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1 (  Ren Qijiang et al. , 1991;Lii et al. ,2013 )
Fig. 1 The geological map of Luzong basin (after Ren Qijiang et al. , 1991; Lii et al. ,2013)
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Longmenyuan Formation; 5—Middle Jurassic Luoling Formation; 6-—diorite; 7—monzonite; 8—syenite; 9—syenite of characteristics of A-type
granites; 10—granite; 11— basement fault; 12—iron deposit; 13— copper deposit; 14—lead and zinc deposit; 15— urianiun deposit; 16— location of
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2 LZSD-01
Fig. 2 The characteristics of typical rocks in Scientific Drilling LZSD-01
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chalcopyrite vein in syenite; ({)—monzonite; (g) , (h)—microphotography of crystal tuff; (i)—microphotography of trachyteandesite; (j)—
microphotograph of syenite; (k)—microphotography of tourmaline-chalcopyrite vein; (1)—microphotography of monzonite; Pl—plagioclase;
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1 LZSD-01 U-Pb
Table 1 Zircon U-Pb dating results of concealed intrusions of Scientific Drilling LZSD-01, Qianpu area
(X107b> 207Pb//2(\bpb 207Pb/233U ZOGPb/ZKSU 207Pb/206Pb 207Pb/233U ZOGPb//ZSBU
Th U Th/U Ratio 1o Ratio 1o Ratio 1o (Ma)| 1o (Ma)| 1o (Ma)| 1o
LZSD1-B2-01 | 549 1148 | 0.5 | 0.0481 | 0.0018 | 0.1367 | 0.0063 | 0.0206 | 0.0006 102 89 130 6 132 3.6
LZSD1-B2-02 | 1126 | 1530 | 0.7 | 0.0477 | 0.0017 | 0.1403 | 0. 0063 | 0.0212 | 0. 0006 83.4 81.5 133 6 136 3.5
LZSD1-B2-03 | 529 1187 | 0.4 | 0.0488 | 0.0018 | 0.1369 | 0.0062 | 0.0203 | 0.0005 200 82 130 6 130 3.4
LZSD1-B2-04 | 621 944 0.7 | 0.0476 | 0.0018 | 0.1400 | 0.0068 | 0.0213 | 0.0006 79.7 88.9 133 6 136 3.8
LZSD1-B2-05| 956 1710 0.6 | 0.0486 | 0.0016 | 0.1399 | 0.0066 | 0.0208 | 0.0006 128 78 133 6 132 3.5
LZSD1-B2-06 | 793 1376 | 0.6 | 0.0483 | 0.0017 | 0.1405 [ 0.0066 | 0.0211 | 0. 0006 122 79 134 6 134 3.6
LZSD1-B2-07 | 1071 | 1653 0.6 | 0.0470 | 0.0017 | 0.1364 | 0.0065 | 0.0210 | 0.0006 50. 1 81.5 130 6 134 3.6
LZSD1-B2-08 | 1056 | 1661 | 0.6 | 0.0479 | 0.0018 | 0.1378 | 0. 0068 | 0. 0207 | 0. 0006 98.2 108. 131 6 132 3.6
LZSD1-B2-09 | 654 850 0.8 | 0.0503 | 0.0021 | 0.1460 | 0.0080 | 0.0208 | 0.0006 209 96 138 7 133 3.6
LZSD1-B2-10| 420 903 0.5 | 0.0509 | 0.0021 | 0.1484 | 0.0087 | 0.0210 | 0.0006 235 66 141 8 134 3.7
LZSD1-B2-11 | 1256 | 1909 | 0.7 | 0.0492 | 0.0016 | 0.1424 | 0. 0069 | 0.0209 | 0. 0006 167 78 135 6 133 3.5
LZSD1-B2-12 | 576 1208 0.5 | 0.0502 | 0.0019 | 0.1420 | 0.0073 | 0.0205 | 0.0006 206 89 135 6 131 3.6
LZSD1-B2-13 | 792 1398 | 0.6 | 0.0478 | 0.0019 | 0.1354 | 0. 0068 | 0.0205 | 0.0006 100. 1 88.9 129 6 131 3.6
LLZSD1-B2-14 | 2193 | 2549 0.9 | 0.0503 | 0.0016 | 0.1440 | 0.0066 | 0.0207 | 0.0006 209 74 137 6 132 3.5
LZSD1-B2-15| 2149 | 2602 | 0.8 | 0.0493 | 0.0015 | 0.1439 | 0. 0067 | 0.0211 | 0. 0006 161 64 136 6 134 3.7
LZSD1-B2-16 | 868 1042 | 0.8 | 0.0469 | 0.0019 | 0.1353 [ 0.0069 | 0.0209 | 0. 0006 55.7 83.3 129 6 133 3.6
LLZSD1-B2-17 | 1191 | 2202 0.5 | 0.0465 | 0.0015 | 0.1388 | 0.0061 | 0.0216 | 0.0006 20 74 132 5 138 3.8
LZSD1-B2-18 | 993 1745 | 0.6 | 0.0491 | 0.0017 | 0.1408 | 0.0062 | 0.0208 | 0. 0006 154 80 134 6 133 3.6
LLZSD1-B2-19 | 438 923 0.5 | 0.0501 | 0.0022 | 0.1428 | 0.0077 | 0.0207 | 0.0006 198 99 136 7 132 3.8
LZSD1-B2-20 | 837 1048 | 0.8 | 0.0500 | 0.0019 | 0.1430 | 0.0072 | 0.0207 | 0. 0006 195 87 136 6 132 3.8
LLZSD1-B2-21 | 828 1396 0.6 | 0.0510 | 0.0019 | 0.1436 | 0.0068 | 0.0204 | 0.0006 239 87 136 6 130 3.6
LZSD1-B2-22 | 956 1837 | 0.5 | 0.0491 | 0.0016 | 0. 1425 | 0.0064 | 0.0209 | 0. 0006 150 78 135 6 133 3.7
LZSD1-B2-23 | 415 925 0.4 | 0.0490 | 0.0019 | 0.1426 | 0.0069 | 0.0210 | 0.0006 150 89 135 6 134 3.7
LZSD1-B2-24 | 1127 | 2051 | 0.5 | 0.0496 | 0.0016 | 0.1497 | 0. 0068 | 0.0217 | 0. 0006 172 79 142 6 138 3.6
LZSD1-B2-26 | 496 1066 | 0.5 | 0.0494 | 0.0019 | 0.1394 | 0. 0069 | 0.0204 | 0.0005 165 91 133 6 130 3.4
LZSD1-B2-27 | 1145 | 1459 | 0.8 | 0.0511 | 0.0018 | 0. 1458 | 0. 0065 | 0.0207 | 0.0005 256 80 138 6 132 3.5
1.LZSD1-B2-28 | 1867 | 2315 0.8 | 0.0514 | 0.0017 | 0.1462 | 0.0062 | 0.0206 | 0.0005 261 78 139 6 131 3.4
LZSD1-B2-29 | 1012 | 1585 | 0.6 | 0.0487 | 0.0017 | 0.1370 | 0. 0061 | 0.0203 | 0. 0005 200. 1 80.5 130 5 130 3.3
1.LZSD1-B2-30 | 891 1489 0.6 | 0.0476 | 0.0018 | 0.1347 | 0. 0064 | 0.0206 | 0.0005 79.7 88.9 128 6 131 3.4
LZSD1-B2-31 | 1493 | 1280 1.2 | 0.0525| 0.0019 | 0.1467 | 0.0066 | 0.0203 | 0. 0005 309 77 139 6 130 3.4
1LZSD1-B2-33 | 1314 | 1618 0.8 | 0.0472 ] 0.0017 | 0.1380 | 0.0061 | 0.0210 | 0.0005 61.2 85.2 131 5 134 3.4
LZSD1-B2-34 | 583 874 0.7 | 0.0518 | 0.0024 | 0.1446 | 0.0077 | 0.0204 | 0.0006 276 112 137 7 130 3.8
LZSD1-B2-35| 785 998 0.8 | 0.0491 | 0.0022 | 0.1405 | 0.0070 | 0.0207 | 0.0006 150 104 133 6 132 3.7
1.LZSD1-B8-091| 497 637 0.8 0.049 ]0.00161| 0.1406 [0.00439|0.02081| 0.0002 148 55 134 4 133 1
1L.ZSD1-B8-092| 616 893 0.7 10.04863]0.00128(0.14053|0.003460.02096|0. 00017 130 43 134 3 134 1
1LZSD1-B8-093| 2084 | 2691 0.8 | 0.0482 [0.00078|0.13883[0.00195| 0.0209 [0. 00014 109 21 132 2 133.3 0.9
LZSD1-B8-094| 3175 | 2063 1.5 [0.04935]0.00068|0,14184]0.00162]0.02085|0. 00014 164 15 135 1 133 0.9
L.ZSD1-B8-097| 835 930 0.9 |0.04881]0.00153]0.14151| 0.0042 |0.02103{0.00019 139 53 134 4 134 1
LLZSD1-B8-099| 615 966 0.6 | 0.0489 [0.00174]0.13889|0.00473]0.02061| 0.0002 143 62 132 4 132 1
LLZSD1-B8-101| 647 893 0.7 10.04872] 0.0009 |0.14023|0.00231|0.02088|0.00015 134 25 133 2 133.2 0.9
LZSD1-B8-102| 548 780 0.7 10.04929] 0.001 ]0.14086| 0.0026 |0.02074{0.00015 162 30 134 2 132.3 0.9
LZSD1-B8-105| 744 1646 | 0.5 |0.04768{0.00117]0.13685|0.00312|0.02082{0.00017 83 38 130 3 133 1
1LZSD1-B8-106| 324 449 0.7 10.04934]0.00133]0.14189| 0.0036 |0.02087|0.00017 164 44 135 3 133 1
LZSD1-B8-107| 1200 | 2964 | 0.4 |0.04765|0.00062{0.13684|0.00142{0.02084|0.00013 82 13 130 1 133 0.8
1.ZSD1-B8-109| 787 1025 0.8 |0.04933]0.00187]0. 14424|0. 00524 0. 02121{0. 00022 164 65 137 5 135 1
LZSD1-B8-110| 514 781 0.7 10.04847]0.00104]0.13877|0.00274 (0. 02077{0. 00015 122 33 132 2 132.5 0.9
LZSD1-B8-111| 280 556 0.5 |0.04885]0.00174]0.14089| 0.0048 |0.02093| 0.0002 141 62 134 4 134 1
1LZSD1-B8-112| 362 1457 0.2 |0.04896| 0.0008 |0, 14237| 0.002 | 0.0211 |0.00014 146 21 135 2 134.6 0.9
LZSD1-B8-113| 831 867 1.0 [0.04744]0,00105| 0.1381 [0.00282]0.02112|0. 00016 71 34 131 3 135 1
1LZSD1-B8-114| 706 1434 0.5 |0.04922]0.00108]0. 14038|0. 00283|0. 02069|0. 00016 158 33 133 3 132 1
1LZSD1-B8-115| 267 682 0.4 |0.04868| 0.0021 |0.14161|0.00589| 0.0211 |0.00023 132 76 134 5 135 1
1.ZSD1-B8-116| 839 1971 | 0.4 {0.04899(0.00112|0.14181|0.00298| 0.021 [0.00016 147 35 135 3 134 1
LZSD1-B8-117| 769 994 0.8 [0.04884]0.00087|0.13915[0.00219|0.02067|0. 00014 140 24 132 2 131.9 [0.9
L.ZSD1-B8-119| 283 817 0.3 |0.04955[0.00131]0. 14144 0.0035 |0.02071{0.00017 174 42 134 3 132 1
LZSD1-B8-120| 289 496 0.6 |0.04899| 0.0012 |0.14096|0.00321|0.02087|0. 00016 147 39 134 3 133 1
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3 LZSD-01

Fig. 3 Cathodeluminescence images and dating positions of the zircons of intrusions in Scientific Drilling LLZSD-01

4 LZSD-01 U-Pb
Fig. 4 Zircon U-Pb concordia diagram of the intrusions in Scientific Drilling LZSD-01

,LREE/HREE (La/Yb)y , , C Ta);
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2 (%) (X107°)

Table 2 The major elements (%) and trace elements ( X 107°) analytical results of concealed intrusions in Qianpu area, Luzong basin

LZSD1-B1|LZSD1-B2|LZSD1-B3| LZSD1-B4| LZSD1-B7 | LZSD1-B8 | LZSD1-B9 |LLZSD1-B14|L.ZSD1-B15/.ZSD1-B16|.ZSD1-B17
SiO; 60. 09 58.92 60. 74 58. 40 57.60 59. 05 59.52 61.62 61.90 61. 64 59.92
TiO, 0.69 0.75 0.74 0. 83 0.72 0.73 0.78 0. 54 0.54 0.56 0.52
Al; Os 17.06 17.16 17.08 17.56 18.09 18.23 17.15 18.07 18. 04 17. 84 17. 49
Fe, O3 3.38 2.79 3.43 3.00 3.57 2.98 2.98 1.31 1. 67 1.43 0.95
FeO 1. 56 2.26 1. 84 2.65 2.01 2.06 2.39 2.19 1.75 2.16 2.41
MnO 0.05 0.08 0.08 0. 14 0.10 0.12 0.11 0.11 0.11 0.12 0.10
MgO 1.40 2.25 1.41 1. 89 1.83 1.51 1. 67 1. 00 0.97 1.05 0.99
CaO 2.14 1.70 2.43 4.02 4.10 3.61 3.04 2.68 2.57 2.63 2.59
Na; O 5.48 5.02 5.01 4.91 4.82 4.97 4.93 4.92 4.93 4.94 4.73
K, O 5.29 5.73 6.48 5.12 5. 34 5.58 5.38 6.32 6.33 6.50 6.29
P20 0.27 0.31 0.27 0. 40 0. 38 0. 34 0. 34 0. 20 0.19 0. 20 0.19
LOI 2.19 2.74 0.28 0.78 1.21 0.57 1.42 0.71 0. 81 0. 69 3.52
total 99. 60 99.71 99.78 99. 69 99.76 99.75 99. 71 99.67 99. 80 99.75 99. 71
DI 81.83 79.82 82.02 73.09 73.47 75.76 77.18 81.7 82.69 82.39 81.6
SI 8.23 12.48 7.79 10.78 10. 47 8. 86 9. 64 6. 34 6.18 6.53 6.43
Li 24.3 22.4 18.4 53.7 19.3 46. 4 40 47. 4 43.6 46.9 40. 6
Be 17.3 13.9 15. 4 9.53 6.52 7.9 11.1 6. 24 5.38 5. 94 5. 97
Sc 6.51 7.83 7.83 8. 84 9. 46 8 8. 39 5.91 5.68 6.8 6.1
\Y% 52 70. 8 68.5 109 107 84.8 92.9 55.8 51.1 60. 6 52.7
Cr 8.6 7.37 6.41 7.71 5.24 7.01 2.66 2.41 1. 88 1.74 1.53
Co 10.5 8 12.6 12.9 12.6 9.59 12.8 5.24 4.75 5. 66 6.69
Ni 4.25 4.06 4. 69 7.56 5.61 5.11 5.72 2.15 1.38 1.59 1.43
Cu 16.1 71.9 303 107 83.5 40. 2 78.8 14.8 6.95 9.25 79.1
Zn 39.6 82.4 63.1 89.1 80. 3 63.9 69. 4 59.1 57.4 65. 6 60. 2
Ga 24.5 26.1 27.1 24.7 24.5 24.6 27.3 22 19.9 21 22.6
Rb 349 367 485 311 277 290 366 284 276 297 277
Sr 253 197 329 671 842 663 532 584 562 581 580
Y 38.7 38.6 40. 2 33 31.6 37.2 40.1 27.5 24.7 27.1 28.7
Nb 98.6 90. 9 83.1 54 34.7 47. 4 65.8 35 38.8 39.9 38.7
Mo 9.66 10. 5 5.26 11 5.76 4.43 25.1 7.35 5. 96 7.85 10.1
Cd 0. 34 0. 394 0.427 0.224 0.241 0.218 0.313 0.134 0. 094 0. 187 0. 251
In 0.075 0.071 0.128 0.06 0. 06 0.068 0. 046 0.055 0. 047 0. 046 0. 046
Sh 0.744 0.915 0.769 0.878 0.622 0. 585 0.822 0.938 0.795 0.775 0. 656
Cs 11.1 7.85 15.7 19. 6 14 17. 6 24.6 20.6 17.2 17.6 16.2
Ba 447 340 390 581 820 704 506 708 634 700 648
La 81.4 87.3 94. 4 81.1 71.5 91.8 78.6 78.1 65 71.2 73.6
Ce 170 172 183 153 137 168 158 138 120 130 130
Pr 19.5 19.8 20.7 17.3 15.8 18. 8 18.5 15 13.3 14 14.5
Nd 67.9 71.9 73.1 62.9 58.5 66.7 68.7 55. 4 46.8 49. 4 52.2
Sm 10.7 11. 6 11.5 9.95 9.6 10.9 11.1 8. 54 7.54 7.76 8.28
Eu 1.41 1.62 1. 67 1.92 2.04 1.91 1. 95 1.62 1. 54 1.63 1. 56
Gd 9.28 9.36 9.45 8.25 7.63 8.82 8.83 7.09 5.95 6.53 6.9
Tb 1.35 1.45 1. 41 1.28 1.21 1.33 1. 41 0.98 0.852 0. 905 0.963
Dy 6. 85 7.1 7.05 6.27 5.93 6.54 7.11 5.31 4.54 4. 87 5.01
Ho 1.28 1. 36 1.35 1.11 1. 05 1.23 1.32 0.993 0. 875 0.949 0. 954
Er 4. 54 4.5 4.55 3.72 3.5 4.13 4.31 2.86 2.54 2.8 2.8
Tm 0. 826 0.788 0.794 0.626 0.59 0.706 0.746 0.49 0.431 0. 49 0.512
Yb 5.63 5.39 5.44 4.19 3.74 4. 64 4. 84 3.34 2.91 3.33 3.4
Lu 0.926 0. 886 0.921 0. 658 0.591 0.772 0.8 0.527 0. 444 0.517 0.542
Ta 7.55 6.29 5.99 3.69 2.3 3.13 4.57 2.63 2.85 3.03 2.87
w 10. 2 21.5 4. 27 5.53 6.36 3.31 2.18 3.91 3.1 3.2 2.55
Re <0.002 0.003 0. 005 0.003 0.003 0.002 0.005 0.007 0.005 0. 005 0.009
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2
LZSD1-B1|LZSD1-B2|LZSD1-B3| LZSD1-B4| LZSD1-B7 | LZSD1-B8 | LZSD1-B9 |LLZSD1-B14|1.ZSD1-B15/.ZSD1-B16|L.ZSD1-B17
Tl 0.978 1. 05 1. 11 0.961 0. 906 0.751 0. 966 0. 838 0.783 0. 808 0. 815
Pb 12.1 21.5 23.4 29.2 30.5 19.5 17 28.1 25.2 29.3 29.6
Bi 0.433 0.34 0.32 0.168 0. 248 0.146 0.636 0.365 0.124 0.142 0.115
Th 196 168 118 102 59. 6 98.8 148 56. 3 56.1 56.8 59.8
U 68.7 56 46 32.8 19.3 27.4 54.3 27.3 31.9 71.2 80.7
Zr 1054 1229 1219 425 447 729 1391 409 350 421 436
Hf 2.98 32.8 30.9 12.4 11. 4 18.7 34.5 10. 6 9.62 11 11.8
> REE 381.59 395. 05 415. 34 352. 27 318.68 386. 28 366. 22 318. 25 272.72 294. 38 301. 22
LREE/HREE 11.44 11.81 12.41 12.50 12.15 12.71 11.47 13.74 13.71 13.44 13.29
Lax/Yby 10. 37 11.62 12.45 13. 88 13.71 14.19 11. 65 16.77 16.02 15. 34 15.53
SEu 0.42 0. 46 0.48 0.63 0. 70 0.58 0.58 0.62 0.68 0.68 0.61
5 LZSD-01
Fig. 5 The classification diagrams of the intrusions in Scientific Drilling L.LSZD-01
(a)—TAS ( Wilson,1989) ; (b) —K, O-SiO, ( Middlemost, 1985); -
s Fan Yu et al. , 2014;]Jia Ligiong et al. , 2014; ,20159 ;Duan Chao, 2009

(a)—TAS diagram of the intrusions in LZSD-01 ( after Wilson, 1989) ; (b)—The K; O-SiO;diagram of intrusions in LZSD-01 (after
Middlemost, 1985); The shadow regions are the distributions of the syenite and monzonite in Luzong basin. The statistics are after

Fan Yu et al. , 2014;Jia Ligiong et al. , 2014 ;the unpublished papers of Geological Survey of Anhui Province® ; Duan Chao, 2009

SEu , 4.4
, SEu R
,  7b, Rb.K.Pb
; 0Eu Si0O, , , Th.U, Zr, Hf
s Ba.,Sr , Nb.Ta.Ti
C 6), s ,P C 2,
, Co.,Sc.Ni.Cr
N N SEU ’ Sl()g 9Cr
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Duan Chao, 2009

Fig. 6

6 LZSD-01

Harker

Harker diagram of intrusions in Scientific Drilling LZSD-01

s Fan Yu et al. , 2014;]Jia Ligiong et al. , 2014; ,20159 ;

The shadow regions are the distributions of the syenite and monzonite in Luzong basin. The statistics are after Fan Yu et al. , 2014

Jia Ligiong et al. , 2014 ;the unpublished papers of Geological Survey of Anhui Province® ; Duan Chao, 2009

Sr
Zr SiO,
4.5 Sr-Nd

0. 70466 ~ 0. 70540,

’

b

C 6,

Sr (¥ Sr/%*Sr); =
0. 70491; Nd

("Nd/"™Nd);=0. 51205~0. 51208, 0. 512063

ena () =—8 22~ —17. 60, — 7. 88, Sr
(*" Sr/* Sr); = 0. 70544 ~ 0. 70578,

0. 70557; Nd (" Nd/"'Nd); = 0. 51193 ~

0. 51207, 0. 51203 3ena(t) = —10. 46~ —7. 69,

—8 46C  3), , Sr-
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7 L.ZSD-01 (a) (b) ( Sun and McDonough, 1989)
Fig. 7 Normalized patterns of REE (a) and trace elements (b) of intrusions in Scientific Drilling LZSD-01
(the normalized data after Sun and McDonough, 1989)

3 Rb-Sr-Sm-Nd

Table 3 Rb-Sr-Sm-Nd isotopic compositions of concealed intrusions in Qianpu area, Luzong basin

LZSD1-B1|LZSD1-B2|LZSD1-B3| LZSD1-B4| LZSD1-B7 | LZSD1-B8 | LZSD1-B9 |LZSD1-B14|LZSD1-B15|L.ZSD1-B16|L.ZSD1-B17

Rb(X107%) 401 406 507 328 265 293 364 294 314 293 315
Sr(X107%) 308 270 382 842 957 829 570 626 583 577 607
8TRb/%% Sr 3.7688 4. 3597 3. 8365 1.1294 0. 8003 1. 0232 1. 8462 1. 3602 1. 5596 1.4719 1. 5037
87Sr/86Sr 1 0.712499 | 0.71288 | 0.71192 |0.707593 | 0. 706955 | 0.707404 | 0.709012 | 0. 708354 | 0. 708504 | 0. 708517 | 0. 708464
Sm(X10"%) 9.94 10.1 9.7 8.46 7.82 9.11 9.29 7.54 7.38 7.5 7.1
Nd(X107) 62.8 62 62.1 52.4 47.9 57.6 56. 6 47.6 46.6 47.2 44.2
47 Sm/1#4Nd | 0.0957 0.0984 0. 0944 0.0977 0. 0987 0. 0957 0.0992 0.0959 0.0958 0.0961 0.0971
43 Nd/"Nd | 0.512129 | 0. 512163 | 0. 512149 | 0. 512105 | 0. 512143 | 0.512131 | 0.5121 | 0.512144 | 0.512014 | 0.512148 | 0.512157

esr (0) 113. 54 118. 95 105. 32 43.90 34.85 41. 22 64.05 54.71 56. 83 57.02 56. 27
esr (1) 14.93 4.53 4.90 15.76 15.55 15.93 16. 63 20. 36 17.13 19.67 18. 06
(37Sr/%Sr); | 0.705396 | 0. 704663 | 0. 704689 | 0. 705454 | 0. 705439 | 0. 705466 | 0.705515 | 0.705777 | 0.705550 | 0.705729 | 0.705615
end (0) —9.93 —9.27 —9.54 —10. 40 —9.66 —9.89 —10. 49 —9. 64 —12.17 —9.56 —9.38

end (1) —8.22 —7.60 —7.81 —8.72 —7.99 —8.17 —8.84 —7.92 —10. 46 —7.85 —7.69
Tom (Ga) 1.3 1.3 1.3 1.4 1.3 1.3 1.4 1.3 1.5 1.3 1.3
Topm (Ga) 1.6 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.8 1.6 1.5

(M3 Nd/" Nd)j 0. 512046 | 0. 512078 | 0. 512067 | 0. 512020 | 0. 512057 | 0. 512048 | 0.512013 | 0. 512060 | 0.511930 | 0.512064 | 0.512072

Nd ) ,

ena (1) —3 1~—10. 8 , (7 Sr/% Sr),

=0. 70511 ~0. 70726 (Liu Hong et al. , 2002; Xie 51

Zhi et al., 2007; Yuan Feng et al., 2008; Xue

Huaimin et al. , 2010a; Zhang Lejun et al. , 2011; _

Chen Long et al. , 2014), . Jia Ligiong et al. (2014)
Sr-Nd s LA-
B 1CPMS U-Pb s
° - 131. 040 6 Ma,130. 1 0. 4 Ma;
SI"Nd )
Fan Yu et al. (2014) N . .

. EMI
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8 LZSD-01 ena (1) ~(¥ Sr/* Sr);
( Liu Hong et al. , 2002;
Xie Zhi et al. , 2007; Yuan Feng et al. , 2008;
Xue Huaimin et al. , 2010a;Zhang Lejun et al. , 2011;
Chen Long et al. , 2014)

Fig. 8 exa (1)~(*"Sr/* Sr); diagram of intrusions in
Scientific Drilling LZSD-01(after Liu Hong et al. , 2002;
Xie Zhi et al. , 2007; Yuan Feng et al. , 2008;

Xue Huaimin et al. , 2010a;Zhang Lejun et al. . 20115
Chen Long et al. , 2014)

LA-ICPMS U-Pb 133 241 4 Ma,131 3
+1 3 Ma,131%+1 4 Ma,131. 241 2 Ma,130. 9+&
1. 2 Ma;Zhou Taofa et al. (2011)

LA-ICPMS U-Pb
131. 1£1. 5 Ma,

ZOGPb/23SU
132.6+1. 2 Ma  133. 3+
0. 4 Ma,

124~136 Ma( 9),

127 ~135 Ma (  9a;Zhou Taofa
et al. , 2008 ;Xue Huaimin et al. , 2012;Jia Ligiong
et al. , 2014;Chen Long et al. , 2014);

123~135 Ma
( 132~134 Ma, 131
~133 Ma, 127~132 Ma, A
123 ~ 127Ma) ( 9c; Wang Qiang et al. ,
2005 ; Zhou Taofa et al. , 2007,2010,2012;Fan Yu
et al. , 2008; Xue Huaimin et al., 2010b; Wu
Fuyuan et al. , 2012 ; Chen Zhihong et al. , 2013),

9 ( Wang
Qiang et al. , 2005;Zhou Taofa et al. , 2007,2010,2011,2012;
Fan Yu et al. , 2008,2014 ; Xue Huaimin et al. , 2010b,2012,

2016 ; Wu Fuyuan et al. , 2012;Chen Zhihong et al. , 2013;

Jia Ligiong et al. , 2014 ;Chen Long et al. , 2014)

Fig. 9 Age histogram of magmatic rocks in Luzong basin
(statistics after Wang Qiang et al. , 2005;Zhou Taofa et al. ,
2007,2010,2011,2012;Fan Yu et al. , 2008,2014;

Xue Huaimin et al. , 2010b,2012,2016 ; Wu Fuyuan et al. ,
2012 ;Chen Zhihong et al. , 2013;Jia Ligiong et al. , 2014;
Chen Long et al. , 2014)

(a)— ;(b)— - ;

(o)
(a)— Ages of volcanic rocks in Luzong basin; (b)—ages of concealed
syenite and monzonlite in Luzong basin;

(c)—ages of intrusions outcroped in Luzong basin

130~133 Ma,
Ma, 131~133 Ma,

130 ~132
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(Fan Yu et al., 2014; Jia Ligiong et (
al. , 2014), 10,11,
5.2 -
:Ren Qijiang , —
et al. (1993) , N N
1~4 km, )
; Dong Shuwen et al. (2010) . .
Gao Rui et al. (2010) ., Lii Qingtian et al. (2014) , Xiao R qsZK42
Xiao et al. (2014) . —960 m ;
s , s fZK01 —768 m
1000 m s s zjZKO03 x1ZK56 — 560 m
- s 527.8 m - ;
10 ( 4)
Fig. 10 Distribution of intrusions and drillings which expose the concealed intrusions in LLuzong basin
(the statisctics of drilling after Table 4)
1— 32— 33— 34— 35— 36— 37— 38—A 39— ;10—

1—Early Cretaceous Fushan Formation; 2—Early Cretaceous Shuangmiao Formation; 3—Early Cretaceous Zhuangiao Formation;
4—Early Cretaceous Longmenyuan Formation; 5—diorite; 6—monzonite; 7—syenite; 8—A-type granites;

9—1location of drillings; 10—the location of geological sections

4),
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4
Table 4 Geological features of drillings in Luzong basin
(m)
0~ 1494, 23 m ; 1494, 23 ~
1651 11 m ,1711 m, 132 6 £
1 1.ZSD-01 3008. 29 51651 11~3009. 29 m 1. 2 Ma; ,2165 m,
— — 133. 3+0. 4 Ma
0~1469. 81 m s
51488 84~1603. 35 m , 1708 44 m,
51603, 35~ | 13L 040. 6 Ma; , | Jia Ligiong et
2 1tZKO01 2012, 35
2012, 35 m 1998 95m, 13L 0 =+ al. , 2014
— — 0. 4 Ma
0~ 963 35 m 5 963, 35 ~
,1040 m,133 2+
3 qsZK42 1043, 42| 1043 42 m s
1. 4 Ma
0~806. 13 m ;806, 13~1265. 2 , 1065 m, 131 &+
4 qcZK0001 1265. 2
m s 1. 4 Ma
0~ 1254. 39 m 5 1254, 39 ~ ZKO01
5 nZKO03 1311 2| 131L 2 m s 131. 2+
1. 2 Ma
0~1176. 71 m 51176, 71 ~1253 ,1200 m,130. 9+
6 1ZKO01 1253
m 1. 2 Ma
0~211. 78 m ;211 78~994, 44
7 dyZKO02 1400. 61| m 5994, 44~1400. 61 m —
, 20159
0~ 768 27 m 3 768 27 ~
Fan Yu et
1109. 72 m N 132
8 fZKO01 1109. 72 al. , 2014
s ~133 Ma®
0~527. 8 m 5527 8 ~616. 49 m
131
9 x1ZK56 700. 18 ,616. 49~700. 18 m .
~132 Ma®
0~619. 98 m ;619 98~672 01 130, 8 =+
10 htZK0704 672. 01
m , 1. 7 Ma®
0~560 m 5560 m~
133
11 | 2ZKo3 ~>1000
~134 Ma®
0~1200 m 51200 ~1321. 06 m
12 ZK1901 1321. 06
0~441 m ;441 ~574 m
, ,131. 1 | Zhou Taofa et
13 | 19ZK521 752, 43
5574~752. 43 m s +1. 5 Ma al. , 2010
. 1qZK521 , .
htZK0704 —574 m —619 m s s
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11 ( 10; 4)

Fig. 11  The geological sections of Luzong basin (the locations of the sections in Fig. 10; the statistcs of the drillings after Table 4)
1— 32— 33— 34— 35— - 36— 37— 38—
9 10— 11— 12— 13— 14— 15— 16— 17—

;18—

1— Early Cretaceous Shuangmiao Formation; 2—Early Cretaceous Zhuanqiao Formation; 3—Early Cretaceous Longmenyuan Formation; 4—
Middle Triassic Zhouchongchun Formation; 5—syenite-monzonite; 6—ivernite; 7—diorite porphyrite; 8—carbonate rocks; 9—tuff; 10—
breccia tuff; 11—breccia lava; 12—trachyteandesite; 13—pyroxene trachyteandesite; 14—hornblende trachyteandesite; 15—syenite; 16—

monzonite; 17—quartze syenite; 18—diorite porphyrite

C 1la), ) - , — — —
o ’ 1)
. nZKO03 (Dong Shuwen et
1ZK01 —1254 m —1176 m al., 2010, Gao Rui et al., 2010, Lii Qingtian et
, al. , 2014, Xiao Xiao et al. ,2014),
°, ; ( — — )
x1ZK56 —527 m - s
qcZK0001  —806 m 0 — 1000 m
o — — — ) ( -
— ) ) ( )
, (>—1000 m), (
- C 11b), ) (<600 m),

- - ’

) —1000~—1400 m ) )
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5.3
5.3.1

- (Yu Xueyuan and Bai Zhenghua,
1981; Wu Liren et al. , 1982; Yang Rongyong et al. ,
1993; Sun Yedong et al., 1994; Wang Dezi et al. ,
1996; Liu Jun et al., 2007; Xue Huaimin et al.,
2010a, 2015; Zhou Taofa et al. , 2010; Jia Ligiong et
al., 2014), ( Shoshonite)
Iddings(1895) )

o b b

(Joplin, 1968 ; Morrison, 1980; Gill and Whelan, 1989;
Turner et al., 1996; Gill et al., 2004), Morrison
(1980) s

N N N

; Gill et al. (2004) )

Ce/Yb N
Pb o

Nb.Ta . Ti

, . (Al O,
14, 84% ~18 72%) . (Na, O+ K, 0=
9 12% ~11 55%; K, O/Na, O=0 78 ~2 46) .

(TiO,=0. 32%~0. 87%), Rb.K.Pb
. Nb, Ta ., Ti .

K, O-SiO,

. ( ) .

(
) C 9D,
( 10,11, ( 5.6,

8), .

(Xue Huaimin et al. , 2010a;]Jia
Ligiong et al. , 2014;Fan Yu et al. , 2014),
5.3.2
Yu Xueyuan and Bai Zhenghua(1981)

, K. Al
; Liu Hong et al. (2002)

EMI ,
; Xie Zhi et al.

(2007) EMII

’

; Xue Huaimin et al. (2010a) -

b

b

, ; Deng
Jinfu et al. (2011) AFC
K,
Na
(Rock and Bowes, 1991; Liegeois et al. ,
1998), )
Rb.K.Pb )
Th.U.Zr Hf , Ba,Sr
) Nb,Ta,Ti ,
. Jia Liqiong
et al. (2014) - Hf
Nb/U )
Nb/U 0. 48
~3. 11 , (Nb/U =7,

Hofmann et al. , 1986)
Taylor and McLennan, 1985),
Nb/U (Nb/U=0. 22, Ayers,1998),

(Nb/U=9,

Sr ’
Zr Sl()g

(  6), Munker(1998) ,
Nb/Ta  La/Yb ,
Nb/Ta La/Yb
¢ 12a), o 1/
Sr-(*"Sr /% Sr); ¢ 12b),

b
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12 LZSD-01
Fig. 12 The classification diagrams of trace elements of intrusions in Scientific Drilling LZSD-01
(a)—Nb/Ta-La/Yb ;(b)—1/Sr-(3"Sr/% Sr); ; (¢)—Pb-Pb/Ce ( Othman et al. , 1989); (d)—Y-Nb (
Pearce et al. , 1984); - s Fan Yu et al. , 2014;]Jia Liqiong et al. , 2014;
,20159 ; Duan Chao. 2009; WPG— s VAG— ;syn-COLG— ;s ORG—

(a)—Nb/Ta-La/Yb diagram; (b)—1/Sr-(¥"Sr/% Sr); diagram; (¢)—Pb-Pb/Ce diagram (after Othman et al. , 1989); (d)—Y-Nb diagram
(after Pearce et al. , 1984); The shadow regions are the distributions of the syenite and monzonite in Luzong basin. The statistics are after
Fan Yu et al. , 2014;Jia Liqgiong et al. . 2014 ; the unpublished papers of Geological Survey of Anhui Province® ; Duan Chao, 2009; WPG—

within plate granites; VAG—volcanic arc granites; syn-COLG—syn-collision granites; ORG—ocean ridge granite

s o » Xue
ena ()« (¥ Sr/* Sr); , Huaimin et al. (2010a) Nd ,
s e ()7 Sr/
8 Sr), C 8, o
EMI . Nd (Tom) 1.3~1.5 Ga ,

. Tatsumoto Nb/U ,Pb/Ce Pb

and Nakamura(1991),Liu Hong et al. (2002),]ia « 120,
Ligiong et al. (2014) s
; Xie Zhi et al. (2007) o
s Yan Jun 5.3.3
et al. (2005) , -
, , TiO, . AL O; |

; Nd MnO, .Mg0O,CaO.P,0O; .6Eu  SiO,
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N N N o

Xue Huaimin et al. (2010a) -

MgO  FeO,CaO,Sr.Co.,Sc.V

. Sr
C 12b), Sr , Sr
5.3. 4
\ . ( Morrison et al. ,

1980; Gill and Whelan, 1989; Davis et al. , 1993),

. Y-

Nb 124, -

’

(Wu Fuyuan and Sun Deyou,1999;Zheng Jianping
et al., 2006; Wu Ganguo et al., 2008; Pan

Guogiang et al. , 2001;Xue Huaimin et al. , 2002;
Fan et al. , 2007),

b

Moho (Dong Shuwen et al. , 2010),
“ ” (bright reflectors) ,
(Liu et al.,
2013), s
(

20~45 km) (Huang et al. , 2015),

(@) LZSD-01
U-Pb 132.6+1.2 Ma,133.340. 4
Ma, 0
(Z)Sr*Nd ’
EMI s .
(3 ( — —
) _
, — 1000 m ’

(¢ —1400 m),

( —600 m),
) 130 ~133
Ma, - D)
1) . 2015. .
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Geochronolgy and Petrological Geochemistry of Intrusions in the
Lujiang-Zongyang Basin in the Mineralization Belt of the Middle and

Lower Reaches of Yangtze River Revealed by Scientific Drilling

ZHANG Shu"?, ZHOU Taofa” , WU Mingan® , ZHANG Zanzan” , XUE Huaimin® , LI Xiaodong®
1) School of Resources and Environmental Engineering , He fei University of Technology, Hefei, 230009;
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Abstrcact

Scientific Drilling No 1 in the Lujiang-Zongyang basin is the pilot hole of Chinese Continental
Scientific Drilling. The drilling with an end depth of 3008 29 m successfully reveals the internal geological
structure of the Luzhong basin. This study carried out a systematic study of geochronology, petrology and
geochemistry on the concealed intrusions in LZSD-01. LA-ICPMS zircon U-Pb dating yields the ages of
132 641. 2 Ma and 133 28 +0. 4 Ma respectively for concealed syenite and monzonite, suggesting that
they were the product of magmatic intrusion at the end of Zhuangiao volcanic cyclic in this basin. Magmatic
rocks are characterized by nearly saturated SiO,, high contents of Al,O; and K;O, and low TiO,. The
concealed intrusions of LZSD-01 also have relatively high LILEs such as Rb, K, Pb, but depleted HSFEs
such as Nb, Ta and Ti, indicating that the intrusion should be shoshonitic rock. The Sr-Nd isotopic
composition suggests that the primary magma of the concealed intrusions in the Qianpu area may derive
from enriched mantel type-I. Elemental evolution trend shows that fractional crystallization of major
minerals such as plagioclase, pyroxene and ilmenite may be the leading mechanism and concealed intrusions

likely formed in the tectonic setting of intraplate extension.

Key words: Lujiang-Zongyang volcanic basin; scientific drilling; SinoProbe; Qianpu area;

concealed intrusion



