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Fig.1 Geological background map of the Cangdong Sag
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Fig.2 Wavelet transform analysis of the Ek; in the Cangdong Sag



3.1.2 SIREFXISER

EMBRY ZSHEH ) T-R EFEIBINA: B2 — R NEE E Rk
Mo —ATERN)Z TR IR IE AR IERIH K, ZFUEEmAR, A
1) 2 0 0 5% ) AN R85 TR 170 ¥ 77 1) P B K U2 T o BV TE it A U B 9T R 47
BT TZ NI, S TR BERIERS, AHF R /NEAE R, K d6 /N
JRUBE TR I 21 (1 56 8 (0 - R SR R — DN AN RZ T . FIET, RBEIEE A
DLBIRFRAESE T X S MIRTH B TOC $dE 5 T-R BE[RI777E 2 v 2% &R,
A LLE AR AUE 5 AR S BRI . a2 B orik, ARSIl BE
AIURTUAERI A 210 NARZER (SQ1-SQ21), FZFF A HFHERE (F 3),

3 REMEBL_EREAIRIERSHNEFTER
Fig.3 High-frequency sequence division results of the organic-rich shale interval in the Ek,
of the Cangdong Sag
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Fig.4 Mineral composition characteristics within the high-frequency sequence
framework
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Fig.6 Types and distribution characteristics of organic matter in the shale of the Ek; in the
Cangdong Sag
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Fig.7 Organic matter maturity characteristics within high-frequency sequences
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Fig.9 Depositional environment of the Ek; organic-rich shales, Cangdong Sag
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Fig.10 Relationship between 7OC and sedimentary environment
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Fig. 11 Relationship between Paleoclimate and Other Sedimentary Parameters
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Sedimentary characteristics and main controlling factors of
organic-rich shale in high-frequency sequence framework: A
case study of lacustrine shale in the Second Member of

Kongdian Formation in the Cangdong Sag, Bohai Bay Basin

LIU Fangkai'?, LIU Xiaoping'?, ZHAO Xianzheng®, JIN Fengming®, JIANG Wenya®, GUAN
Quansheng®, SUN Biao'?, SHENG Kai®
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Petroleum (Beijing), Beijing 102249, China;
2.College of Geosciences, China University of Petroleum (Beijing), Beijing 102249, China;
3. PetroChina Dagang Oilfield Company, Tianjin 300280, China;
4.CNPC Advisory Center, Beijing 100724, China)

Abstract: The Second Member of the Kongdian Formation (E42) in the Cangdong Sag,

Bohai Bay Basin, hosts a set of organic-rich shale intervals, which are the key targets
for shale oil exploration. However, due to the lack of constraints from a high-resolution
sequence stratigraphic framework, the controlling factors of shale sedimentation remain
unclear. Taking Well G108-8 in the Cangdong Sag as a case study, Through wavelet
transform analysis of GR logging data, a high-frequency sequence stratigraphic
framework at the sixth-order scale was established. By integrating geochemical testing
data and X-ray mineral diffraction (XRD) analyses, the mineral distribution
characteristics, organic geochemical characteristics, shale sedimentary environment
characteristics, and their controlling factors within high-frequency sequences were
systematically studied. A shale sedimentary assemblage model driven by paleoclimate
was established. The results demonstrate that: (1) The organic-rich shale of the Ek> was
divided into 21 sixth-order sequences (SQI1-SQ21), which are classified into three
sedimentary stages based on sedimentary environment evolution characteristics: rapid
lake transgression phase (SQ1-SQ6), oscillating lake transgression phase (SQ7-SQ17),
and stable highstand phase (SQ18—SQ21). The shale lithofacies are dominated by felsic,
calcareous-dolomitic, and mixed shales, with organic matter dominated by Type I and
II1 kerogen, collectively within the oil generation window. (2) During shale deposition,

The enrichment of organic matter and mineral composition were primarily controlled



by paleoclimate. Paleoclimate serves as the dominant controlling factor, governing
organic matter enrichment by modulating paleo-water depth, paleoproductivity, paleo-
redox conditions, and terrgenous clastic input. Concurrently, it regulates the proportions
of felsic minerals and clay minerals by controlling terrigenous clastic input, while
modulating carbonate mineral content by controlling paleosalinity. (3) Under the
constraints of the high-frequency sequence framework, four distinct shale assemblage
patterns (A-D) are identified in the Ek>, with their primary distributions characterized
as follows: Type A(rapid transgression phase / early oscillatory transgression phase),
Type B(rapid transgression phase / late stable highstand phase), Type C(oscillatory
transgression phase) and Type D(early oscillatory transgression phase). Based on these

findings, a shale assemblage model driven by paleoclimate was established.

Keywords: High-Frequency Sequence; The Second Member of the Kongdian
Formation; Shale Oil; Sedimentary Characteristics; Main Controlling Factors
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