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Sedimentary palaeogeomorphology and palaeo—environment reconstruction of shallow
water delta in the 3rd member of Funing Formation in Qintong Sag, Subei Basin
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4. CNPC Bohai Drilling Engineering Company Limited, Langfang, Hebei 065000, China)

Abstract: Palaeogeomorphology and palaco—environment conditions are the main environmental factors affecting the sedimentation.
Due to the frequent water change, complex terrain and high difficulty in seismic identification and tracking, the reconstruction
research of palaeogeomorphology and palaeco—environment in the 3rd member of Funing Formation in Qintong Sag of Subei Basin is
still insufficient, which affects the overall exploration evaluation of the study area. In order to clarify the palaeogeomorphology and
palaeo—environmental conditions of the 3rd member of Funing Formation in Qintong Sag during the deposition period, the formation
core, logging data and rock material data are comprehensively analyzed. The semi-quantitative reconstruction of the
palaeogeomorphology of the 3rd member of Funing Formation is carried out by combining the palaeo—geologic map, impression
method and residual thickness method, and the pyrolysis experiment data, TOC and trace element content data of 33 rock samples
from two wells are selected to carry out the palaeo—environment reconstruction analysis. Accordingly, paleogeomorphology
reconstruction in map form and the curves of palaeco—environment changes of the 3rd member of Funing Formation in Qintong Sag

are drawn, which prove that the study area is a half—graben, lower in the South and higher in the North with the convergence across
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the east—west direction, the climate is warm and humid during the sedimentary period, the water body activity is frequent and

recurrent, the water salinity is low, the multiple source is supplied intermittent, the material source input continues to increase, and

the deposition rate is fast. Therefore, the corresponding relationship between stratigraphic physical parameters and

paleogeomorphology, geochemical parameters and paleoenvironment in the study area are clarified, which provide reference for the

further exploration and development.

Keywords: palacogeomorphology reconstruction; trace element analysis; palaeco—environment reconstructions; the 3rd member of

Funing Formation; Qintong Sag
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Fig. 1 Structure position and lithologic characteristics of Qintong Sag, Subei Basin
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Fig. 2 Types of rock pores in Qintong Sag, Subei Basin
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Fig. 3 Outcrop map of the top of the 3rd member of Funing Formation in Qintong Sag, Subei Basin
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Fig. 4  Stratum thickness profile of the 3rd member of Funing Formation in Qintong Sag, Subei Basin
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Table 2 Average porosity of the 3rd member of
Funing Formation in Qintong Sag, Subei Basin

) 2B FL B /%
JEADL — — —
b A—H b A
B=RR2 /N 22.98 14.87 6.64
B=B3/NZ 24.94 15.60 7.86
BERANZ 27.90 15.95 6.99
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Table 3 Average porosity of the 3rd member of Funing
Formation after reconstruction in Qintong Sag, Subei Basin
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Table 4 Average compaction rate of the 3rd member
of Funing Formation in Qintong Sag, Subei Basin
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Table 5 Analysis and test data of formation samples of the 3rd member of Funing Formation

in

Qintong Sag, Subei Basin

I 7 wWhRE O HPUR% A R0 TR S 5/107°
¥4 5 m TOC S1 S2 \ Ni Ga Cu Sr Ba Th U La Yb
1 175896 0.69 0.07 035 749 276 253 199 208 525 140 27 520 35
2 175927 1.01 0.05 042 81.0 406 283 273 221 493 158 24 557 40
3 1759.44 1.14 0.09  0.41 91.8 376 304 267 188 460 158 26 602 43
4 175961 0.83 0.17 038 572 348 251 204 195 540 141 26 561 3.6
5 1759.78 0.99 0.05 037 80.8  39.0 17.6 232 233 523 17.6 29 500 33
6 175995 1.25 0.06 051 539 316 191 217 191 472 138 23 536 34
7 1760.15 1.10 025 052 973 430 214 283 234 580 180 3.1 559 35
8  1760.36 1.02 049 062 855 455 193 278 215 523 173 3.0 516 32
9 176057 1.05 028 048 821 534 202 331 227 529 177 34 554 36
5 10 1761.01 0.96 0.07 036 84.1 371 174 241 190 478 156 24 537 3.1
e 11 1761.20 0.97 0.10 037 1040 476 208 306 241 488 17.8 29 572 34
201 12 176137 1.07 0.07 049 86.6 505 246 321 223 526 191 3.1 547 3.8
ot 13 1761.54 0.92 0.13 035 743 424 225 265 229 452 156 22 583 35
14 176171 1.00 0.03 036 66.1 345 237 236 183 432 162 24 576 35
15 176191 1.03 0.04 042 902 373 192 257 218 478 164 27 534 35
16 1796.94 0.67 0.04 023 964 368 188 175 233 414 88 20 519 35
17 179855 0.75 0.04 027 925 264 236 279 229 477 141 22 575 37
18 1798.57 0.66 0.04 022 1130 313 244 261 241 462 157 28 517 38
19 1798.62 0.38 003 018 1010 568 224 27.0 222 726 100 26 642 3.9
20 1798.67 0.38 003  0.16 82.6 301 203 218 239 578 111 20 538 32
21 179873 0.47 0.03 024 785 333 168 19.6 237 573 103 28 526 3.6
22 1798.78 0.58 0.04  0.19 753 320 198 247 224 534 110 21 602 3.7
23 201322 1.89 181 7.59 734 1110 165 365 222 561 103 23 472 25
24 2013.79 0.68 0.04 025 89.4 328 238 239 207 477 156 22 487 3.1
25 201398 1.34 029 094 103.0 605 195 445 177 417 133 22 519 26
26 201430 0.83 0.07 040 840 464 219 237 203 453 129 1.8 507 29
27 2014.62 0.92 0.05 038 943 702 133 356 211 421 136 20 452 29
7 28 2014.94 0.85 0.06 032 80.0 523 159 239 185 500 13.0 22 422 36
o 29 2015.26 0.60 0.04 030 932 469 221 277 209 476 128 29 499 30
30 201558 1.53 005 063 1040 449 168 319 198 435 147 25 524 33
31 2015.90 0.62 0.04 032 826 262 197 214 197 477 126 2.8 557 3.1
32 201758 0.74 0.05 0.84 945 268 126 172 315 308 75 22 772 45
33 2017.90 0.57 0.12 044 91.1 270 115 163 202 275 79 13 353 26
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Fig. 6 Paleo—environment reconstruction map of the 3rd member of Funing Formation in Qintong Sag, Subei Basin
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