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Early Cretaceous sedimentary environment and filling in the Eastern Sub—
basin, North Yellow Sea

WANG Gaiyun, LIU Jinping, WANG Liaoliang, JIAN Xiaoling

(MLR Key Laboratory of Marine Mineral Resources, Guangzhou Marine Geological Survey, Guangzhou 510075, Guangdong, China)

Abstract: The Lower Cretaceous strata constitute the most important oil and gas exploration horizon at present in the Eastern Sub—
basin of the North Yellow Sea. Accurate understanding of the Lower Cretaceous sedimentary characteristics is very important for the
further strategic exploration and optimization of exploration deployment. According to drilling, well logging and seismic data and by
means of paleontology, geochemistry and geophysics, the sedimentary facies types in the study area were analyzed. The sedimentary
environments of paleoclimate, paleo— salinity, paleo—hydrodynamic force and provenance were studied. Finally, the sedimentary
filling and evolution characteristics of the Lower Cretaceous period were discussed under the third sequences stratigraphic
framework. The results show that the fan deltas and lucustrine facies were developed in the Lower Cretaceous. This period was
dominated by subtropical hot and semi—arid climate, characterized by shortage of warm and humid climate. The ancient water
bodies were fresh and brackish. The provenance was from north, east, southwest and some other directions. The early stratigraphic

distribution of Lower Crataceous was limited, and the sedimentary facies were dominated by shore shallow lake and fan delta
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interbedding. After that, the lake water bodies expanded, and the sedimentary sequence of fan delta plain, fan delta front and shore

shallow lake developed vertically. In the middle and late stage, influenced by the regional uplift and denudation, the strata remained

only in the northwestern part of the basin, and the sedimentary facies were dominated by shore shallow lake.
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Fig.1 Geographic location and tectonic division of the Eastern Sub-basin, North Yellow Sea
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Table 1 Results of elemental geochemical test of mudstone samples of Lower Cretaceous

T WEm |=352 Ba cr Ga St MnO  Cu Co Sr/Ba B/Ga Sr/Cu  Cao/Mgo
ng/s

NYS4 133476  KiSQ4 689 418 743 217 163 0038 243 202 039 318 6.7 1.41
NYS4 1333.7 KiSQ4 647 453 684 247 137 0.047 30.1 162 03 262 455 1.81
NYS4 133341 K;SQ4 597 810 405 316 419 0065 148 84 052 1.8 2831 3.65
NYS4 133026 K;SQ4  80.1 561 725 386 647 0049 352 148 1.15 208 1838 1.99
NYSI 23357 KiSQ2 8251 541 8712 3012 466.1 013 4144 2644 08 274 1125 1.44
NYS1 233773  KiSQ2 8133 4935 8444 2924 3958 0.16 4434 3203 08 278 893 1.05
NYS1 233812 K;SQ2 7934 5324 8539 3051 5041 0.13 4059 2821 095 26 1242 1.07
NYS1 2340.19 K;SQ2 6579 3951 67.16 2242 3337 027 2482 233 084 293 1344 7.36
NYS1  2341.41 KiSQ2 9868 579.1 872 3156 1651 003 2076 995 029 313 795 0.79
NYS4 222791 K;SQ2 106 662 906 342 607 0022 304 208 092 3.1 19.96 1.57
NYS4 22265 KiSQ2 764 634 794 24 260 003 356 193 0.41 318 731 2.67
NYS4 222583 KiSQ2 545 894 858 295 238 0.031 415 15 0.27 1.85 573 0.9
NYS4 222481 K;SQ2 361 595 614 191 441 0185 462 147 074 189 954 10.68
NYS4 222265 Ki;SQ2 759 583 634 219 419 0048 347 133 072 347 1207 3.18
NYSI 2551.1 KiSQ1 91.5 684 799 228 555 0042 319 133 0.81 4.01 17.4 0.76
NYSI 254805 K.SQI 657 257 484 136 274 0074 803 132 107 483 3412 1317
NYS1 262255 KiSQl 6196 520 79.12 2853 1638 0.06 33.11 1465 027 2.7 495 1.28
NYS1 262228 K;SQ1 6571 585 6467 2431 1404 006 2817 1491 028 217 498 1.56
NYS3 296995  KiSQl 512 514 521 235 163 0.049 243 17.5 032 218 6.7 2.17
NYS3 296886 KiSQI 591 497 517 255 158 003 238 139 032 232 664 114
NYS3 296756  KiSQl 445 823 62.1 28.9 191  0.053 423 16.7 0.23 1.54 452 2.02
NYS3  2966.7 KiSQl 451 444 537 269 172 0022 274 107 039 168 628 0.53
NYS3  3084.01 KiSQ1 49.8 498 554 429 164 0.025 31.1 14 0.33 1.16 527 0.99
NYS3 308362 K;iSQl 45.6 398 52.8 193 154  0.042 233 13.1 039 236 6.6l 1.81
NYS9 324643 K;SQ1 686 263 299 913 121 0049 185 238 046 751 654 0.98
NYS9 310018  K;SQl 75 434 738 222 119 0497 443 239 027 338 269 1.03
NYS9  3099.8 KiSQl 349 282 312 965 129 1.66 19 249 046 362 679 13.36
NYS9  3096.1 KiSQl 658 565 597 248 154 023 434 181 027 265 355 0.23
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Fig.8 Sedimentary facies profiles of Lower Cretaceous in the Eastern Sub-basin, North Yellow Sea
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