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Table 1  LA-ICP-MS zircon U-Pb isotope analysis results of Siban granites in Zhalantun area

LD & (ppm) KIH(H AR H + 1o 4 (Ma)

oY e Th U U/Th  Pb*/Pb*® +1¢ PL* /U x1¢ Pb/U> 210  PL2"7/PH** pPb27 /U pPb2¢ /U8
TWSFC02.01 49.3 58.2 1.2 0.0549 +0.0018 0.3903 +0.0145 0.0483 +0.0012 409.1 +70.44 334.6 +10.56 303.7 +7.44
TWSFC02.02 35.7 45.3 1.3 0.0512 +£0.0018 0.3526 +0.0138 0.0484 +0.0012 249.2 +78.8 306.7 +£10.38 304.5 +7.47
TWSFC02.03 79.3 82.8 1.0 0.0529 £0.0033 0.3512 £0.0262 0.0487 £0.0015 323.2 +134.53 305.6 £19.65 306.4 +£8.94
TWSFC02.04 60.3 78.9 1.3 0.0532 +0.0026 0.3562 +0. 0208 0.049 +0.0014 338.5 +107.48 309.4 £15.6 308.1 +8.29
TWSFC02.05 66.0 78.8 1.2 0.0508 +0.0022 0.3502 +0.0179 0.0486 +0.0013 230.6 +97.58 304.8 +13.48 305.8 +7.93
TWSFC02.06 177.0 147.0 0.8 0.0574 £0.0017 0.3754 £0.0128 0.0467 +=0.0012 507 +64.56 323.6 £9.41 294.4+£7.2
TWSFCO02.07 49.8 63.0 1.3 0.0499 £0.0022 0.3545 +£0.018 0.0491 +0. 0013 190 +£97.84 308.1 +£13.48 309.2 +7.96
TWSFC02.08 171.5 178.3 1.0 0.0573 +£0.0019 0.3766 +0.0143 0.0481 +£0.0012 503.6 +70.53 324.5+10.51 303.1+7.52
TWSFC02.09 52.5 51.1 1.0 0.0504 £0.0017 0.3665 +0.0141 0.0502 +0.0013 213.9 +76.89 317.1+10.44 315.6+7.73
TWSFCO02. 10 39.1 49.3 1.3 0. 0526 0. 002 0.3544 £0.0152 0.0489 £0.0013 312.5 +83.03 308 £11.36 307.9+£7.7
TWSFC02. 11 125.3 128.7 1.0 0.0528 £0.0024 0.3495 £0.0189 0.0479 +£0.0013 320.4 +£100.31 304.3 +14.23 301.7 £8.00
TWSFCO02. 12 40.1 70. 1 1.7 0.0549 +0.0021 0.3535 +0.016 0.0487 +£0.0013 406.7 +84.56 307.4 +11.97 306.6 +7.79
TWSFCO02. 13 129.6 213.4 1.6 0.054 £0.0014 0.3569 +£0.0102 0.0482 +£0.0012 371.1 +£56.94 309.9 +7.61 303.5+7.3
TWSFCO02. 15 404.5 238.5 0.6 0.053 £0.0014 0.3433 £0.0101 0.0474 £0.0012 329.6 £58.85 299.6+7.6 298.3 +7.19
TWSFCO02. 16 26.6 34. 1 1.3 0.0521 +0. 0024 0.359 +0.0184 0.0482 +0.0013 288.8 +100.49 311.4 +13.74 303.4 +7.75
TWSFCO02. 17 52.2 63.4 1.2 0.0524 +0.0019 0.3494 +0.014 0.0483 +£0.0012 303.9 +78.41 304.2 +10.57 304.1+7.57
TWSFCO02. 18 37.1 64. 1 1.7 0.0499 +0.0029 0.3315 +0.023 0.0464 +£0.0013 190.8 +£131.17 290.7 =17.5 292.4 +8.24
TWSFCO02. 19 261.6 241.5 0.9 0.0515 £0.0015 0.3518 £0.0116 0.0485 +£0.0012 264.9 +65.47 306.1 +8.74 305.4 +7.45
TWSFC02.20 62.6 63.5 1.0 0. 053 £0. 0028 0.334 +0.021 0.0469 +0.0013 326.5 +£116.98 292.6 +15.97 295.7 +8. 15
TWSFC02.21 37.9 43.5 1.1 0.054 £0.0021 0.3527 £0.0155 0.0466 +0.0012 370.9 +85.5 306.7 +11.61 293.6 +7.37
TWSFC02.22 183.2 132.2 0.7 0.0533 +0.0026 0.3383 +0.0193 0.047 £0.0013 340.5 +104.78 295.9 £14.6 295.9 +8.00
TWSFC02.23 83.7 106.2 1.3 0.0536 £0.0014 0.3472 £0.0099 0.0473 £0.0012 355.3 +58.03 302.6 +7.49 298.1+7.19
TWSFC02.24 74.6 70.7 0.9 0.0538 +£0.0016 0.3539 +0.0116 0.0483 +£0.0012 362.6 +65.15 307.6 +8.72 304.1 +7.41
TWSFC02.25 44.4 50. 4 1.1 0.0538 £0.0025 0.3492 +0.0187 0.0483 +0.0013 361.5 +100.22 304.1 +14.08 304.2 +£8.01
TWSFCO02.26 102.3 106.2 1.0 0.0531 £0.0016 0.3526 £0.0122 0.0482 +£0.0012 331.9 +68.19 306.7 +£9.18 303.5 +7.46
TWSFC02.27 197.8 195.9 1.0 0.0524 £0.0013  0.3493 £0.0097 0.0484 +0.0012 301 £56.59 304.2 +7.31 304.6 +7.33
TWSFC02.28 108.7 116.2 1.1 0.0538 +0.0014 0.3529 +0.0103 0.0482 +£0.0012 363.6 +58.45 306.9 +7.72 303.3 +7.33
TWSFCO02.29 433.4 290.3 0.7 0.0528 +0.0012 0.3515 =0. 0085 0.048 +0.0012 319.4 +50.46 305.9 +6.37 302.2 +7.21
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FE 5 K it (ppm) KIME FfLE L £ 1o i (Ma)

Lines Th U U/Th  Pb*™/Pb*® +1¢ Pb**7/U* 10 PH* /U x1e  PH2Y/Ph** PL7 /U pPh26 /U238
TWSFC02.30 214.9 212.0 1.0  0.0535+0.0024 0.3524 =0.0192 0.048 £0.0013  348.9 +99.68 306.5 +14.44 302.3 +8.1
TWSB04.01  94.4 216.0 2.3  0.0527 £0.0015 0.3433 £0.0106 0.0454 £0.0011 314.2 +61.91 299.7 +8.03 286 +6. 84
TWSB04.02 275.7 420.3 1.5  0.0528 £0.0012 0.3398 +0.0081 0.0467 £0.0011  320.4 +50.33 297 +6. 12 294 +6. 89
TWSB04.03 540.7 545.6 1.0  0.0525 £0.0012 0.3394 +0.0079 0.0464 £0.0011  309.1 £49.85 296.7 +6.02  292.5 +6.85
TWSB04.04 180.4 189.6 1.1  0.0919 £0.0025 0.6526 +0.021  0.0499 £0.0012 1465.1 £50.28 510.1 =12.89 314 +£7.62
TWSB04.05 157.6 259.2 1.6  0.0548 £0.0012 0.3685 +0.0088 0.0472 £0.0011  403.1 +49.58 318.5 +6.55 297 +6.97
TWSB04. 06 249.7 328.8 1.3  0.0518 £0.0012 0.3372 +0.0084 0.0469 £0.0011 277 £52.59 295.1 £6.37 295.2 £6.95
TWSB04.07  57.3 124.0 2.2 0.0595 £0.0022 0.3833 +0.0165 0.0469 £0.0012 583.8 +77.77 329.5+12.12 295.7 +7.44
TWSB04.08 309.9 258.1 0.8 0.0639 £0.0015 0.4135 +0.0102 0.0467 £0.0011 736.8 +48.1 351.4 +7.35 294.3 £6.94
TWSB04.09 294.6 274.1 0.9  0.0542 £0.0016 0.3664 +0.0125 0.0462 +0.0012  378.9 £65.71 317 £9.32  290.9 +7.07
TWSB04.10 297.1 210.4 0.7  0.0519 £0.0018 0.3411 +0.0139 0.0465 £0.0012 282.7 +78.16 298 +10.48 292.8 +7.27
TWSB04. 11 107.2 199.6 1.9 0.053 £0.0015  0.329 +0.0102 0.0458 £0.0011 326.6 +62.13 288.8 +7.79 288.6 £6.95
TWSB04. 12 657.3 827.2 1.3 0.0527 £0.0011 0.3389 +0.0072 0.0456 £0.0011 314.8 +46.25 296.3 +5.42  287.5 6.74
TWSB04. 13 439.8 966.9 2.2 0.0582£0.0016 0.3681 +0.0112 0.0499 £0.0012  534.7 +58.77 318.3 +8.29 314.1 £7.56
TWSB04. 14  65.0 76.2 1.2 0.0598 £0.0021 0.3914 +0.0158 0.0464 £0.0012 594.5+74.1 335.4+11.5 292.2 £7.27
TWSB04.15 147.2 236.3 1.6  0.0519 £0.0012 0.3394 +0.0084 0.0469 +0.0011 282 £52.17 296.7 £6.33 295.4 £6.99
TWSB04. 16 190.8 342.7 1.8 0.053 £0.0012  0.3324 +0.0078 0.0452 £0.0011  326.8 +49.84 291.4 +5.95 285.1 +6.73
TWSBO04.17 123.8 209.8 1.7  0.0503 £0.0012  0.327 +0.0081 0.0463 =0.0011 208.5 +53.27 287.3 +6.2 292 +6.91
TWSB04. 18 206.3 267.0 1.3 0.0517 £0.0012 0.3404 +0.0087 0.0464 £0.0011 272.3 £53.79 297.5+6.62  292.1 £6.94
TWSB04.19 110.0 160.1 1.5  0.0536 £0.0019 0.3291 +0.0134 0.0452 +0. 0012 355 +78.01 288.9 £10.25 285 +7. 14
TWSB04.20 141.8 171.9 1.2 0.0519 £0.0013 0.3332 +0.0086 0.0461 £0.0011 282.8 £54.57 292 +6.54  290.7 +6.9
TWSB04.21 135.6 223.9 1.7  0.0525+£0.0017 0.3386 +0.0125 0.0472 £0.0012 308.8 +71.86 296.1+9.5 297.3 £7.35
TWSB04.22 193.2 257.8 1.3 0.0517 £0.0013 0.3358 +0.0089  0.046 £0.0011 273.8 +54.95 294 +6.73 290 +6.93
TWSB04.23 176.3 216.6 1.2 0.0622 £0.0017 0.3973 £0.012  0.0472 £0.0012  680.6 =56.33 339.7 +8.71 297.2 +7.21
TWSB04.24 229.4 195.2 0.9  0.0542 £0.0016 0.3335 +0.0109 0.0462 £0.0012  380.4 +64.21 292.2 +8.31 290.8 £7. 1
TWSB04.25 142.6 218.0 1.5 0.0512 £0.0016 0.3383 +0.0124 0.0463 £0.0012 249.4 +£72.27 295.9+9.44  291.8 +7.21
TWSB04.26 266.1 407.9 1.5 0.0598 £0.0013 0.3844 +0.0089 0.0466 £0.0011  596.3 +46.81 330.2 +6.52 293.5 +£6.97
TWSB04.27 147.3 253.5 1.7  0.0542 £0.0019 0.3422 +0.0139 0.0448 £+0.0012 379.4 +76.84 298.8 +10.55 282.5+7.13
TWSB04.28 134.7 198.9 1.5 0.052 £0.0013  0.3358 +0.0094 0.0463 £0.0011 286.3 £57.32 294 +7.11 291.9 £7.02
TWSB04.29 292.6 481.0 1.6 0.054 £0.0015 0.3542 +0.0111 0.0462 £0.0012  370.8 +61.47 307.8 +8.36  290.9 +7.09
TWSB04.30 167.0 320.2 1.9  0.0521 £0.0012 0.3403 +0.008  0.047 £0.0011  290.2 +50.34 297.4 +6.09 296 +7.05
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Table 2 Major and trace elements composition of Siban granitles in Zhalantun area

%M K PMOS PMO6 PM10 PM11 PM12 SFC02 PMO1 PMO02 PMO3 PM04 PMO7 PMO8 SB04 PMO09

HAOEA “RAERA IERAER A
o (8Si0,) 71.31 72.67 73.96  72.09  70.27 67.85 76.59 76.54 75.24 74.86 75.70 75.87 77.45 76.39
o (TiO,) 0.35 0.31 0.21 0.31 0.48 0.53 0.17 0.17 0.18 0.20 0.11 0.10 0.16 0.08
o (ALO;) 14.65 13.91 13.45 14.28 14.23 16. 33 12.36 12. 16 12.93 12. 80 12. 54 12.35 12.05 12.56
o (Fe,0;) 2.12 1.93 0. 86 1.52 2.77 1. 66 0.81 0. 86 0.89 1. 05 1.12 1.20 0. 80 0.75
o (FeO) 0.52 0.49 0.74 0.58 0.45 0.49 0.49 0.58 0.58 0.63 0.49 0.45 0.36 0.40
® (MnO) 0. 04 0. 04 0. 04 0. 04 0.07 0. 05 0.02 0.03 0.02 0.03 0.02 0.03 0.02 0.03
o (MgO) 0.46 0.38 0.29 0.30 0.61 0.56 0.07 0.11 0.09 0.09 0.04 0.07 0.09 0. 04
o (Ca0) 0.35 0.33 0.36 0.50 1.48 0.52 0.30 0.32 0.32 0.34 0.22 0.21 0.30 0.24
o (Na,0) 3.84 3.81 3.75 4.05 3.64 4.08 3.79 3.91 4.18 4.17 3.91 3.93 3.63 3.70
o (K,0) 4.62 4.44 5.54 5.04 3.92 6.71 4.85 4.61 4.99 4.81 5.23 5.04 4.62 5.14
o (P,05) 0.11 0.09 0. 05 0.10 0.17 0.13 0.02 0.02 0.03 0. 05 0.02 0.02 0.02 0.02
o (LOI) 1.45 1.41 0.55 1.01 1.72 0. 87 0.42 0.57 0.42 0. 87 0.53 0. 65 0.40 0.54
o (La) 50. 21 39.89  54.14  46.12  42.22  20.30 21.98 15. 65 25.84  40.81 43.18 44.70  36.01 16.92
o (Ce) 80.59  79.18 105.57 91.80  92.07 51.66 57.06 63.24  60.21 83.59 93.06 104.49 64.15 40.85
o (Pr) 10. 01 9.47 12. 69 10. 38 9.48 5.23 4.77 3.51 6.87 10. 32 12. 88 13. 86 7.30 5.81
o (Nd) 38.72  37.11 49.31 38.19  34.98 23.73 17.35 12.52  25.92  40.19 50.90 54.54 28.31 24.72
o (Sm) 7.82 7.54 8.48 6.23 7.08 4. 84 3.29 2.37 5.16 7.74 9.20 9.49 4.22 5.40
o (Eu) 1.09 1. 44 1.52 1.23 1.56 1.45 0.77 0.83 0.77 1.16 0.61 0.61 0.94 0.56
o (Gd) 6.93 6.73 6.92 5.46 6.71 4.72 3.16 2.48 4.31 6.26 6.61 6. 86 3.72 4.12
o (Tb) 1.22 1.13 0.96 0.79 1.25 0.77 0.53 0.40 0. 80 0.99 0.88 0. 84 0.52 0. 66
o (Dy) 6.74 6.21 4.38 4.18 7.48 5.00 3.16 2.37 4.70 4.97 3.88 3.65 3.40 3.52
o (Ho) 1.32 1.21 0. 84 0.92 1.53 1.04 0.67 0.51 0.98 0.93 0.71 0. 66 0. 67 0.71
o (Er) 3.21 2.94 1.94 2.54 3.91 2.88 1. 69 1.30 2.42 2.18 1.76 1.69 1.97 1.78
® (Tm) 0. 64 0.56 0.37 0.62 0.82 0.47 0.35 0.29 0.48 0.41 0.34 0.31 0.31 0.35
o (Yb) 3.50 3.12 2.07 4.01 4.67 3.14 2. 14 1.76 2.63 2.21 2.00 1.96 2.16 2.18
o (Lu) 0.45 0.42 0.29 0.57 0.57 0.51 0.29 0.25 0.33 0.29 0.28 0.27 0.37 0.32
o (Y) 30. 25 25. 66 16.84  24.42  23.58 63.55 13.09 9.17 19.43 17. 69 14. 40 11. 04 13.55 14.85
o (Th) 5.62 5.47 5.59 4.79 7.26 8.61 10. 19 6.47 7.12 6. 48 11.28 3.26 5.68 88
o (Ga) 6.54 6.59 5.66 5.41 11.88 11. 64 3.29 3.00 11.02 13.88 12.20  31.73 14. 44 .75
o (Sc) 2.50 2.71 2.41 2.80 5.02 4.38 7.20 4.79 3.63 4.49 6.94 4.98 3.08 12
o (U) 1.58 1.53 1.58 1.82 1.56 1.32 2.36 2.30 1.20 2.00 2.46 1.40 1.35 1.53
o (Zr) 120.07 128.17 159.35 176.13 232.60 208.43 138.86 148.28 252.05 217.18 196.95 305.12 112.47 176.07
o (Hf) 4.63 4.65 5.66 5.18 7.70 6. 45 4.56 5.20 7.93 5.62 6.43 7.70 7. 46 5.68
o (Nb) 14. 56 13.82 13.42 11.59 15.08 13.73 8.90 8.09 9.87 15.96 12.31 16. 15 13.15 8.91
o (Ta) 1.38 1.98 1.10 0.77 0.89 1.16 2.61 1.30 0. 80 1.84 1.18 0. 60 0.56 1.41
o (Ba) 287.59 292.59 236.33 247.38 621.75 602.22  50.27 33.95 613.36 818.91 683.83 842.66 262.85 144.31
o (Cr) 6. 10 3.14 4.38 2.48 6. 50 4.08 5.49 4.35 2.73 2.72 10. 09 3.08 0.97 9.67
o (Ni) 0.73 0.82 2.28 1.95 3.59 4.26 1.76 2.95 0.93 0.92 3.94 2.54 2.98 4.15
o (Rb) 117.56 104.67 105.64 100.82 116.06 105.04 83.65 78.61 116.27 130.88 134.84 106.45 106.70 115.31
® (Sr) 43.69 44.35 41.95 41.31 142.49 151.33 13.21 13.80 128.08 145.01 249.22 167.15 42.82 45.34
o (V) 7.72 5.54 5.47 6.10  27.03 24.37 5.21 2.63 11.78  20.67 36.46  21.03 7. 64 3.92
o (Co) 1.50 0.79 0.51 1.86 3.89 2.79 0.23 0.07 0.26 2.91 3.52 3.23 0.31 0.87
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A STUDY ON THE PETROGENESIS AND TECTONIC SETTING OF
THE SIBAN GRANITE MASS IN ZHALANTUN AREA,
GREAT KHINGAN

QIN Tao'?, LI Lin-chuan', TANG Zheng', JIANG Bin', QIAN Chen', SUN Wei', NA Fu-chao', SHI Lu'
(1. College of Earth Sciences, Jilin University, Changchun City, Jilin Province, 130061, China;
2. Shenyang Institute of Geology and Mineral Resources, Shenyang City, Liaoning Province 110034, China)

Abstract.: The Siban rock mass in Zhalantun area of Great Khingan is mainly composed of syenogranites and
monzonitic granites with fine-grained diorite enclaves developed inside. LA-ICP-MS zircon U-Pb dating results
reveal that the crystallization ages of the monzonitic granite and syenogranite in the Siban rock mass are 291 =3 Ma
and 303 + 3 Ma respectively, proving that the Siban rock mass emplaced during the late Paleozoic era. The
geochemical results of the whole-rock major and trace elements exhibit that the Siban granite yields high SiO, (67.9
~71.5 wt% ), alkaline components (w (Na,O +K,0) =7.55~10.79 wi% ) and Al,O0, (12.05~16.33 wt% ). It is
also highly enriched with LREE and LILE while with a depletion of HFSE (e. g. Nb, Ta, Ti and P), which is
comparable to high K calc-alkalne I-type granite. The existence of fine-grained diorite enclaves and associated basic
rocks developed inside the Siban granlte reveals that the Siban granite has the characteristics of magma mixing
between mantle and crustal magmas and subsequently underwent the fractional crystallizations of pyroxene,
amphibole , Ti-enriched minerals, plagioclase and apatite, which is supported by their geochemical features. Taken
all together, the petrologies, geochemistries and petrogenesises indicate that the Siban rock mass is akin to the post-
collision granite and formed by mantle-crust interactions under the delamination of lithospheric mantle environment.
Key words: Zhalantun area; Siban granite rock mass; Late Carboniferous-Early Permian; magma mixing;

post-collision



