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Abstract This study presents a systematic geochemistry zircon U-Pb dating and Hf isotope analysis on the felsic dykes outcropped
around the Longshan Au-Sb deposit aiming to constrain the intrusion ages nature of sources and the tectonic setting of these felsic
dykes and provide some new insights on the genetic relationship between the Longshan Au-Sb mineralization and magmatism. Zircon U-
Pb dating results show that the felsic dykes occurred in five different locations around the Longshan Au-Sb deposit yield the same
crystallization ages of 220 ~217Ma ( Late Indosinian) . The Hf isotopes of the felsic dykes show the nearly identical characteristics with
TSHE/"T HE ratio of 0.282264 ~ 0.282536 g, (t) = —13.4 ~ —=3.7 1, of 2089 ~ 1482Ma. Combining with the elements
geochemical characteristics it suggests that the felsic dykes may have derived from the partial melting of the Paleoproterozoic—
Mesoproterozoic meta-sedimentary under a post-collision extensional tectonic setting. The intrusion ages of the felsic dykes are roughly
consistent with the oreforming age of the Longshan Au-Sb deposit implying that deep-seated magmatism under the deposit may have
supplied the part of mineralization hydrothermal fluid components and heat based on the previous studies.

Key words Longshan Au-Sb deposit; Felsic dykes; Zircon U-Pb age; Hf isotope; Central Hunan Province
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Fig. 1 Geological map of Central Hunan Province ( a modified after Tao et al. 2001; Li et al. 2007) and geological
map showing Longshan Au-Sb deposit (b modified after He et al.  2015)
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2 (a-b) (ce~d )
Q- ; Pl- ; Bi-
Fig.2  Field photography of the granite-porphyry dykes (a b) and micro-photograph of representative samples of the granite—

porphyry dykes (¢ d  cross—polarized light)
Abbreviations are: Q-quartz; Bi-biotite; Pl-plagioclase
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Table 1 LA-CPMS zircon U-Pb dating of the dykes
. 207 py, 207y, 206 py,
Spot No. Th/U % lo f;%) lo 22();}3) lo 206 p}, lo T lo T lo
( Ma) ( Ma) ( Ma)
SXC-02-01 0.63 0.0493  0.0022 0.2334 0.0102 0.0339 0.0006 167 106 213 8 215 4
SXC-02-04 0.54 0.0483 0.0019 0.2261 0.0088 0.0336 0.0006 122 93 207 7 213 3
SXC-02-05 0.41 0.0484 0.0014 0.2342 0.0064 0.0346 0.0004 120 67 214 5 220 2
SXC-02-06 0.58 0.0512 0.0017 0.2516 0.0083 0.0352 0.0004 254 78 228 7 223 3
SXC-02-08 0.57 0.0495 0.0028 0.2345 0.0127 0.0346  0.0006 172 131 214 10 219 4
SXC-02-09 0.56 0.0509 0.0019 0.2391 0.0085 0.0338 0.0005 239 83 218 7 215 3
SXC-02-40 0.33 0.0515 0.0017 0.2464 0.0078 0.0346 0.0007 261 81 224 6 219 4
SXC-02-1 0.51 0.0504 0.0018 0.2437 0.0082 0.0347 0.0004 213 81 221 7 220 3
SXC-H242 0.48 0.0514 0.0018 0.2395 0.0083 0.0335 0.0004 261 81 218 7 212 3
SXC-0243 0.41 0.0517 0.0012 0.2487 0.0057 0.0343  0.0004 272 56 226 5 217 2
SXC-02-14 0.42 0.0528 0.0019 0.2521  0.0094 0.0341  0.0005 320 116 228 8 216 3
SXC-02-5 0.35 0. 0501 0.0025 0.2321 0.0114 0.0338 0. 0004 198 117 212 9 214 2
SXC-02-8 0.63 0.0510 0.0015 0.2436  0.0071 0.0345  0.0003 243 67 221 6 218 2
SXC-02-20 0.87 0.0641  0.0019 1.1637  0.0335 0.1313  0.0011 744 63 784 16 795 6
S7Z-08-04 0. 65 0.0508 0.0022  0.2437 0.0097 0.0350 0.0006 232 100 221 8 222 4
SZ-08-05 0.75 0.0464 0.0025 0.2181 0.0120 0.0341 0. 0008 20 126 200 10 216 5
SZ-08-06 0.62 0.0488 0.0020 0.2362 0.0093 0.0348  0.0006 139 94 215 8 221 4
SZ-08-07 0. 69 0.0487 0.0025 0.2360 0.0117 0.0350  0.0006 200 120 215 10 222 4
SZ-08-08 0.53 0.0534 0.0022 0.2596 0.0103 0.0352 0.0006 346 93 234 8 223 4
SZ-06840 0.74 0.0526  0.0027 0.2514 0.0122 0.0347 0.0006 322 119 228 10 220 4
SZ-0843 0. 46 0.0526  0.0024 0.2529 0.0111  0.0349  0.0005 322 102 229 9 221 3
SZ-0814 0.75 0.0506  0.0029  0.2400 0.0137 0.0345 0.0004 220 133 218 11 219 3
SZ-0845 0.87 0.0516  0.0031 0.2432 0.0137 0.0347  0.0004 265 137 221 11 220 3
SZ-08-16 0. 66 0.0506  0.0023 0.2432 0.0112 0.0350  0.0004 233 103 221 9 222 3
SZ-0849 0.48 0.0503 0.0032 0.2380 0.0152 0.0344  0.0005 209 144 217 12 218 3
S7-08-20 1.01 0.0514 0.0027 0.2478 0.0128 0.0349  0.0004 261 88 225 10 221 3
SZ-0841 0.59 0.0506  0.0024 0.2420 0.0108 0.0348  0.0004 233 103 220 9 221 3
S7-08-24 0.61 0.0513 0.0017 0.2438 0.0080 0.0343  0.0003 254 76 222 217 2
SZ-08-25 0.87 0. 0521 0.0044 0.2435 0.0202 0.0340 0.0006 287 196 221 17 216 4
ZW-01-03 0. 31 0.0566  0.0029 0.2697 0.0132 0.0345 0.0006 476 110 242 11 219 4
ZW-01-04 0.54 0.0486 0.0024 0.2277 0.0107 0.0339  0.0005 128 113 208 9 215 3
ZW-01-05 0.53 0.0543 0.0035 0.2575 0.0153 0.0354  0.0007 387 144 233 12 224 4
ZW-01-06 0.56 0.0576  0.0030 0.2764 0.0134 0.0353  0.0005 522 119 248 11 224 3
ZW-01-07 0.50 0.0658  0.0031 1.0919  0.0537 0.1195 0.0017 1200 100 749 26 728 10
ZW-01-08 0. 86 0.0510 0.0032 0.2368 0.0145 0.0346 0.0006 239 138 216 12 219 4
ZW-01-09 0.50 0.0503 0.0027 0.2302 0.0119 0.0337 0.0007 206 122 210 10 214 4
ZW-0140 0.47 0.0564 0.0036 0.2694 0.0164 0.0346 0.0006 465 147 242 13 219 4
ZW-0142 0.44 0.0511  0.0021  0.2457 0.0103  0.0346  0.0005 256 96 223 8 220 3
ZW-90143 0.51 0.0509 0.0028 0.2380 0.0119 0.0343  0.0006 235 132 217 10 217 4
ZW-0144 0.56 0.0493  0.0025 0.2266 0.0108 0.0334  0.0005 165 117 207 9 212 3
ZW-O145 0. 88 0.0627 0.0013 0.8862 0.0196 0.1021 0.0011 698 46 644 11 627 7
ZW-0147 0.49 0.0620 0.0013  0.2972 0.0065 0.0348  0.0004 672 44 264 5 220 2
ZW-0149 0.44 0.0509 0.0009 0.2422 0.0045 0.0344  0.0003 235 44 220 4 218 2
ZW-01-20 0.54 0.0505 0.0015 0.2369 0.0067 0.0341 0. 0004 220 67 216 5 216 2
ZW-0122 1.18 0.0536 0.0014  0.2459 0.0059 0.0333 0.0003 354 57 223 5 211 2
FC-05-01 0.31 0.0508 0.0017 0.2438 0.0083 0.0346 0.0003 232 78 222 7 220 2
FC-05-02 38 0.0528 0.0025 0.2543 0.0117  0.0351 0. 0004 320 109 230 222 3
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1
Continued Table 1
207 pp, 207 pp, 206 p},
207 py, 207 py, 206 py,
Spot No. Th/U Wopy, lo Wy o my lo 206 p}, lo 235y lo 2y lo
( Ma) ( Ma) ( Ma)
FC-05-04 0.52  0.0506 0.0036 0.2451 0.0176  0.0351  0.0005 220 160 223 14 222 3
FC-05-05 0.76 0. 0527 0. 0023 0.2524  0.0108 0. 0348 0. 0004 317 100 229 9 220 2
FC-05-08 0. 47 0.0507 0.0026  0.2431 0.0124  0.0348 0. 0004 228 119 221 10 220 3
FC0541 0.32  0.0513 0.0028 0.2428 0.0128 0.0345 0.0004 257 126 221 10 219 3
FC-0542 0.63 0.0492  0.0017 0.2304 0.0077 0.0344  0.0005 167 81 211 6 218 3
FC-0544 0. 87 0. 0491 0.0019  0.2288 0.0082 0.0342  0.0006 154 93 209 217 3
FC-0547 0. 47 0. 0521 0.0042  0.2393 0. 0185 0.0343 0. 0005 287 181 218 15 217 3
FC-0549 0.77 0.0498 0.0012 0.2382 0.0056 0.0346 0.0003 187 57 217 5 219 2
WTCH0-01 0.32 0.0513 0.0014  0.2406  0.0068 0.0341 0. 0005 254 63 219 6 216 3
WTC4002  0.55 0.0509 0.0017 0.2425 0.0088 0.0346  0.0006 235 78 220 7 219 4
WTC4063 0.60 0.0588 0.0014 0.2830 0.0064 0.0348 0.0002 561 52 253 5 221 1
WTC40-05 0. 62 0.0500 0.0012  0.2443 0. 0047 0.0344  0.0003 195 28 222 4 218 2
WTCH0-06 0. 69 0.0670  0.0049 1.1880  0.0843 0. 1281 0. 0040 839 152 795 39 777 23
WTC40-07 0.56  0.0510 0.0010 0.2402 0.0048  0.0342  0.0003 243 46 219 4 217 2
WTC4040 0.52 0.0519  0.0009 0.2459 0.0046  0.0343 0. 0003 280 41 223 4 217 2
WTC4042 0.58 0.0560  0.0013 0.2649  0.0060 0.0344  0.0003 450 52 239 5 218 2
WTC4043 0.15 0.0670  0.0009 1. 1261 0.0163 0.1212  0.0010 839 33 766 8 738 6
WTC4044  0.33 0.0493  0.0025 0.2327 0.0117 0.0341  0.0004 161 117 212 10 216 2
WTC4046 0.59 0.0539 0.0017 0.2487 0.0074  0.0335 0. 0004 365 69 225 6 212 3
WTC4047 0.63 0. 0553 0. 0015 0.2561 0. 0069 0. 0335 0. 0004 433 59 231 6 212 2
WTC4020 0.49  0.0508 0.0014 0.2368 0.0067 0.0336 0.0003 232 63 216 5 213 2
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normalized REE pattern diagram (a normalization values after Taylor and McLennan 1985) of dykes
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