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Abstract The relationship between the Carlin-type gold deposits with magmatism is still debatable. Numerous Carlin-type gold
deposits occur in the Youjiang basin  Southwest China. Due to the limited exposures of magmatic rocks within this region it is
unknown if there is genetic connections between magmatism and gold mineralization. The inherited zircons found in igneous rocks could
give insight into the older or hidden magmatic events which are poorly exposed at the surface. The Bama Liaotun and Xiabaha quartz
porphyry dykes host plenty of inherited zircons among which the Liaotun and Xiabaha dykes are spatially present within the Liaotun
and Mingshan gold deposits respectively. Five main age clusters at 130 ~ 140Ma ca. 242Ma 400 ~ 450Ma 700 ~ 1000Ma and
1700 ~ 1800Ma were recognized in the inherited zircons by both LAICP-MS and SIMS U-Pb dating. The two younger groups of
inherited zircons from the Liaotun and Xiabaha dykes give concordant U-Pb ages of 136.3 +3.9Ma (20) 242.3 +1.7Ma (20) and
128.2 +2.3Ma (20) 243.1 +£3.6Ma (20) respectively. All the three dykes intruded the strata including the Middle Triassic
Baifeng Formation ( Member 1 and 2; 247 ~244Ma) and older sequences. Therefore those zircons with ages older than the Middle
Triassic should be probably captured from the host sedimentary rocks. Conversely those at 130 ~ 140Ma might be derived from the
hidden magmatic intrusions. For the zircons at ca. 242Ma though coeval to the first and second members of the Baifeng Formation

they usually occur as anhedral fractions indicating they might be inherited from the detrital zircons hosted by the sandstone and
siltstone of the Baifeng Formation. Combined with the regional magmatism and geological setting we propose that the ages of Triassic
zircon forming events could represent the magmatic pulse related to the closure of the Paleo-Tethys Ocean. The zircon ages of 130 ~
140Ma and ca. 242Ma are generally consistent with the timing of gold mineralization in the Youjiang basin. Thus we prefer that there
might be genetic links between magmatism and the formation of Carlin-type gold deposits in the Youjiang basin.

Key words Youjiang basin; Carlin-type gold deposits; Inherited zircon; Zircon UPb dating
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Fig. 3 Representative transmitted photomicrographs of the Liaotun (a) and Bama ( b) felsic dykes ( cross-polarized light)

Abbreviations: Kfs—potassium feldspar; Mus-muscovite; Qtz—quartz
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Fig. 4 Concordia diagrams of SIMS U-Pb isotopic analyses of inherited zircons for the Liaotun ( a-¢) and Xiabaha ( d-f) felsic

rocks

Cathodoluminescence images of representative inherited zircons with spot numbers ( red ellipse) are included in Fig. 4a d corresponding to the

spot analyses given in Table 2. Note most of the zircons occur as fractions with irregular edges and the relatively euhedral crystals have irregular

edges or round shapes

indicative of corrosion or sedimentary processes including transportation and rounding. The red ellipses reflect the
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1 LA-CP-MS U-Pb
Table 1 LA-CP-MS U-Pb isotopic data on the inherited zircons of the Bama quartz porphyry dyke
Th U 207py, /235 206 py, /238 5 207py, /235 206 py, /238 5
Th/U p
( x107%) lo lo Ma lo Ma lo

( BM: N24°10716. 90" E107°1249.91")

BM28@ 1 275 822 0.33 0.5722 0.0124 0.0651 0.0011 0.7714 459 8.0 406 6.6 87%
BMOl@ 1 898 2067 0.43 0.5416  0.0062 0.0705 0.0004 0.4838 439 4.1 439 2.4 99%
BM23@ 1 118 502 0.23 1.1617 0.0145 0.1283 0.0008 0.4956 783 6.8 778 4.5 99%
BM-H3@1 162 244 0. 66 1.8391 0.0299 0.1514 0.0019 0.7612 1060 10.7 909 10. 5 84%
BM29@ 1 108 438 0.25 2.1113  0.0231 0.1927 0.0011 0.5082 1153 7.5 1136 5.8 98 %
2 SIMS U-Pb
Table 2 SIMS U-Pb isotopic data on the inherited zircons of the Liaotun and Xiabaha quartz porphyry dykes
U Th 207 pp* 206 pp,* 07 pp* /25 W6 pp* /28 206 pp, /238
———————— Th/U
( x1079) % % % Ma lo
((NJ: N24°12°33.25" E107°0731.23")
NJ-B82@ 1 1409 71 0.05 0. 0492 6.1 0.14 6.6 0.021 2.5 131 3
NJB35@1 168 120 0.72 0.0381 37.0 0.11 37.1 0.022 2.1 139 3
NJA5@1 145 83 0.57 0. 0429 68.5 0.13 68. 6 0.022 3.7 140 5
NJALR@1 180 71 0.39 0. 0468 29.5 0.24 29.5 0.037 2.0 235 5
NJ-B2l@1 278 335 1.21 0. 0495 15.7 0.26 15.7 0.037 1.3 237 3
NJAll@1 349 181 0.52 0.0471 14. 4 0.24 14.5 0.038 1.1 238 3
NJA7@ 1 460 341 0.74 0.0515 15.2 0.27 15.2 0.038 1.2 240 3
NJA4@1 91 118 1.29 0. 0441 58.3 0.23 58.4 0.038 4.0 240 9
NJA7@2 383 204 0.53 0. 0543 10. 1 0.29 10.2 0.038 1.0 241 2
NJ-B36@1 414 223 0.54 0. 0537 7.9 0.28 7.9 0.038 1.0 243 2
NJAll@2 390 206 0.53 0. 0504 8.5 0.27 8.6 0. 039 1.3 244 3
NJ-B46@ 1 415 224 0.54 0.0477 6.9 0.26 7.0 0.039 0.9 246 2
NJjB51@1 325 100 0.31 0. 0542 8.1 0.29 8.2 0.039 1.3 247 3
NJ-B80@ 1 487 267 0.55 0. 0487 9.4 0.26 9.5 0.039 1.2 249 3
NJA%@ 1 408 182 0.45 0. 0550 4.5 0. 49 4.6 0. 065 0.9 403 4
NJ-B88@ 1 467 140 0.30 0. 0568 3.0 0.52 3.1 0. 067 0.9 416 4
NJ-Bl7@ 1 732 342 0.47 0. 0566 1.1 0.53 1.5 0. 068 1.0 423 4
NjB43@1 758 813 1.07 0. 0545 1.7 0.52 1.9 0. 069 0.9 429 4
NJB24@1 1155 448 0.39 0. 0561 2.1 0.56 3.1 0.072 2.3 449 10
N B18@1 555 153 0.28 0. 0661 2.0 1.17 2.2 0.128 0.9 778 7
NJjB25@1 292 100 0.34 0. 0666 1.3 1.27 1.6 0. 139 0.9 837
NJBl0@1 1081 141 0.13 0.0708 0.5 1.56 1.2 0. 160 1.1 957 10
NJB29@1 831 353 0.43 0. 0899 0.7 2.82 1.1 0.227 0.9 1319 10
NJA10@ 1 512 40 0.08 0.1147 0.3 5.41 1.0 0.342 0.9 1897 15
( XBH: N24°24°08.27" E106°5143.27")
XBHB5@1 4032 134 0.03 0. 0666 3.0 0.17 .7 0.018 2.2 116 3
XBH-A2@ 1 1257 36 0.03 0. 0540 6.7 0.15 .8 0. 020 1.2 128 1
XBHAI2@ 1 784 209 0.27 0. 0535 11.3 0.15 11.3 0. 020 1.4 128 2
XBH-A4@ 1 169 53 0.31 0. 0394 33.3 0.20 33.3 0.037 1.8 232 4
XBHA8@ 1 264 100 0.38 0. 0526 13.2 0.28 13.3 0. 039 1.2 245 3
XBH-B14@ 1 912 640 0.70 0. 0495 6.1 0.27 .2 0.039 1.1 246 3
XBH-A%@ 1 408 125 0.31 0.1014 2.9 1.93 .2 0.138 1.3 836 10
XBH-B13@1 183 160 0. 88 0. 1278 1.2 5.64 1.6 0.320 1.1 1789 17

:U-Pb lo
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