YS3-15 169 0. 282 796 0.000 014 0. 000 644 0.014 644 0. 282 794 4. 60 0. 50 0. 90
YS3-16 169 0.282 753 0. 000 015 0.001 153 0.026 969 0. 282 749 3.02 0.52 1. 00
YS3-17 169 0. 282 786 0. 000 014 0. 000 969 0.021 997 0. 282 783 4.21 0. 50 0.92
YS3-18 169 0. 282 788 0. 000 015 0.001 208 0.029 549 0.282 784 4.26 0. 54 0.92
YS3-19 169 0.282 773 0. 000 015 0. 000 990 0.024 775 0.282 770 3.77 0. 53 0. 95
YS3-20 169 0.282 822 0.000 014 0. 000 953 0.021 700 0.282 818 5.48 0. 50 0. 84
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Geochronology ., petrogenesis and tectonic setting of Middle Jurassic

volcanic rocks from Yinshan deposit in Dexing, Jiangxi Province

YU Minggang, HONG Wentao, LIU Kai, DUAN Zheng, CHU Pingli, CHEN Rong
(Nanjing Center ,China Geological Survery, Nanjing 210016, Jiangsu, China)

Abstract; The Yinshan deposit is a typical hydrothermal copper polymetallic deposit in Dexing, Jiangxi
Province, The Yinshan volcanic activities are composed of three volcanic eruption cycles, i e. rhyolitic,
dacitic and andesitic assemblages in sequence. LA-ICP-MS zircon U-Pb dating for the three volcanic cycle
rocks indicate that they were formed at 168. 6~169.9 Ma, 168.5~171.4 Ma and 166 Ma, respectively,
which is contemporary with the forming age of the ore-bearing porphyries in the Dexing copper mine, im-
plying the metallogenic epoch of Middle Jurassic. The compositional variation of volcanic rocks from rhyo-
dacite to dacitic and andesitic assemblages resulted from the compositional zonation within the magma
chamber before eruption. The Yinshan volcanic rocks in different cycles show similar geochemical charac-
teristics to the typical adakites in northeastern Jiangxi. All of them have high LREEs contents and deple-
tion of HREEs, with low Ti, Na, high K, Al, Sr, Sr/Y and (L.a/Yb)y ratios, and slightly negative Eu a-
nomalies. Zircons from the samples have ey;(t) values ranging from —1. 98 to +5. 49 and tpy model ages
from 0. 84 to 1. 31 Ga, indicating that the magma possibly derived from Meso-to Neo-Proterozoic juvenile
continental crust formed by the Neoproterozoic oceanic crust subduction along the Jiangnan Orogen. Based
on the geochemical and Hf isotopic data in this study and previous studies, we suggested that the Middle
Jurassic adakitic rocks in Dexing and Yinshan might originate from the remelting of Meso-to Neo-Protero-
zoic arc rocks in the compressional setting. Conversely, Early Jurassic EW direction bimodal volcanic rocks
in east section of Nanling Mountains were formed in the strong extensional setting of post-collision, sug-
gesting two distinct tectonic settings of Middle Jurassic magmatism between northeast Jianxi and Nanling,
and Early-Middle Jurassic is the critical period to understand the tectonic transition in South China.

Key words: volcanic rock; LA-ICP-MS zircon U-Pb age; adakite; tectonic regime transition; Yinshan,

Jiangxi Province



