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Fig.1

Stratigraphic framework in the Dalong Formation in Upper Permian, South China

Member subdivision is from reference [1]; Zircon U-Pb ages of the Shangsi section in Jiange and of the Maoershan section in Enshi are from references [3] and [4] respectively
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Fig.2 Maps of geological setting in the study area

(a) basalt distribution in the Emeishan large igneous province (modified from references [13-16]); (b) Late Permian paleogeography in southwestern China (modified from refer-

ence [24])
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Fig.4 Cathodoluminescence images of zircons from bentonite layers in the Dalong Formation in the Yan'erdong section,

x1

Wangcang, Sichuan province

M EEEHJLUR B A EAR AR R R L EMFRNESR

Table 1 Isotopic ratios and age dating data of zircon in the bentonite in the Dalong Formation

in the Yan’erdong section, Wangcang, Sichuan province

RS Pb/x10° Th/x10° U/x10° Th/U Ph/x10° *"Pb/¥U 1o *“Pb/*U lo () lo ) ) lo
/Ma /Ma /Ma

YD41-2-01 15.05 174 305 057 0 02966 0.011 0.0399  0.0005 361 81 264 8 252 3
YD41-2-02 11.20 109 237 046 0 02769 0.013 00397  0.0005 220 101 248 10 251 3
YD41-2-10  11.72 124 236 053 0.13 0.2840 0.011 0.0406  0.0006 254 88 254 9 256 4
YD41-2-11 17.38 180 353 051 046 02663 0.010 0.0403  0.0004 106 89 240 8 255 3
YD41-2-13 13.04 137 270 051 0.06 02779 0.011 0.0398  0.0004 217 94 249 9 252 3
YD41-2-17 15.11 146 308 047 0 0.2822 0.011 0.0403  0.0005 220 91 252 9 255 3
YD41-2-19 19.76 223 404 0.55 0 0.2988 0.010 0.0404  0.0005 345 78 265 8 255 3
YD41-2-20  22.94 305 479 0.64 0 02690 0.009 0.0391  0.0005 176 76 242 7 247 3
YD41-2-21 17.45 204 356 057 057 02852  0.010 0.0398  0.0004 276 88 255 8 251 2
YD41-2-23 15.89 177 326 0.54 0 0.2868 0.009 0.0405  0.0004 261 84 256 7 256 3
YD41-2-24 16.20 186 330 057 040 02819 0.012 00401  0.0005 217 100 252 10 254 3
YD41-2-25 16.42 186 330 0.56 0 0.2885 0.012 0.0408  0.0005 250 94 257 9 258 3
YD41-2-26  13.50 135 279 048 021 02971 0.012 0.0400  0.0004 369 94 264 9 253 3
YD41-2-27  21.22 267 430 0.62 028 02803 0.010 0.0398  0.0004 220 74 251 8 252 3
YD41-2-28 13.41 132 277 048 0 02788 0.011 0.0409  0.0005 176 131 250 9 258 3
YD41-2-32 2275 267 473 056 0.01 02817 0.010 00394  0.0004 280 85 252 8 249 2
YD41-2-33 16.75 180 343 052 033 02796 0.009 0.0399  0.0004 228 78 250 7 252 2
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Fig.5

(a) LA-ICP-MS U-Pb dating concordia diagram, and (b) individual ages of zircon analyses from bentonite layers

in the Dalong Formation in the Yan'erdong section, Wangcang, Sichuan province
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Table 2 Zircon trace element data in the bentonite in the Dalong Formation in the Yan’erdong section,

Wangcang, Sichuan province (x107)

FEfS La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yh Lu Ti Nb Hf Ta
YD41-2-01  0.0031 957 0.026 083 221 046 145 513 722 309 156 350 334 750 335 227 8222 0.95
YD41-2-02  0.0530 810 0.031 060 140 020 117 422 592 256 130 295 289 663 261 197 9170 1.09
YD41-2-10  0.0030  6.88 0.053 1.07 301 062 180 686 902 37.6 182 402 386 851 345 131 8032 0.63
YD41-2-11  0.0090 943 0060 1.16 213 045 155 583 822 354 182 412 410 935 410 256 8524 1.17
YD41-2-13  0.0130 825 0.063 091 282 060 186 732 97.0 407 202 445 432 959 471 206 8075 0.90
YD41-2-17 00031 885 0.041 091 196 061 151 575 838 355 181 413 414 945 410 267 8064 115
YD41-2-19 00033 11.00 0031 079 18 049 150 572 778 348 175 396 390  89.1 296 264 8889 131
YD41-2-20  0.0270 12.60 0.086 1.69 297 042 183 691 944 404 201 456 446 100.0 3.10 342 8476 1.52
YD41-2-21  0.0010 1030 0.058 1.35 2.69 0.66 194 726 97.9 420 208 46.1 450 992 294 259 8203 0.98
YD41-2-23  0.0057  8.67 0027 081 224 044 132 495 691 290 143 315 304 672 352 188 8379 091
YD41-2-24 203000 5430 5570 27.10 686 086 181 58 753 312 152 332 323 708 410 195 8305 096
YD41-2-25 0 9.84 0042 066 172 039 139 534 711 310 149 329 317 700 441 199 8601 091
YD41-2-26  0.0031 930 0.066 1.09 3.03 058 17.9 688 941 40.8 204 463 456 1020 544 240 8083 0.95
YD41-2-27  0.0032 11.10 0060 097 227 044 161 628 818 343 169 375 355 777 3.61 209 8537 112
YD41-2-28  0.0063 812 0040 080 178 042 141 526 711 316 159 361 360 813 413 225 8372 0.99
YD41-2-32  0.0090 11.70 0.052 0.64 191 040 158 595 795 358 178 412 407 922 216 301 9135 142
YD41-2-33 00061 927 0083 124 295 052 191 740 969 408 201 454 442 987 254 204 8955 1.14
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Termination Age of the Chert Deposits in the Late Permian Dalong
Formation in Middle and Upper Yangtze Area, China

WEI HengYe"*?,ZHANG Gan'*’,ZHANG Xuan'**,HU Die"*?, GONG JiaXin"*’

1. School of Geoscience and Technology, Southwest Petroleum University, Chengdu 610500, China
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Abstract: [Objective ] Several intraplatform deep-marine trough basins in the northern Yangtze Platform developed
bedded chert in the Dalong Formation during the Late Permian. The organic-rich black rocks in the trough basins are
shale gas exploration targets in the Sichuan Basin. The black chert deposition in the Dalong Formation started at
258.77 Ma, related to waning of the Emeishan mantle plume. However, its termination date and the cause of the dis-
appearance of the intraplatform trough basins were still unclear. The results of this study help to better understand the
evolution of these deep-marine troughs, offering a theoretical basis for potential assessment and exploration of
Permian shale gas.[Methods] Zircon U-Pb LA-ICP-MS age dating and trace element measurement in the bentonite
interbeds were carried out in the upper part of the Dalong Formation chert beds.[ Results ] The zircon grains are euhe-
dral and show clear zoning, with Th/U ratios higher than 0.46. The zircon grains are enriched in heavy rare earth
elements (HREE) with positive Ce anomalies and negative Eu anomalies, showing a rising trend from light REE to
HREE in the chondrite-normalized REE patterns. The U-Pb LA-ICP-MS age of the zircon was 253.0+1.3 Ma. Dia-
grams of Th/Nb vs. Hf/Th and Th/U vs. Nb/Hf in the zircon show arc magma origin.[ Conclusions ] Chert deposition in
the Dalong Formation in South China ceased in the mid-Changhsingian Stage of the Late Permian at 253.0+1.3 Ma.
The arc volcanism eruption was not related to intraplate Emeishan mantle plume activity, but was caused by arc activity
around the Yangtze Block, and was probably related to the disappearance of the deep-marine troughs in the northern
Yangtze area.

Key words: U-Pb dating; arc volcanism; Dalong Formation; Late Permian; Sichuan Basinj trough disappearance



