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Table 1 Analysis results of major element contents of the sub-volcanic rocks in the Tianmushan
E®/N FAEZ 5
i Si0, TiOz AlO; Fe;O3 FeO MnO MgO CaO Ne&O K,0 P.0s H%E HBE K:0+NaO K;O0/Na;O A/CNK o
D005  60.48 0.83 15.30 2.57 3.09 0.12 255 430 3.71 4.0l 0.3¢ 2.31 99.61 7.72 1.08 0. 84 3.41
Do024 65.69 0.58 15.20 1.60 2.53 0.099 1.44 2.95 3.67 4.41 0.16 1.35 99.69 8.09 1.20 0. 94 2.88
Doo70* 66.68 0.45 15,37 1.91 1.58 0.09 0.89 1.86 3.92 547 0.13 1.45 99.80 9. 39 1. 40 0. 97 3.72
Doo71* 68.31 0.42 14.32 1.22 2.14 0.09 114 2,41 3.41 4.67 013 1.49 99.75 8.09 1.37 0. 95 2.59
Doo72* 74.67 0.14 12.60 0.38 1.20 0.08 0.33 114 3.02 4.50 0.03 1.76 99.83 7.52 1. 49 1. 06 1.79
D0073* 70.72 0.21 14.98 0.8 1.33 0.08 0.39 118 374 5,60 0.04 0.78 99.87 9. 34 1.50 1. 04 3.15
Do0o74* 60.75 0.81 16.13 4.12 1.92 0.11 2.15 4.16 3.40 4.06 0.27 187 99.75 7. 46 1.19 0.92 3. 14
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A/CNK vs. A/NK discrimination diagram of the

Fig. 2

sub-volcanic rocks in the Tianmushan
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Fig. 3 TAS discrimination diagram of the sub-

[16] . . .
volcanicrocks in the Tianmushan
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Table 2 Abundances of trace elements and REEs and characteristic parameters of the sub-volcanic rocks in the Tianmushan

“R]/107°
BS
Rb Ba Th U Nb Ta La Ce Pb Pr Sr Nd Zr Hf
D0015 135.4  846.3 11.9 3.17 14. 31 1. 36 39.66  80.58 19. 42 10 451.3  42.22 230 5. 86
D0024 150.7  730.5 13.15 3.3 14. 8 0.99 45.66  91.21 21.83 10.73  224.6  43.89 224 7.54
D0070 * 175. 3 1166 14. 24 3.64 16. 09 0.71 43.27 86. 2 23. 66 10. 01 229.7 40.72 295 7.52
Do071* 158.6  523.2 17. 06 3.32 13.79 0. 64 43. 81 89.16  25.33 10.39  205.8 41.53 180 5.53
Do072* 183.6 203.2 20.72 5.42 19.79 0.98 36.38 75.73  22.08 9. 14 35. 05 37.2 146 5. 89
D0073* 216.6  401.8 17.73 3.99 20. 62 0. 96 49.78 96.23  28.77 10. 93 81.9 42.1 278 9.62
Do074* 125.3 943.9 9. 25 1. 95 13. 88 1. 15 40. 57 79.92 19.1 9. 86 551.4 41. 9 254 6. 23
&®//107° B8
#S Sm Eu Ti Gd Th Dy Y Ho Er Tm Yb Lu (La/Yb)n
D0015 8. 19 1.58 4999.69 6.83 0.97 5.4 31.07 1. 04 3. 11 0.42 2. 81 0.44 10. 12
D0024 8.21 1.29 3475.02 6.97 1. 05 6.03 34.16 1.19 3.56 0.5 3.35 0.5 9.78
D0070* 7.57 1.51 2672.35 6.31 0. 95 5.39 31. 32 1. 08 3.28 0.48 3.24 0.51 9.59
Do071* 7.79 1.02 2511.17 6.5 0.98 5.6 31. 67 1.08 3.28 0.47 3.1 0. 48 10. 15
D0072* 7.72 0.41 813.96 6.72 1.11 6.5 39.43 1.32 4. 07 0. 61 4.13 0.63 6.32
D0073 * 7.43 0.86 1247.12 6.02 0.93 5.34 311 1. 05 3.25 0. 47 3.21 0. 49 11. 12
D0074 * 8.02 1.66 4854.69 6.58 0. 96 5. 44 29. 69 1. 06 3.1 0.43 2.82 0.43 10. 32

o HAIEBIE: (La/ YOI N ERR R AREILER La 70 Yb L, BIRE M NARBKESAMT =R FELEEEDF L.
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Fig.4 Primitive mantle-normalized trace element diagram

of the sub-volcanic rocks in the Tianmushan
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Fig.5 Chondrite-normalized REE distribution diagram of

the sub-volcanic rocks in the Tianmushan
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Table 3 U-Pb age data of zircons from the sub-volcanic rocks in the Tianmu Mountain

Rl % L E F ¥/ Ma ThU
%7 P/ 25 Ph +o% WTPp/ B U +o¥% #6Ph/ U +6% PTPb/™Ph +6% PPb/FU 6% PPh/BU +6%

D0015-1  0.049 6 0.0048 0.13449 0.0128 0.01967 0.0004 176 177 128 11 126 2 0. 54
D0015-2  0.04901 0.0069 0.13585 0.0190 0.02011 0.0004 148 258 129 17 128 3 0. 57
D0015-3  0.04952 0.0199 0.12831 0.0515 0.01879 0.0008 173 624 123 46 120 5 0. 46
D0015-4  0.048 46 0.0049 0.13018 0.0131 0.01948 0.0004 122 191 124 12 124 2 0. 46
D0015-5  0.048 38 0.0065 0.13474 0.0180 0.0202 0. 000 4 118 245 128 16 129 3 0.53
D0015-6  0.049 76 0.0081 0.13276 0.0216 0.01935 0.0004 184 291 127 19 124 3 0.72
D0015-7 0.047 69 0.0058 - 0.12526 0.0150 0.01905 0.0004 84 225 120 14 122 2 0.43
D0015-8 0.048 45 0.0077 0.126 67 0.0201 0.01896 0.000 4 121 278 121 18 121 3 0. 77
D0015-9  0.049 15 0.0057 0.13505 0.0155 0.01993 0.0004 155 218 129 14 127 3 0.55
D0015-10 0.049 9 0.0027 0.13591 0.0073 0.01975 0.0003 190 94 129 7 126 2 0. 36
D0015-11 0.04806 0.007 2 0.12896 0.0193 0.01946 0.0005 102 260 123 17 124 3 0.48
D0015-12 0.047 81 0.0044 0.12591 0.0115 0.0191 0. 000 4 90 166 120 10 122 2 0. 44
D0015-13 0.048 2 0.0017 0.13449 0.0047 0.0201 0. 000 3 125 53 128 4 128 2 0. 38
D0015-14 0.047 80 0.0102 0.12787 0.0272 0.0194 0. 000 6 89 334 122 24 124 3 0. 53
D0015-15 0.048 47 0.0050 0.13507 0.0138 0.02021 0.0004 122 192 129 12 129 2 0. 48




F40E E2H XO#.SHIXBUMRKALAESEE U-Pb EREHBREX 105
&3
;. 7 L 2% Lo g £ /Ma .
WPh/MPh,  t6%  WPY/BU  t0%  MPh/®U 4% DPb/®Pb t0% Pb/BSU to% MPh/BU oY%
D0015-16 0.048 0 0.0117 0.13089 0.0317 0.01977 0.0006 99 377 125 28 126 4 0.53
D0015-17 0.04835 0.0049 0.13122 0.0133 0.01968 0.0004 116 192 125 12 126 2 0.62
D0015-18 0.048 34 0.006 5 0.1324 0.0179 0.01986 0.0004 116 245 126 16 127 3 0. 54
D0024-1 0.048 28 0.0077 0.13423 0.0213 0.02017 0.0005 113 278 128 19 129 3 0. 50
D0024-2 0.04937 0.0120 0.14509 0.0350 0.02132 0.0006 165 387 138 31 136 4 0. 50
D0024-3 0.048 87 0.0069 0.13237 0.0186 0.01965 0.0005 142 254 126 17 125 3 0.48
D0024-4 0.049 12 0.0199 0.13995 0.0562 0.02067 0.0010 154 612 133 50 132 6 0. 45
D0024-5 0.047 47 0.0081 0.1329 0.0225 0.02031 0.0005 73 279 127 20 130 3 0.52
D0024-6 0.048 86 0.0115 0.13837 0.0324 0.02054 0.0006 141 375 132 29 131 3 0. 47
D0024-7 0.04911 0.0054 0.14123 0.0155 0.02086 0.0005 153 203 134 14 133 3 0. 38
D0024-8 0.048 21 0.009 3 0.138 25 0.026 5 0.020 8 0.000 5 110 310 131 24 133 3 0. 50
D0024-9  0.047 76 0.0076 0.14127 0.0224 0.02146 0.0005 87 276 134 20 137 3 0.58
D0024-10 0.048 1 0.003 1 0.138 71 0.009 0 0.020 92 0.000 4 104 112 132 8 133 2 0. 41
D0024-11 0.048 62 0.0051 0.14321 0.0149 0.02137 0.0004 130 196 136 13 136 3 0. 46
D0024-12 0.047 93 0.0054 0.13423 0.0151 0.02032 0.000 4 96 210 128 14 130 3 0. 90
D0024-13 0.048 55 0.0144 0.12716 0.0375 0.0190 0.000 6 126 451 122 34 121 4 0. 45
D0024-14 0.049 15 0.0062 0.14452 0.0183 0.02133 0.0004 155 243 137 16 136 3 0. 46
D0024-15 0.048 63 0.0035 0.1427 0.0103 0.02129 0.0004 130 128 135 9 136 2 0. 40
D0024-16 0.048 94 0.0018 0.13237 0.0050 0.01962 0.0003 145 59 126 4 125 2 0.29
D0024-17 0.048 55 0.0123 0.13263 0.0334 0.01982 0.0006 126 395 126 30 127 4 0.58
D0024-18 0.048 65 0.0131 0.12117 0.0325 0.01807 0.0006 131 419 116 29 115 3 0. 44
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Zircon U-Pb chronology of the sub-volcanic rocks in the
Tianmushan, Zhejiang and its geological significances

LIU Jian, CHEN Xiao-you, WANG Yi-fan, ZHANG Jian-fang, LIU Feng-long, CHEN Jin-hua
(Zhejiang Institute of Geological Survey , Hangzhou 311203 ,China)

Abstract; Based on the detailed field geological survey in the Tianmushan volcanic basin and the petro-
facies classification of volcanic rocks, this study conducted petrology, geochemistry and U-Pb isotopic geo-
chronology analyses for the sub-volcanic rocks and adjacent volcanic rocks. The results show that the rocks
studied are characterized by quasi-aluminum, distinct differentiation between LREE and HREE, indicating
that they were the product of the late magmatism and formed in the volcanic arc environment. This study
yielded two LA-ICP-MS zircon U-Pb ages of 126 =2 Ma and 132+4 Ma for the sub-volcanic rocks, indica-
ting that the volcanic eruption in this area was periodical and continuous. The upper timing limit of the vol-
canism in the Tianmushan volcanic basin is about 126 Ma, which can be comparable with the Yanshanian
volcanism in South China.
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