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Abstract: Surface outcrops of Jurassic marine strata in the Shenglihe area of the Qiangtang Basin contain a large
amount of petroleum. Previous research indicated the presence of multiple petroleum systems with complex
properties. Based on previous research, the main research objects of this study were the petroleum display of the
central oil shale outcrop, exploration well core, and surface oil and gas display of the Middle Jurassic Buqu
Formation (J2b). Through TOC analysis, rock pyrolysis, saturated hydrocarbon chromatography, and saturated
hydrocarbon chromatography-mass spectrometry, the source rock types and oil sources in the Shenglihe area were
studied in detail, providing a theoretical basis for further petroleum exploration. The results show that the organic
matter within the J2b middle stratum was primarily Type Il, which has a high potential for oil generation. The oil
predominantly originates from reduced marine sedimentary environments. The organic matter input of the samples in
the study area was mainly lower aquatic organisms; DB4142 was mixed with lower aquatic organisms and higher
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plants; and BD4902 mainly contained higher plants. The oil reached maturity, as evidenced by 25-norholane series

compounds in all the samples, suggesting a history of significant biodegradation. Using cluster analysis based on

fingerprint and biomarker parameter characteristics, we classified the oil into four categories: A, B, C, and D. Class

A oil mainly comes from the source rocks of the same horizon (J2b), whereas Classes B, C, and D exhibit little to no

contribution from the J2b source rocks and may come from other horizon source rocks.

Key words: Qiangtang Basin; source rock; biomarker; geochemistry; oil-source correlation
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Fig. 1 Study area location and sample distribution (from WU et al., 2022)
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Table 1 Geochemical characteristics of potential source rocks in the Buqu Formation, Qiangtang Basin
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Fig. 2 Correlation of S,-TOC (a) and HI-TOC (b) of potential source rocks in Buqu Formation, Qiangtang Basin
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Fig. 3 Correlation of HI-Tmax () and HI-OI (b) of potential source rocks in Buqu Formation, Qiangtang Basin
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Table 2 Parameters of biomarkers in Shenglihe area
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Fig. 4 Gas chromatography of saturated hydrocarbon of oil and gas displayed in Shenglihe area
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Fig.5 Gas chromatography-mass spectrum of oil and gas displayed in Shenglihe area (m/z 191)

E6 MIMHSERARUHBREGILER(M/z 177)(NH: 25-BFE R R5)
Fig. 6 Gas chromatography-mass spectrum of oil and gas displayed in Shenglihe area (m/z 177) (NH: 25-norhopanes)
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Fig. 7 Gas chromatography-mass spectrum of oil and gas displayed in Shenglihe area (m/z 217)
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Fig. 8 Parameters related to sterane maturity of source
rock and oil and gas displayed in Shenglihe area
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d-BD4902, J,q, outcrop petroleum display; e-BD4903, P, outcrop petroleum show.
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Fig. 9 Gas chromatography-mass spectrum of saturated hydrocarbon of source rock and oil and gas
displayed in Shenglihe area
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Fig. 10 Discrimination of source rock and oil and gas
displaying organic matter source in Shenglihe area
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I-terrestrial plants; ll-mainly terrestrial plants; I1l-mixed source;

IV-algae; V-mainly algae; VI-phytoplankton;
VIl-mainly phytoplankton.
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C27-C28-Cao-a0a (R)E TS5 = FAE

Fig. 11 Cy-Cy3-Coo-a0a (R) correlation diagram of source

rock and oil and gas display in Shenglihe area

A7 W HE W R R SR 89 A 0%, (H R S H00RE i #1 I 7616
ARG RUA LT DI, A IR i A 9% 7E il A
AL F R X, X AT RE 5 DT Y b id
JL I B A2 A e (Yin et al., 2020), o A SSlEb 54
U5 i 1 DS B 2 5 0

Fi| FH Ca7-Cog-Coo LI £ ¢ — 1 B 0] LLF H A2 YR
o AZEIH . D 2SI BCE O FE S TR AR R FE B
PR AE VI IR (I8 ), R4 C 2Rimid
5 D Kb FEIIIX R Aok ), S 7[R 2k
RIS 45 AS [R] %) B 5 R 95 (Cheng et al., 2019), &
AR 2 sk FA IR 1 mek, Hoh A 2890 B2
HIET b kR I A (B 11).

Ts/(Ts+Tm)Fl CagTs/(CaoTs+CaoH)E Jy Hi K AL 2
W FE AR P SE A A BE PR HE A, L2 DUAR IR B
AR AAE - B Em > . K 12 FTRLA H, A 25
Jab B O AR B OR AR AL S R TR A B A L

B 12 MFAEERERHBSERKRERESR
R EFIRE
Fig. 12 Discrimination of source rock and oil and gas
display maturity in Shenglihe area

E 13 MALAXREEFMSERERN AT
T RIETHTE
Fig. 13 Application of statistical class average cluster
analysis for source rock and oil and gas displayed in Shen-
glihe area
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