a4 E 10 ra T =S Rk Vol.44 No.10
2023 410 A ACTA PETROLEI SINICA Oct. 2023

XEHS: 0253-2697(2023)10-1624-13  DOT:10. 7623/syxb202310004

R OZ M A FEMERIERES Bk =51 S miEXTEE

716""‘1 ,2 g&lg &,%.3.,4 %;ﬁ%‘;‘}&?v-l _ﬁ_k}]ﬂhz %r_j—:}%_},-'l F:Z.JE ahaﬂl.Z 7,_\[%%’) 4 1%’ ‘;P 1,2 gi"':j-:‘}‘%ﬁ.-“l

. A M CRED A RA TR AF TRERIN 5180545 2. Rl A MEEIFLARAF TRKEIL 5180545
3. EAMRFEALRO MR ES TRSEEALEE  Jbat 1022495 4 hEANRZE ALRD BERBHA 2B JEat 102249)

RERILOARAFUELTAASHERETF USSR X , A SRR ERK., B A RERF S TN 07 2L E m kR,
MEMFFUERARBE ARG TP HAUREFAEZEN., AR ANBREE AT RBRRREME G EDTI A
MRS MR TR, ZRAPM X EAAB T U IRE 2B A FHAE, #ﬁ/éwﬁxﬂt EREH . OXEHATHR.EEMBEFAHT
BHRFEREHERANNFAFEEFCR HALGHAEFTRABRE AR FEFE—F, TBREA NN, 2.1, &, 244
FRHME., OXEHEREEHME Pr/Ph{E & Croo TT/Coy TT{E &—F % OL/Cy H 8, A A 32535 B b Cyy-Cos-Cao #
MG EVE,Cy 4+ W HERFEF B FARFESEARE W Pr/Ph M Cuuny TT/Coy TT 8, B K #y OL/Cs H 18 .Cs 4-F £
e E,Cy-Cu-Co LM S E R LA, ®%%MF€1F MW EE WA EE R Pr/PhE K 1.13~1.82,Ciyun TT/Cy TT
24 0.32~0.89,0L/Cs, HE A 0.03~1.02,Cyy F1 Coo # M & 2 F 4 480 1t 4 & 4 5 fy 26.20% .46. 44% ,Csy 4-F K IE £ F & 5
B % E i Pr/PhfE AT 2.00,Cror20TT/Cos TT L H 1. 00~2.28,0L/Cso HE X 0. 04~0.13,Cyy 1 Coo 1M & bt T 35 48 1t 4 & 4 51
H9.92% .65.54% ,Cy) &-F HE G ERMK, OHFEXN LN E T, A%ﬁiﬁ%ﬁ%Xaéﬂﬁ}]ﬁ%ﬁgEF’J“%JJ#%%?FGF%‘/)HE%&
AHRWILAE MAERAENABEERRETEAMARERENEFLA = AN BEARE . ARERUMHESEAD P R
BAANR I E, AR ABAHT AT B HA R S REBASELAELE T E L,

KR BRIRE MR F A W IEA b AT MBI 0 &M

FESHES . TE122. 1 XERFRIRAD . A

Geochemical characteristics of source rocks and oil-source correlation
in Kaiping sag, Pearl River Mouth Basin

Peng Guangrong'? Guo Jing’* Jiang Fujie* Jiang Dapeng'? Wu Yuqi®* Chen Zhaoming'"?

3.4

Song Zezhang' Gao Zhongliang'? Zhang Yuqi’*

(1. Shenzhen Branch , CNOOC China Ltd., Guangdong Shenzhen 518054, China; 2. CNOOC Deepwater Development Co., Ltd.,
Guangdong Shenzhen 518054, China; 3.National Key Laboratory of Petroleum Resources and Engineering , China University of
Petroleum (Beijing) s Beijing 102249, China ; 4. College of Geosciences s China University of Petroleum (Beijing) s Beijing 102249, China)

Abstract: In Pearl River Mouth Basin, Kaiping sag is located in the deep-water continental slope area beyond the existing continental
shelf slope break zone, where oil and gas resources are less explored. It is of great significance to carry out source rock evaluation and
clarify its crude oil source for deepening the understandings of oil and gas accumulation in Kaiping sag and guiding the next step of oil
and gas exploration. Based on the test data including TOC content, rock pyrolysis. source rock and crude oil biomarker characteris-
tics, the paper systematically analyzes the geochemical characteristics of source rocks of Wenchang Formation and Enping Forma-
tion, and conducts the oil-source correlation. The results show that: (1) The argillaceous source rocks of the Lower and Upper Wen-
chang Formation and Lower Enping Formation tend to be thick in the core area of Kaiping sag and gradually thinned towards the pe-
ripheral slope zone, of which the medium to high organic matter abundance and Type Il ;- 1l , kerogen demonstrate that they are in
the mature stage as a whole. (2) The source rocks of Wenchang Formation has the low values of Pr/Ph, Cy.2 TT/Cy TT and low to
medium OL/C;, H. C;7-Cps-Cy regular steranes on the gas chromatography-mass spectrum present “V” shape, and C;, 4-methylster-
anes have high abundance. The source rocks of Enping Formation have high values of Pr/Ph and Ciy., TT/Cy; TT, as well as low
values of OL/C; H and low C;, 4-methylsterane content, and the distribution of C,;-C,5-Cyy regular steranes shows an inverted “L”
shaped pattern. (3) There are two types of crude oil produced from Kaiping sag. As for Type A oil, the Pr/Ph values are within the
range of 1. 13 and 1. 82, the Cyy+2 TT/Cy TT values range from 0. 32 to 0. 89, the OL/C;, H values are between 0. 03 and 1. 02, and
the average relative content of C,; and C, regular steranes is 26. 20% and 46. 44% , respectively. The C;, 4-methylsteranes have high
abundance. As for Type B oil, the Pr/Ph values are greater than 2. 00, the Cyy.2 TT/Cy,; TT values are between 1. 00 and 2. 28, the

EGTE b E b A BRA R P T R I R L S IR OK X RO B R 7 (KT GG2022-0103) BE 1) .

FE—1EE LRI 1978 4F 8 A A, 2005 4F 3 b [ A il R 24 (b 50O 8 2, B0 Ao A il P D A R IR A 43 W) s g TR, E BN
MG MR REE S W TAE. Email: penggr@ cnooc.com.cn

BAEEE 3. 1979 45 12 A/ 2008 45 3o 54731 A% (AL 50 25 . 30 o [ 27 90 K 2% AL 500 SRR LB 900 2 9 O 0 9 WL
5 AR TA/E. Email:jianglj@cup.edu.cn



510 20 AR A BRT T 2 T S 15 4 YRt R~ R E 55 b T X e 1625

OL/C; H values range from 0. 04 to 0. 13, and the average relative content of C,; and C,y regular steranes is 9. 92% and 65. 54% ,
respectively. The content of C;, 4-methylsteranes is extremely low. (4) Oil-source correlation analysis shows that Type A oil is origi-
nated from the hybrid organic matters of Type Il and [l formed by plankton and terrestrial plants in lacustrine source rock of Wen-
chang Formation; Type B oil comes from the deltaic swamp mudstone of Enping Formation in the background of oxidation sedimen-
tation, and the hydrocarbon generation parent material is dominated by Type [ll organic matter formed by terrestrial higher plants.

In conclusion, the research has clarified the sources of oil and gas in Kaiping sag, which is of theoretical guiding significance for fu-

ture oil and gas exploration.
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Fig.1 Tectonic division and stratigraphic characteristics of Kaiping sag,Pearl River Mouth Basin
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Fig.2 Distribution of source rock in Kaiping sag,Pearl River Mouth Basin
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Fig.3 Evaluation of organic matter abundance of source rock in Kaiping sag,Pearl River Mouth Basin
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Fig.4 Prediction and comparison of organic matter abundance of source rock in Kaiping sag,Pearl River Mouth Basin
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Fig.5 Classification of organic matter types of source rock in Kaiping sag,Pearl River Mouth Basin
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Fig.6 Relationship between R, and the burial depth of the source rock in Kaiping sag,Pearl River Mouth Basin
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Fig.7 Thermal maturity of source rocks in Kaiping sag,

Pearl River Mouth Basin
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Fig.8 Gas chromatography-mass spectrum of saturated hydrocarbon of source rock of Kaiping sag,Pearl River Mouth Basin
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Fig.9 Gas chromatography-mass spectrum of saturated hydrocarbon of crude oil in Kaiping sag, Pearl River Mouth Basin
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Fig.10 Discrimination of source rock and crude oil organic matter source in Kaiping sag,Pearl River Mouth Basin
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Fig.12 Discrimination of source rock and crude oil organic matter sedimentary environment in Kaiping sag, Pearl River Mouth Basin
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Fig.14 Discrimination of source rock and crude oil maturity in Kaiping sag, Pearl River Mouth Basin
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