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and Tectonic Settings of Neoproterozoic Lamprophyre in Southern Yangtze Block. South Chi-
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Abstract: Hefeng lamprophyre, as the only intrusion in southwestern Hubei province, is tectonically located
in the northern margin of the Jiangnan orogenic belt and the southern part of the Yangtze Block. LA-ICP-MS
U-Pb dating and trace element testing on zircons of Hefeng lamprophyre are used to determine its formation
age and discuss its tectonic environment in this paper. The results show that: (1) The **Pb/**U weighted aver-
age age of the intrusion is 839 + 5 Ma (MSWD=2.1, n=24), indicating it had intruded in Neoproterozoic; (2)
The zircons in intrusion are characterized by high total rare earth elements, enrichment of heavy rare earth ele-
ments (HREE), depletion of light rare earth elements (LREE), strong positive Ce anomalies and negative Eu
anomalies, which are consistent with the characteristics of magmatic zircons. The Y-U/Yb diagram shows
that it was formed in the continental crust zircon area near the oceanic crust. In the zircon trace element tec-

tonic environment discrimination diagram, most rock samples fall into the volcanic arc environment area,
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while a small number of samples into the intraplate environment area. Comprehensive analysis shows that He-

feng lamprophyre was formed in the extension environment of the Jinning Period back arc basin, which may

be related to the dynamic mechanism of deep mantle upwelling caused by the fracture and delamination of

subduction plates during the subduction of the Cathaysian Block to the Yangtze block.

Key words: lamprophyre; zircon; U-Pb chronology; Trace elements; Neoproterozoic; Yangtze block
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Fig. 1 Geological sketch map of the Hefeng district (after Chen L et al., 2018; Wang D et al., 2020)
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Fig. 2 The outcrop(a), hand-specimen(b) and micrograph (c, d) of the lamprophyre in the Hefeng district
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Fig. 3 Cathodoluminescence images of zircon grains from the lamprophyre in the Hefeng district
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Table 1 LA-ICP-MS U- Pb dating results of zircons from Hefeng lamprophyre

s Th U U [l 2% HfE IRl R AE W (Ma) A

(x10°) Pb/"Pb 16 Pb/U 1o Pb/”*U 1o *Pb/™Pb 1o *"Pb/°U lo *Pb/™*U lc  J/%
HLGO!l 105 82 1.3 0.0683 0.0020 1.3614 0.0408 0.1442 0.0014 877 62 872 18 868 8 99
HLGO2 113 163 0.7 0.0688 0.0019 1.3648 0.0368 0.1441 0.0017 894 57 874 16 868 9 99
HLGO3 236 326 0.7 0.0682 0.0016 1.3103 0.0299 0.1389 0.0014 874 44 850 13 838 8 98
HLGO04 87 217 04 0.0674 0.0017 1.3023 0.0309 0.1396 0.0013 850 52 847 14 842 7 99
HLGO5 182 160 1.1  0.0704 0.0025 1.3414 0.0464 0.1374 0.0014 939 72 84 20 830 & 96
HLGO6 66.5 136 0.5 0.0688 0.0022 1.3380 0.0427 0.1404 0.0017 894 62 862 19 847 9 98
HLGO07 176 211 0.8  0.0690 0.0019 1.3338 0.0364 0.1397 0.0015 898 57 861 16 843 9 97
HLGO8 167 336 0.5 0.0683 0.0016 1.3068 0.0302 0.1380 0.0014 830 50 849 13 834 8 98
HLGO09 284 450 0.6 0.0678 0.0015 1.2921 0.0293 0.1375 0.0013 865 46 842 13 830 8 98
HLGI0 446 610 0.7 0.0668 0.0016 1.3020 0.0313 0.1412 0.0017 831 48 847 14 851 10 99
HLGI1 149 193 0.8 0.0668 0.0018 1.2853 0.0363 0.1393 0.0015 831 57 839 16 841 9 99
HLGI2 193 298 0.6 0.0696 0.0018 1.3490 0.0362 0.1402 0.0014 917 53 87 16 846 8 97
HLG13 165 210 0.8 0.0681 0.0019 1.3251 0.0375 0.1413 0.0016 872 58 857 16 852 9 99
HLG14 347 413 0.8 0.0673 0.0015 1.2761 0.0301 0.1372 0.0012 856 48 835 13 829 7 99
HLG15 217 357 0.6 0.0672 0.0016 1.2782 0.0312 0.1379 0.0013 843 49 836 14 833 7 99
HLGl16 238 318 0.7 0.0655 0.0017 1.2341 0.0323 0.1367 0.0013 791 56 816 15 826 8 98
HLG17 166 224 0.7 0.0669 0.0018 1.2856 0.0353 0.1391 0.0013 835 56 839 16 840 8 99
HLG18 211 330 0.6 0.0669 0.0017 1.2642 0.0319 0.1369 0.0014 833 49 830 14 827 8 99
HLGI19 113 238 0.5 0.0674 0.0020 1.3231 0.0394 0.1418 0.0014 852 68 856 17 855 8 99
HLG20 300 451 0.7 0.0605 0.0020 1.1577 0.0328 0.1377 0.0014 620 74 781 15 831 8 93
HLG21 100 151 0.7 0.0647 0.0018 1.2350 0.0330 0.1380 0.0013 765 57 817 15 833 8 97
HLG22 98 175 0.6 0.0647 0.0022 1.2354 0.0366 0.1376 0.0013 765 69 817 17 831 7 98
HLG23 122 155 0.8 0.0676 0.0020 1.2812 0.0377 0.1370 0.0016 855 60 837 17 828 9 98
HLG24 216 252 09 0.0666 0.0016 1.2740 0.0316 0.1379 0.0012 833 52 834 14 833 7 99
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Fig. 4 Chondrite-normalized REE patterns of zircons from
Hefeng lamprophyre( The Chondrite normalizing values are from

Taylor and McLennan, 1985)
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Table 2 Trace element compositions (x10™°) of zircons from Hefeng lamprophyre

R2 BEEHEEAMETRSE(x10)

s La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y SEu 5Ce Nb Ta Hf Ti

HLGO1 - 16.8  0.038 0.28 1.33 0.41 7.4 2.77 37.4 16.0 86  20.7 226 55.8 529 0.87 042 11127 243
HLGO02 - 442 0.049 1.16 3.40 1.04 21.6 8.43 107.0 469 243 562 566 1260 1496 339 0.90 9810 0.27
HLGO03 0.0156 14.7 0.03 0.72 1.52 0.40 11.0 4.15 57.3 25.1 134 323 339 81.4 814  0.30 165.59 1.71 0.75 10740 2.55
HLG04 0.0222 12.2 0.029 0.67 1.86 0.74 10.5 3.98 50.2 21.6 113 274 300 76.1 728 0.51 118.37 0.86 0.23 9502 3.47
HLGOS5 1.5589 183  0.565 6.21 6.57 1.46 48.1 15.30 185.0 69.8 299 59.7 531 109.0 2082 0.25 4.77 1.18 0.53 9357 21.2
HLGO6 0.1599 23.5  0.066 0.70 1.92 0.59 152 5.44 76.3 31.9 158 382 382 88.8 1010  0.33 56.18 1.67 037 10882 2.83
HLGO07 0.0781 252  0.034 0.56 1.58 0.75 8.3 3.12 39.6 16.9 84  20.7 219 51.2 533 0.63 120.01 1.02 030 11297 3.18
HLGOS8 0.0054 7.7 0.042 0.68 1.58 0.40 11.2 4.29 56.5 243 127 299 315 75.5 790 0.29 123.92 1.05 056 10495 4.64
HLGO09 0.0163 19.1  0.053 0.86 1.56 0.51 117 4.02 54.0 21.7 103 245 243 55.0 686 0.36 159.46 275 134 11125 454
HLGI10 5.5407 39.5 2274 13.10 9.21 0.72  49.0 16.9 213.0 80.8 363 73.0 633 129.0 2303 0.10 2.73 8.76  2.62 9996 2.97
HLGI11 0.0641 12.9  0.038 0.80 1.65 0.41 6.7 2.43 334 14.3 75 189 202 51.2 466 0.38 63.96 0.75 047 10746 4.26
HLGI12 0.0977 29.0 0.035 0.85 1.57 082 94 3.23 42.0 17.7 91 22.8 233 56.7 584  0.65 121.20 1.84 0.74 10215 4.57
HLGI13 25.0534 653 5446 22.00 4.34 1.07 119 3.50 47.0 20.1 107 26.5 280 70.8 672 0.46 1.37 095 042 9731 4.89
HLG14 0.0235 10.8 0372 5.52 13.10  2.09 76.4 2670 308.0 116.0 493 96.0 818 161.0 3176 0.20 28.24 1.35 0.56 8641 6.86
HLGI15 0.1329 240 0.035 0.72 1.21 0.57 6.9 2.60 37.4 15.9 90 235 260 69.7 569 0.60 86.96 1.79 043 10934 2.4
HLGIl16 0.0055 10.6  0.021 0.61 1.45 0.38 7.7 3.17 41.2 18.6 9%  23.6 247 59.8 592 0.34 239.5 095 049 10607 5.39
HLG17 0.0055 11.6  0.039 1.13 2.21 049 14.0 5.16 63.5 27.0 133 304 307 68.8 861 0.27 195.27 0.87 044 11054 5.21
HLGI18 0.0226 233 0.026 0.65 1.40 0.53 103 4.09 57.2 249 134 33.1 359 86.5 812 0.43 237.00 220  0.89 11274 3.99
HLG19 0.0328 157 0.071 1.58 3.20 1.44  23.1 8.22 94.0 359 162 358 333 74.2 1142 0.51 79.85 248 0.73 11004  4.30
HLG20 0.0006 53.7 0.071 2.04 4.39 3.04 324 11.50 142 51.2 233 479 439 92.2 1632 0.78 2039.76 7.68 147 10464 4.10
HLG21 0.0153 10.8  0.053 0.84 1.82 0.54 8.7 3.26 41.5 16.8 87 214 228 56.4 545 0.42 92.97 0.40 0.20 11394  3.27
HLG22 0.0110 1.3 0.036 0.80 1.10 040 6.5 2.61 33.5 15.1 83 21.5 237 63.4 506 0.46 139.59 0.73 048 11046  4.07
HLG23 0.0165 14.6  0.039 1.02 2.47 1.02 126 4.47 56.7 233 121  28.8 301 73.3 783 0.56 140.67 097 028 10301 8.63
HLG24 0.1485 223  0.114 1.01 2.01 0.74 134 4.56 52.9 21.7 110 259 270 63.0 715 0.43 42.05 1.03  0.58 11106 3.95
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Fig. 5 U-Pb Concordia diagram(a) and weighted average age of zircon grains from lamprophyre in the Hefeng district
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