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Fig.1  Location of study area and distribution characteristics of Yanchang Formation
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Fig.3  Synthesis stratigraphic columnar of Yanchang Formation in Ordos Basin
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Fig.4  Feature of deepwater deposit controlled by tectonic event in Yanchang Formation in the sedimentary center of Ordos Basin
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Fig.7 U-Pb ages of zircons sampled from the tuff at the bottom of Ch7 oil-bearing formation of Yanchang Formation in Ordos Basin
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1 LA-ACP-MS U-Pb
Table 1 LA-JCP-MS dating of zircon U-Pb sampled from the tuff of Yanchang Formation in Ordos Basin
(Ma) ( ppm)
207Pb/206Pb 207Pb/235U ZOGPb/ZBBU ZOSPh/232Th 207Pb/206Pb 207Pb /235U 206Pb/238U ZOSPb /232Th

lo lo lo lo lo lo lo lo T v MU

N-3301 0.0499 0.0026 0.2373 0.0119 0.0345 0.0005 0.0109 0.0001 190 121 216 10 219 3 219 2 14.1 111.7 326.2 0.34
N-3302 0.0561 0.0010 0.2832 0.0042 0.0368 0.0003 0.0135 0.0002 458 18 253 3 233 2 271 5 45.4 279.9 979.3 0.29
N-33-03 0.0525 0.0019 0.2730 0.0092 0.0378 0.0005 0.0119 0.0001 305 84 245 7 239 3 238 2 19.4 143.1 406.8 0.35
N-3304 0.0519 0.0011 0.2632 0.0058 0.0368 0.0004 0.0119 0.0002 280 33 237 5 233 2 238 5 15.4 111.1 332.2 0.33
N-3305 0.0541 0.0013 0.2701 0.0065 0.0364 0.0004 0.0118 0.0002 374 33 243 5 230 3 237 5 11.5 144.3 237.3 0.61
N-33-06 0.0513 0.0014 0.2637 0.0071 0.0374 0.0004 0.0122 0.0003 256 44 238 6 237 2 244 5 12.0 96.9 253.8 0.38
N33-07 0.0519 0.0010 0.2648 0.0053 0.0370 0.0003 0.0116 0.0002 282 29 239 4 234 2 232 5 18.4 138.3 395.7 0.35
N-33-08 0.0532 0.0012 0.2619 0.0069 0.0356 0.0005 0.0112 0.0003 335 35 236 6 226 3 225 6 22.0 199.5 481.3 0.41
N-3309 0.0533 0.0015 0.2695 0.0082 0.0366 0.0004 0.0109 0.0002 341 49 242 7 232 2 219 5 9.4 106.1 195.9 0.54
N3340 0.0554 0.0026 0.2611 0.0125 0.0342 0.0006 0.0093 0.0004 428 75 236 10 217 4 187 7 5.9 58.5 132.5 0.44
N3341 0.0513 0.0014 0.2458 0.0063 0.0351 0.0006 0.0109 0.0002 253 31 223 5 222 4 219 N 15.8 131.1 364.9 0.36
N-3342 0.0510 0.0014 0.2531 0.0069 0.0359 0.0004 0.0111 0.0002 240 45 229 6 228 2 224 5 8.2 110.7 166.1 0.67
N-3344 0.0516 0.0013 0.2677 0.0069 0.0377 0.0005 0.0114 0.0002 269 37 241 6 238 3 229 5 18.6 133.0 410.4 0.32
N3345 0.0516 0.0011 0.2610 0.0062 0.0367 0.0004 0.0110 0.0003 269 35 235 5 232 2 222 5 11.5 79.5 257.8 0.31
N-3346 0.0536 0.0026 0.2779 0.0127 0.0376 0.0006 0.0118 0.0002 352 112 249 10 238 4 237 3 12.8 103.3 261.3 0.40
N-3347 0.0514 0.0027 0.2587 0.0129 0.0365 0.0007 0.0115 0.0002 256 124 234 10 231 4 231 4 23.0 214.7 506.4 0.42
N-3348 0.0513 0.0021 0.2577 0.0105 0.0364 0.0003 0.0115 0.0001 256 98 233 8 230 2 230 2 9.7 72.6 211.0 0.34
N-3349 0.0506 0.0017 0.2434 0.0078 0.0349 0.0003 0.0110 0.0001 220 79 221 6 221 2 221 2 39.8 273.9 891.8 0.31
N-3320 0.0547 0.0011 0.2710 0.0063 0.0359 0.0005 0.0115 0.0002 399 30 243 5 227 3 231 5 19.0 106.5 439.2 0.24
N-3321 0.0523 0.0023 0.2492 0.0109 0.0346 0.0003 0.0109 0.0001 297 105 226 9 219 2 218 1 14.5 105.1 321.0 0.33
N3322 0.0563 0.0015 0.2688 0.0069 0.0347 0.0003 0.0127 0.0003 463 41 242 5 220 2 254 6 19.9 143.9 448.2 0.32
N-3323 0.0530 0.0016 0.2630 0.0076 0.0362 0.0004 0.0113 0.0003 329 46 237 6 229 2 227 6 9.6 80.4 211.8 0.38
N-3324 0.0515 0.0014 0.2527 0.0069 0.0355 0.0003 0.0110 0.0003 263 45 229 6 225 2 221 S 24.2 290.0 507.2 0.57
N-3325 0.0516 0.0015 0.2543 0.0067 0.0360 0.0004 0.0122 0.0002 267 41 230 5 228 2 245 4 18.6 163.8 399.7 0.41
N3326 0.0523 0.0024 0.2635 0.0116 0.0365 0.0006 0.0115 0.0002 300 109 237 9 231 4 230 3 10.7 85.2 227.0 0.38
N-3327 0.0525 0.0017 0.2543 0.0074 0.0352 0.0005 0.0110 0.0001 306 74 230 6 223 3 222 2 31.2 257.4 705.3 0.36
N-3328 0.0524 0.0011 0.2621 0.0059 0.0362 0.0004 0.0113 0.0002 303 34 236 5 229 2 227 5 19.5 144.8 432.7 0.33
N-3329 0.0516 0.0021 0.2536 0.0100 0.0357 0.0003 0.0112 0.0001 267 95 230 8 226 2 225 2 12,2 95.6 269.4 0.35
N3330 0.0514 0.0014 0.2531 0.0073 0.0360 0.0008 0.0115 0.0003 261 32 229 6 228 5 231 7 12.7 126.7 287.7 0.44
W8-001 0.0508 0.0009 0.2449 0.0046 0.0349 0.0004 0.0107 0.0002 231 25 222 4 221 2 215 3 42,5 297.61016.3 0.29
W8-003 0.0522 0.0021 0.2595 0.0102 0.0361 0.0004 0.0113 0.0001 293 95 234 8 228 2 228 2 12,5 124.5 275.1 0.45
W8-006 0.0562 0.0030 0.2781 0.0137 0.0359 0.0008 0.0112 0.0002 461 122 249 11 227 5 224 4 18.8 204.7 415.5 0.49
W8-007 0.0507 0.0008 0.2459 0.0050 0.0352 0.0007 0.0109 0.0003 228 21 223 4 223 4 219 6  66.1 492.51624.9 0.30
W8-008 0.0545 0.0028 0.2659 0.0129 0.0354 0.0005 0.0110 0.0001 393 117 239 10 224 3 222 2 22,5 222.2 523.1 0.42
W8-009 0.0527 0.0015 0.2547 0.0072 0.0351 0.0006 0.0103 0.0002 318 35 230 6 222 4 206 4 22,1 210.1 512.2 0.41
W8-010 0.0531 0.0015 0.2556 0.0063 0.0353 0.0007 0.0101 0.0002 332 25 231 5 224 5 203 4 22.6 288.4 506.8 0.57
W8-011 0.0559 0.0028 0.2665 0.0132 0.0346 0.0004 0.0108 0.0001 447 116 240 11 219 2 217 2 14.1 124.4 339.3 0.37
W8-012 0.0545 0.0008 0.2620 0.0046 0.0347 0.0003 0.0104 0.0001 393 25 236 4 220 2 209 3 30.3 414.4 695.6 0.60
W8-013 0.0543 0.0019 0.2584 0.0084 0.0345 0.0004 0.0108 0.0001 385 78 233 7 219 2 217 2 34.0 398.8 793.3 0.50
W8-015 0.0562 0.0013 0.2807 0.0071 0.0360 0.0005 0.0113 0.0002 460 32 251 6 228 3 227 3 32.8 463.1 729.9 0.63
W8-016 0.0521 0.0021 0.2460 0.0095 0.0343 0.0004 0.0108 0.0001 289 94 223 8 217 2 216 2 19.5 296.5 446.0 0.66
W8-017 0.0543 0.0016 0.2678 0.0069 0.0357 0.0006 0.0126 0.0002 382 31 241 6 226 3 253 4 35.1 367.6 849.0 0.43
W8-018 0.0553 0.0019 0.2748 0.0088 0.0361 0.0004 0.0112 0.0001 423 77 246 7 228 2 226 2 26.7 312.1 592.4 0.53
W8-019 0.0504 0.0026 0.2411 0.0118 0.0347 0.0005 0.0110 0.0001 212 118 219 10 220 3 220 2 12.8 155.4 306.3 0.51
W8-020 0.0515 0.0017 0.2498 0.0070 0.0351 0.0005 0.0112 0.0002 261 38 226 6 222 3 226 4 23.0 274.0 559.8 0.49
W8-023 0.0556 0.0018 0.2582 0.0080 0.0337 0.0004 0.0105 0.0001 436 74 233 6 214 2 211 2 29.5 373.1 698.6 0.53
W8-025 0.0548 0.0023 0.2588 0.0103 0.0343 0.0005 0.0107 0.0001 405 97 234 8 217 3 215 3 16.2 161.8 377.4 0.43
W8-026 0.0549 0.0008 0.2719 0.0050 0.0355 0.0005 0.0114 0.0001 406 20 244 4 225 3 228 3 79.9 842.11830.4 0.46
W8-030 0.0545 0.0014 0.2685 0.0071 0.0354 0.0003 0.0105 0.0002 392 44 241 6 224 2 211 3 24,1 327.0 511.2 0.64
W8-031 0.0530 0.0016 0.2588 0.0080 0.0352 0.0004 0.0097 0.0002 326 49 234 6 223 3 194 3 16.2 196.5 401.2 0.49
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Geochronological Comparison on Indosinian Tectonic Events Between
Qinling Orogeny and Ordos Basin

DENG Xiu-Qin LUO An=xiang ZHANG Zhong-yi LIU Xin

( Changgqing Oilfield Company / National Engineering Laboratory for Exploration and Development of Low-Permeability Oil & Gas Fields Xian 710018)

Abstract: Qinling mountain and adjacent Ordos Basin constitute a mountain-basin coupling system. There is a close
relation between Qinling uplifting and Ordos Basin forming. Indosinian a key period of complicated Qingling oroge—
ny is characterized by the feature of polycyclic evolution. According to isotopic dating Indosinian movement in Qin—
gling area can be divided into three important stages i.e. 230 ~238 Ma 210 ~224 Ma and 198 ~206 Ma. Among
them the geological records in the middle stage are the most abundant.

Geochronological correlation between orogenic belt and basin is difficult to be conducted for it is difficult to
study the age of sedimentary strata accurately. The deposition of tuff at the bottom of Ch7 oil bearing formation an e-
vent layer is characterized by wide spreading isochronous and instantaneous. Abundant magmatic zircons are hosted
in the tuff bed and will act as a bridge on the isochronous correlation between Qingling orogenic belt and Ordos Ba—
sin. Based on U-Pb dating of zircons by the method of LAdCP-MS collected from the tuff the ages of tuff layers at the
mid-upper and bottom of Ch7 oil bearing formation in Yanchang Formation are 221.8 2.0 Ma and 228.2 £2.0 Ma
separately respectively other depositional event ages are estimated further. It is put forward that the forming ages of
uncomformities located at the bottom and top of Yanchang Formation are 237 Ma and 199.6 Ma respectively corre—
sponding to the beginning or end of early and late stages of Indosinian tectonic events and the age of the deepwater
sandstone at mid-upper Ch7 and middower Ch6 is formed during 215 ~224 Ma. Middle events represented by tuff
layer and mass gravity sand body are identified in this study. The wide spreading tuff at the bottom of Ch7 oil-bearing
formation and the thick deepwater sandstone which is steadily distributed in depositional central of Ordos Basin are
the direct outcome of the middle event. Therefore Indosinian movement resulted in two tectonic succession bounda—
ries and two event deposits in Ordos Basin. In addition eight coupling effects which were triggered by the middle e—
vent are uncovered in this paper. Some obvious transformations are revealed in sediment petrology geochemistry and
biology. (1) The tuff layer at the bottom of Ch7 oil-bearing Formation is widely distributed in the west and southwest
of Ordos Basin covering more than 3 x 104 km”. (2) The landform altered from gentle slope and shallow-water to
rapid and intense subsidence and wide spreading deep water. ( 3) Massive gravity sand body is distributed in the cen—
tral of lacustrine with some trace of tectonic event. (4) Asymmetry of basin become serious and the bottom shape is
featured by western limb steep and the eastern limb gentle since Ch7 depositional period. (5) Compared with Ch10-
Ch8 epoch the basin central migrated counterclockwise since Ch7 epoch. (6) The sedimentary association developed
from braided river-braided river delta to alluvial fan-fan delta or alluvial fan-braided river-braided river-delta in the
southwest and west of Ordos Basin. (7) Divided by the tuff layer at the bottom of Ch7 oil-bearing formation there is
a big gap in the content of quartz feldspar carbonate debris and chloritoid between Ch7-Chlsandstone and Ch10-
Ch8 sandstone. ( 8) The sporopollen changed greatly. The sporopollen in Ch10-Ch8 strata is characterized by low di—
versity and fern spore stands dominant position. The sporopollen in Ch7-Chl mudstone is of high diversity and the
content of gymnosperm pollen is banlance with fern spore.

Therefore comparison of Indosinian tectonic phases between Qinling orogenic zone and Ordos Basin shows a good
agreement. However process of mountain-basin coupling lasted long and is complicated and further research is nee—
ded to be done.

Key words: Indosinian movement; Ordos Basin; Qinling orogeny; mountain-basin coupling system; U-Pb dating of

zircons; tuff; deep water sandstone



