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Geochemical characteristics of crude oil and oil-source correlation
of Shahejie Formation in Linnan Sub-Sag, Huimin Sag, Bohai Bay Basin
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Abstract: The Huimin Sag is a significant petroleum unit in the Jiyang Depression. This work reports a systematic
study of the geochemical characteristics of 20 crude oil samples and 4 source rock samples collected from the Linnan
Sub-Sag of the Huimin Sag and interpretations of maturity, sedimentary environment and organic matter sources. Oil—
source rock relationship was established by using the biomarker parameters of the source rock and crude oil samples.
To classify the oils and to interpret the oil—source correlation, various effective parameters were selected and processed
using cross-plots and cluster analysis. The results showed that the crude oils have entered the mature stage, with
continental-lacustrine-basin hybrid parent materials and a weakly oxidizing to weakly reducing depositional environ-
ment. Most of the crude oils had a high content of saturated hydrocarbon, low contents of resins and asphaltene,
“platform” bimodal chromatograms of n-alkanes, low content of gammacerane and high content of 4-methyl steranes.
According to the differences of the geochemical characteristics of certain areas, crude oils were divided into the south
zone oils and the north zone oils. Compared with the south zone oils, the north zone oils possessed lower ratios of
4-methyldecane/C,R and Ts/Tm, and higher ratios of C,ynorhopane/C,, Ts, 1,2,7-/1,2,6—trimethylnaphthalene and
phenanthrene/ Y methyl phenanthrenes. The organic matter type of the source rocks of the fourth member of Shahejie
Formation in the Linnan Sub-Sag is type Ill, and the abundance of organic matter is low. The organic matter of the
source rocks of the third member of Shahejie Formation is dominated by type II, and the abundance of organic matter

is high. The lower and middle sections of the third member of Shahejie Formation are the main source rocks of

rf5 HH#A:2019-07-23; 81T HH#A:2019-09-09,

EE B 0K (1993—) , 5 W-EF AR Al b ERL 2= 0F5Y . E-mail : liufei2017@ cug.edu.cn,
BISIEE ARWIR(1988—) , B WL B, NSl R AL 2= 0F5E . E-mail : zhuganglian@ 163.com,
EeWmB . HE+ =0 FHE R LT TR 2016Z2X05006003-001,20177X05005-001-008 ) %8



- 856 - & & B

b B C RS

the sub-sag. By systematically comparing the geochemical characteristics of the crude oils and the source rocks, it was

found that the crude oils from the third and fourth members of Shahejie Formation of the Linnan Sub-Sag came from

the source rocks of the lower and middle sections of the third member of Shahejie Formation.

Key words: biomarkers; oil-source correlation; cluster analysis; Shahejie Formation; Linnan Sub-Sag; Huimin

Sag; Jiyang Depression; Bohai Bay Basin
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Fig.1 Regional location and tectonic units of Linnan Sub-Sag, Huimin Sag, Bohai Bay Basin

(RAFAE s (H il 15 7 544 7 848 1 852 M 3-
ARF TOFE I SR AR i | FLHRE 5T +3003 75 Jo 2 fat AH G A8
o I I o 4 BORD 4— PP 3 65§ B 1 AR, oA —
FERFIRIE(R 1) .
32 EiMEMRELED
3.2.1 kR

Ji 3 ot 4 32 BEALFE IE A e e R BRI R
I AR e g, Hear A 5 A R AE RE R AR ek
U5 SRR R A B R D3 o i 4 22 T A
B ARYE I AR bR A A IR (18] 2, 3%
1), I TR R DT iy B B R DU R | 5 A /b
TR A i W R S e R B A 5K AR 28 iR
FEAE K 0.54 ~ 0.85;2nC,0/ (nCyg +1nCqy ) 4 1.06 ~
1.23;CPI 5 OEP {H #5231, 20 Bl 24 i 4 0,
Pr/Ph{E 1 =5 4K 7T LAAE 78 458 U5 5 0 3 T AR 1Y)
SRR B A% PE S I R B R Y Pr/Ph Ry
1.27 ~1.96 , WA e i o5 PL 35 18 7 2R 3l B R )T
598 IR A UTRRERESE . JEl T Pr/nC ;00 0.25~0.42,

Ph/nC 4 0.16 ~0.37 , WS e H BE i KT C, A
Cgo 183 Pr/nC,, F1 Ph/nC MK (K 3a) $5 7
A BB R TORREREE , Al R0y 00 B A AL BT AR A
AR 1T R A A, W =B 1 28—
1123594 A, KR4 T 2RV A A, A 51 D
] 11 Z9RK AR BRI P 3 P SR T 2R 5 3R I
DIBOAES R TR K 59 A —559 18 I 451, £2h
TR DA DB IR, BRI U5 R0 K A= U AR U, 204
DAV A5 400 A R b i A A A A TR o P4
3.2.2 i Eey
KBE = IRME e UM (Cpg +Chg )/ ( Copg+Cpp +T)
TEBATTRRIREE vh AT LIAE by S e AR K A Jo 6 B2
MR BRI R T R A A — PR o L
4 0.35~0.60, FFEELEHE £ 0.18 ~0.28 415 i &t
BN 0.05 ~ 0.20, TTFLFR BT 2 SR K —IR 7K 26
B2 080,228/ (228+22R) {H M 0.52 ~0.62,
Ts/TmH 0.32~2.20, B4/ C 7E4E N 0.12~0.18,
5 7R B B A BB B P C L,/ Cp SR



- 858 -

541 &

*1

)i % A it B R M b I e i PR S s IR L 2 S 3

Table 1 Geochemical parameters of crude oils in Linnan Sub-Sag, Bohai Bay Basin
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Fig.2 Total ion chromatograms and extracted-ion-chromatograms (m/z 217 and m/z 191) of saturated hydrocarbons

of crude oils and source rock extracts in Linnan Sub-Sag, Bohai Bay Basin
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Fig.4 Organic matter type (a) and vitrinite reflectance (b) of source rocks in Linnan Sub-Sag, Bohai Bay Basin
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