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Fig. 1
Middle Section of Es; in the Binhai slope
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Table 1 Data of pyrolysis parameters of source rock in the Middle Section of Es; in the Binhai slope
4% PP i b S+8$)/(mgg") T (C) Hil(mg-g™") OSI(mg-g™")
14 — — w(TOC)/% 115,)/(mg-g max/(°C mg'g D/% PI mgg
me ww 4w 000 °

GS78 3975 3975 1 3.01 13.71 443 388.37 37.80 0.15 100.66

TDAX] 4148 ~4410 3430~3692 86 0.64 ~3.44 2.84~2478 433 ~445 320.95~754.57 28.83~69.46 0.05~0.29 54.60~360.61
1.36 7.85 439 494.14 47.01 0.13 107.31

TD6X3 3988~4134 3712~3857 15 0.57 ~ 1.45 1.25~5.43 432 ~443 168.07 ~298.28 17.74~3946 0.17~0.39 554 ~264.55
0.96 2.92 437 224.01 25.00 0.25 114.88

TDOX] 3896~4212 3683~3952 148 0.67~6.07 1.39~2824 427 ~450 12791 ~409.78 11.77 ~50.07 0.09~0.68 19.02 ~661.07
2.95 10.72 440 266.97 27.98 0.20 151.57

TDOX2 4390~4730 3887~4186 146 0.21 ~8.61 1.43~79.14 413~450 6843 ~841.2 7.58~99.47 0.13~0.59 34.31~763.68
2.50 8.85 438 228.64 27.43 0.30 151.57

0.57~628 1.85~34.77 424 ~453 144.09 ~784.87 17.80~74.80 0.07~0.55 38.48 ~530.17

3944 ~ 4208 3726~3975

Tb12x1 12 2.14 11.14 442 397.95 42.58 0.22 172.46

TDI3XI 4198-~4314 3877~3986 53 0.61 ~2.25 1.62~26.66 435~457 128.29~68547 11.29~60.72 0.04~0.37 11.54 ~321.04
172.46 10.61 447 379.62 36.35 0.12 87.38

TD20X] 4478 ~4656 3945-4122 80 0.54~745 1.98~37.65 434~443 211.75~48399 21.34~4642 0.02~0.31 1295~ 174.64
87.38 16.24 439 354.30 35.67 0.16 101.99

TD20X2 4438-~4740 3950~4252 99 0.45~4.64 1.24~1953 429~445 129.17 ~980.3 134~98.76 0.1 ~044 34.36~478.57
1.84 5.90 437 247.57 2743 0.25 123.26

TDT3X1 4447~4774 4350~4643 §7 0.23~537 1.32~1648 398 ~454 69.83 ~798.94 8.49~99.56 0.15~0.49 47.13 ~584.35
2.61 7.94 431 218.77 26.18 0.31 142.95

o / / 817 0.21 ~8.61 1.24~79.14 398 ~ 457 69.83 ~980.3 7.58~99.56 0.02~0.68 11.54 ~763.68
- 2.41 9.73 439 312.50 33.10 0.22 127.64
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Table 2 Biomarker parameters of source rock in the Middle Section of Es; in the Binhai slope

R /m Ca9 a0 208/ Cao BB/ Col Ca/ Col gammacerane/
W% ———— CPI  OEP Pr/Ph

AE R (20S+20R) (Bpram)  (CoptCogtCa9)  (CortCogtCa)  (CortCastCay) aPCso hopane
TD12X1 4105 3877 1.14 1.12 0.38 0.53 0.44 0.27 0.29 1.30 0.06
TD13X1 4313 3955 1.09 1.02 0.38 0.52 0.46 0.19 0.35 1.48 0.12
TD20X1 4557 4024 1.07 1.09 0.29 0.44 0.38 0.25 0.36 1.20 0.11
TD20X1 4567 4034 1.12 1.10 0.38 0.54 0.41 0.27 0.32 1.31 0.09
TD20X2 4623 4135 1.11 1.08 0.48 0.58 0.52 0.24 0.24 1.56 0.12
TD20X2 4632 4144 1.10 1.02 0.49 0.39 0.28 0.32 0.40 1.29 0.14
TD20X2 4637 4149 1.12 1.12 0.42 0.54 0.50 0.23 0.27 1.48 0.13
TD20X2 4641 4153 1.10 1.11 0.54 0.58 0.53 0.23 0.24 1.41 0.12
TD6X1 3931 3718 1.06 1.08 0.41 0.52 0.46 0.26 0.28 1.24 0.06
TD6X1 3939 3726 1.06 1.05 0.47 0.53 0.48 0.27 0.25 1.27 0.07
TD9X1 4132 3891 1.16 1.12 0.55 0.41 0.27 0.28 0.45 1.23 0.09
TD9X2 4575 4049 1.14 1.03 0.35 0.41 0.43 0.30 0.27 1.26 0.21
TD73X1 4750 4621 1.12 1.00 0.41 0.45 0.26 0.27 0.46 1.66 0.12
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Table 3  Statistical of sporopollen content of source rock in the Middle Section of Es; in the Binhai slope

HHE3720 m HIE3830 m
et Bt HAr % Bkt [ D)

JETiEKEE Leiosphaeridia 2 24
RLEERFE)E Granodiscus 2 29 4 48
WEA 2 29 6 71
KIEAT H4ET0)E Polypodiaceaesporites 2 2.9 4 48
BRI 2 29 4 48
KNI Abietineaepollenites 4 58 4 48

SURFAKYE Pinuspollenites 8 11.6 5 6
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THNKIE Cetripites 4 58 1 12

JKEEHJE Ephedripites 1 14
RERai 18 26.1 14 167
ALK IR Juglanspollenites 8 11.3 6 7.1
HEW3 )& Betulaepollenites 2 2.8

PR E Momipites ! -
KRH1E Quercoidites 9 12.7 23 274
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BTEAT 47 66.1 60 714
it 69 100 84 100
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Geochemical characteristics and sedimentary environment of source rock
in the Middle Section of Es; in the Binhai slope, Qikou Sag

ZHU Huahui , CHEN Jiaxu" , ZHANG Jiaoyang , ZHANG Mingzhen , SHI Qianru ,
DONG Yueqi, FU Dongli , TANG Lulu

PetroChina Dagang Oilfield Company, Tianjin 300280, China

First author, E-mail: zhuhhui@petrochina.com.cn

* Corresponding author, E-mail: chenjxu@petrochina.com.cn

Abstract: [Objective] The geochemical characteristics and sedimentary environment of source rock in the Middle
Section of Es; in the Binhai slope have been insufficiently studied, limiting the potential for expanding hydrocarbon
exploration into offshore areas.[Methods] In this study, newly drilled source rock samples from the Binhai slope
were analyzed to systematically investigate the geochemical characteristics, depositional environments, and
developmental models of source rock in the Middle Section of Es;. Techniques such as petrographic pyrolysis, gas
chromatography-mass spectrometry (GC-MS) of saturates, and elemental logging were employed. [Results] The
findings show that source rock in the Middle Section of Es; in the Binhai slope predominantly contains type II ;-1I,
kerogen, with total organic carbon w(TOC) contents ranging from 0.21% to 8.61%, an average w(TOC) of 2.41%,
and an average (51+S,) of 9.73 mg/g. The source rock can be classified as good to high quality. The source rock
maturity ranges from low to mature, with R, values between 0.58% and 1.32%. The organic matter is derived from a
mixture of terrestrial plants and aquatic organisms, and the source rock formed in a freshwater environment with
minimal oxidizing and reducing conditions. During the period of source rock deposition, the lake water was
relatively deep, the climate was warm and humid, and the paleo-productivity was high. [Conclusion] The source
rock in the Middle Section of Es; in the Binhai slope contains high-quality organic matter with abundant organic
content and moderate maturity. The sedimentary environment was conducive to the enrichment and preservation of
organic material, indicating that the source rock have strong hydrocarbon generation potential and exploration value.
Key words: source rock; sedimentary environment; Middle Section of Es;; Qikou Sag; Binhai slope;

geochemistry
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