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Source rock evaluation and hydrocarbon generation
and expulsion characteristics in Es;in Qikou Sag
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Abstract: The characteristics and thermal evolution history of source rocks in the study area are clarified based on the py-
rolysis analysis data of source rocks and PetroMod basin simulation technology. The hydrocarbon generation and expul-
sion modes are constructed by the hydrocarbon generation potential method to analyze the hydrocarbon generation and
expulsion history and intensity. As a result, the influence of thermal evolution and hydrocarbon generation and expulsion
of source rocks on oil and gas migration,accumulation, and distribution is revealed in the 3 Member of Eocene Shahejie
Formation (Es, ) in Qikou Sag. The results show that the source rocks in the study area are generally in mature to highly
mature evolution stages. The source rocks enter the hydrocarbon generation and expulsion threshold respectively when
the vitrinite reflectance is about 0.53% and 0.83%. The hydrocarbon expulsion rate is 250 mg/g and the hydrocarbon ex-
pulsion efficiency is 65%. Hydrocarbon generation began briefly at the end of the late Eocene and stopped due to tecton-
ic uplift in the early Oligocene. Hydrocarbon expulsion began in the middle Oligocene and reached the peak of hydrocar-
bon generation and expulsion at the end of the middle Oligocene. The consequent hydrocarbon generation and expulsion
stopped again due to the tectonic movement at the end of the late Oligocene, and the whole hydrocarbon generation and
expulsion process is basically consistent with the thermal evolution stage of source rocks. The hydrocarbon expulsion
center is distributed along the periphery of Qibei Subsag to Qikou main sag, and the hydrocarbon expulsion intensity is
up to 90x10° t/km? with strong hydrocarbon expulsion characteristics. The extensive hydrocarbon generation and expul-
sion distribution characteristics provide rich oil and gas sources and migration power for the adjacent uplift and slope of
Qikou Sag. Additionally, the hydrocarbon has the characteristics of near source reservoir formation and long-distance lat-

eral migration reservoir formation.
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Fig.1 Regional tectonic location in Qikou Sag
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Tablel Statistics of analysis and laboratory data in Es, in Qikou Sag
J R ws / ws / Orod @yl T,/ o o, wy/ 8 "Cloe R/
(mg-g") (mg-g") % 10°¢ C % % % (PDB) %
F120-1 3231.36 0.07 0.55 0.68 2 500 434 0.76
T 19x1 3 582.86 0.20 1.54 0.74 4200 436 0.50
#E 86-1 3614.00 0.15 1.39 0.75 5000 446 0.90
TR 24-22 4 068.80 0.68 2.11 1.15 444 1.13
W43 3109.90 0.49 4.80 1.58 2 000 438 65.49 6.17 4.66 -26.8 0.45
IR 75 3 478.00 1.59 31.72 5.89 3 890 446 71.70 7.27 3.14 -21.9 0.60
£I11-1 3598.90 0.72 7.04 1.94 441 -22.8 0.62
B 1 4792.40 0.51 1.17 1.50 449
B %6 4677.55 0.26 0.90 1.45 444
22 2794.81 0.20 7.67 1.80 1500 438 0.60
TETR 22 4795.40 0.70 4.34 1.45 1900 442 1.63
TEIR 8 4 148.04 0.94 3.88 1.50 445 1.18
5y 14 293524 0.54 4.16 1.45 438 0.64
5329 3016.04 0.33 20.24 5.16 352 436 0.67
B 6 2 666.05 0.18 2.89 1.21 437 0.59
B3 9-1 3053.61 0.44 1.73 1.15 440
#2033 3 660.62 0.30 0.90 0.71 1600 437 0.67
4 1 880.00 0.69 1.39 0.89 1200 437 43.38 4.59 14.40
# 56 3156.60 0.54 3.70 1.26 1100 442 58.48 5.70 6.48 -27.70
HETR 4 3264.00 1.32 15.37 3.40 437 0.82
W59 3 883.00 0.07 0.04 0.26 442 47.34 4.61 3.66 0.65
1 73-1 4072.00 0.05 0.01 0.21 440
ik 3 3037.00 0.62 4.92 1.70 439 0.41
129 2154.15 0.20 8.68 1.81 432
K16 3 440.00 1.24 0.25 2.11 5300 442 0.83
F£59 4 456.07 0.41 2.10 1.31 449 1.37
%=y 2 744.00 0.37 12.90 2.84 2 800 433 0.58
157100 2912.92 0.02 0.02 0.07 450
15106 2307.20 0.03 0.11 0.13 420
119 2733.89 0.04 0.06 1.15 55 432
1B 2 4 067.00 3.78 3.65 1.75 447 0.72
1B 3 3527.72 0.69 9.41 228 2900 439 59.61 5.86 5.34 -27.03
17w 7 3069.71 0.18 5.83 3.06 3000 437 0.35
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Fig.2 Thickness distribution of effective source rocks in Es; in Qikou Sag
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Fig.3 Organic matter abundance evaluation of source rocks in Es, in Qikou Sag
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Fig.5 Organic matter type evaluation of source rocks in Es, in Qikou Sag
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Fig.6 Thermal evolution of organic matters of source rocks in Es, in Qikou Sag
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=2 BEOMBEERMEERSER
Table2 Results of stratum denudation thickness
recovery in Qikou Sag

e b JZE S Pl S /m e Hb 2 S /m
HER 78 633.00 535 p) 563.48
TR 48 255.25 Bi7R3-1 594.87
HEE 18 239.78 1151 285.00
IR 851.68 W19 375.00
32 485.66 I 10x1 507.00

R0l 57 T T Vb = Bk YR A e s R - B B
B AR — FL TR (BE 4 35 Ma) FF IR 2 A 42, 1A
Pt $ T8 2 o 1k, 3 R R R kS TR
A & I R (RN 0.8% , 54 30 Ma) JF R
Hedz, = i R (R — B iR L0, BE 424 27

Ma)iA Bl AR HERE R, 2 i bl T MR T TR (R —
BeUURA], 15424 25 Ma) 7R 8 12 sh i #6715
HUEHE R,

4 TR

TR IR A HEIE B0 VA 2 R il BT R
SRR B E BT, Al T R AT [ A
BESR I T Z R0 070 HE AT, B AR 20
AR ZSLOE Wy BRI S50 1 TS LR AR
VBN L W P 1A X 88 T 3 A ST A A L
FRAE AL T B R 2 B A 20 T4 60 4F
FRLIK , Ly o167 B8 O B Al A7 A 1 AR kR T
FIR B 38 " Gl R IR O AR BT iz s



$305

533

LA M b = BURIRE AN S A HERR AR Al

21

®3 BROMBEARRERRR S &R0 gt iR E gt

Table3 Maximum paleogeothermal temperature and paleogeothermal gradient of different formations in Qikou Sag
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Fig.8 Evolution of geothermal flow values in Qikou Sag
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Fig.9 Thermal evolution history of source rocks in Es, in Qikou Sag
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Fig.10 Hydrocarbon generation and expulsion simulations of source rocks in Es, in Qikou Sag
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Fig.11 Hydrocarbon generation and expulsion modes of source rocks in Es, in Qikou Sag
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Fig.12 Hydrocarbon expulsion intensity with oil and gas distribution of source rocks in Es, in Qikou Sag

HEIR R 5535 65% o

HEJGE O VT I b U a7 11 3 TR 2k oA, HE
SRR B IR 90x10° t/km?®, HAT S HER R B A FRE R . T
12 2 AR HE R 43 A R AIE by ks 11190 400 0 o2 Ak
PRI AL T S i SR IEFIE 3 ), (A5
AR AT TR SRR , I AT A B 0 1) 3 R R A
i

N O

£ 3Lk

H SO, LSO, TR 75 M S RS b 1 M R R R R AR
SRS E 5 BT D1 0], RAR SR PL%, 2018, 29(10) -
1409-1 421.

XIAO Dunging, JIANG Wenya, PU Xiugang, et al. Natural gas

formation conditions and resource potential in mid—deep strata

[1]

of the Qikou Sag, Bohai Bay Basin[J].Natural Gas Geoscience,

[2]

[3]

[4]

2018,29(10): 1 409-1 421.

B WRACHE NG IRV, 45 L BT T R L WA X I b 2 5 4
S U AR AR 0], 3 MROR 22240 - Bk R
Ji2,2021,51(2):336-354.

LIAO Wenhao, CHEN Dongxia, ZENG Jianhui, et al. Configura-
tion types of fault-sand in Chengbei fault terrace zone of Qikou
sag and its control on hydrocarbon accumulation[J].Journal of Ji-
lin University : Earth Science Edition,2021,51(2):336-354.
JRISEZR MR AT S A , 5 i 2 A b, 1 1T i A 981 4
AR RS B S [0 KR T, 2021,41(5) 1 1-10.
ZHOU Lihong, CHEN Changwei, HAN Guomeng, et al.Enrich-
ment conditions and exploration potential of shale gas in conti-
nental lake basins of Qikou Sag, Bohai Bay Basin[J].Natural Gas
Industry,2021,41(5) :1-10.

RREIE AN, 1 S0 L A B TR AR DX B 5 B4R
SLER[I]. A3 iR, 2016,37(S2) 1 129,

ZHAO Xianzheng,ZHOU Lihong, XIAO Dunqing, et al. Hydro-



$305

533 SRR MG =

= BURIRE AN S A HERR AR

.25.

[5]

(o]

[7]

[8]

[9]

[10]

[11]

[12]

carbon accumulation and exploration practice of slope area in
Qikou Sag[J].Acta Petrolei Sinica,2016,37(S2):1-9.

st BB IE , TSI, S5 IRV A 1) [T R S e AR
i 25 A A TR H I R RURFAE [T]. R AR b Bk B2, 2019,
30(10): 1 465-1 476.

ZHANG Hong,ZHAO Xianzheng, WANG Jufeng, et al.Charac-
teristics of unconformity and its effect on hydrocarbon accumu-
lations in Guantao Formation in the southern high slope of Qik-
ou Sag, Bohai Bay Basin[J]. Natural Gas Geoscience, 2019, 30
(10):1465-1 476.

B e, EMERT , FERR7 , 45 . 70 0 ol v 11T B 42 i P T
LA AR DX SR (], 5 R AR (LSS, 2009,30(4) :398-
404,411.

XIA Qinglong, PANG Xiongqi, JIANG Fujie, et al. Control of
source rock on hydrocarbon accumulation and prediction of fa-
vorable plays in the Bozhong Depression of the Bohai Sea wa-
ters[J].0il & Gas Geology,2009,30(4):398-404,411.
FRULIR , Ak, ST, 55 KL T A B ILHOR M R o P 1L
s B R OE R —— AR R G S Rk S 4 490 0. ik
ST R IR, 2018,25(5) :39-49.

ZHENG Jianchao, LI Bin, WU Haiyan, et al.Study on the ther-
mal history of the source rock and its relationship with hydrocar-
bon accumulation based on the basin modeling technology: A
case of the Yuertusi Formation of Tarim Basin[J]. Petroleum Ge-

ology and Recovery Efficiency,2018,25(5):39-49.

TRIEZE it BRADE & RS O A — B AM AR
TRE UL IR S i 5 DG AR D], 9l o 5 R

2017,24(1):43-49,91.

XU Jinjun, JIN Qiang, CHENG Fugqi, et al. Advances and crucial
issues on secondary hydrocarbon generation of the Carbonifer-
ous—Permian coal-measure source rocks in Bohai Bay Basin[J].
Petroleum Geology and Recovery Efficiency,2017,24(1) :43-
49,91.

ZHU Chuanzhen, GANG Wenzhe, ZHAO Xianzheng, et al. Re-
construction of oil charging history in the multi-source petro-
leum system of the Beidagang buried-hill structural belt in the
Qikou Sag, Bohai Bay Basin, China: Based on the integrated
analysis of oil-source rock correlations, fluid inclusions and geo-
logic data[J]. Journal of Petroleum Science and Engineering,
2022,208(PB):1-16.

PN BRLELEL, RPN, A5 B M 3T R S T R b 2 A
B3 ()] Bh#HOR 5 1A%, 2020,20(12) :4 671-4 679.
SUN Xiao, WEI Zhenzhen, WANG Bingxian, et al. Geochemis-
try and source analysis of oil from Paleogene in Qikou Sag|J].
Science Technology and Engineering, 2020, 20 (12) : 4 671-
4679.

TR, PN A L M AR U — BRI U PR 5 DR
AHURBFSET]. SF TR, 2015,26(4) : 70-73,80.

YU Chao, SUN Chaonan. Studies on hydrocarbon source rocks
environment and sedimentary organic facies for Paleogene Shal
member, Qikou sag[J].Mud Logging Engineering, 2015,26(4) :
70-73,80.
AR ST

Y B HE R IR R AR AR AR, S A

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

T.,2015,41(11):69-70.

ZOU Leiluo. Main hydrocarbon generation characteristics of
coal measure source rocks in Huanghua Depression[J]. Inner
Mongolia Petrochemical Industry,2015,41(11):69-70.
ZESCUE, ML JZ 3t J2 A S8 T O SR R 0 A1 5 o] A
R — LA E MR o 3 R D ). o Al 4 L 2015, 20
(2):51-58.

JIANG Wenya, LIU Sa. Distribution and controlling factors of
high—quality hydrocarbon source rock in sequential stratigraphic
framework-Taking Paleogene system in Qikou Depression for
instance[J].China Petroleum Exploration,2015,20(2):51-58.
EARTE W XOE TR, A5 B0 MR Y B A U S 0T
W B AR BT 5 e 3 A 0], KA R BR B4, 2014, 25 (12)

1 896-1 902.

WANG Zhensheng, HUA Shuangjun, YU Xuemin, et al. Grading
evaluation and high quality source rock distribution in Qikou
Sag[J].Natural Gas Geoscience,2014,25(12):1 896-1 902.

JASE S, T, 2230, 45 B0 MR S Hs 7 0y 3 R S U
AR A 0 11 B SRR . R ARSI BR AL, 2013, 24
(6):1118-1 124.

ZHOU Lihong, YU Xuemin, JJANG Wenya, et al. Overpressure
retardation of the thermal evolution of Paleogene source rocks
and its significance for petroleum geology in Qikou Sag[J].Natu-
ral Gas Geoscience,2013,24(6):1 118-1 124.

XV, E R0 50 LG5 RIRA A TR B B H s R =
LI F M 70— R B [ CL/vh [ M 2 75 4F
YEZ 51 2% 5 — i 2 T AR L BUR 2390 SCEE i [l B2 25 7
AR TAEZR 2 v 3 B 2 2 T A B 7, 2013 2.
LIU Haitao, WANG Jufeng, NIU Jiayu, et al. Hydrocarbon gener-
ation threshold depth of source rocks and its significance in res-
ervoir control-a case study of the lower member of Shahejie for-
mation in Qikou sag[C]//Youth Working Committee of Chinese
Geological Society. Proceedings of the first national youth geo-
logical conference. Youth Working Committee of Chinese Geo-
logical Society: Editorial Department of Acta Geologica Sinica,
2013:2.

TR TR, 2250, 55 BB B 1 TR o O R AR IR A
FEAJRRR AL RARTHERFE:,2011,22(6) : 1 001-1 008.
YU Xuemin, HE Yongmei, JIANG Wenya, et al. Hydrocarbon
generation of Paleogene source rocks in Qikou Sag[J]. Natural
Gas Geoscience,2011,22(6):1 001-1 008.

PEMERS , AR, BB HE , 45 IR S 2R R U] R
G55 A R B DX TN IT A ], 47 T2 4, 2015, 36(S2) 1 1-18.
PANG Xiongqi, ZHU Weilin, LU Xiuxiang, et al.A study on hy-
drocarbon thresholds controlling reservoir accumulation and pre-
dictive evaluation of favorable accumulation areas in eastern Bo-
hai Bay Basin[J].Acta Petrolei Sinica,2015,36(S2):1-18.
KRN . A A SR R A R B A (], o
MU, 2000, 14(2) :93-99.

ZHANG Gongcheng. Tectonic framework and prolific hydrocar-
bon depressions in Bohai Bay[J]. China Offshore Oil and Gas:
Geology, 2000, 14(2):93-99.

A B O MR TR R D = BOb R 2 7 R S i )2 T B 5



-26- WmoR M R

5

Xk & 202345 A

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[DALxt: Hh E BT (A AT) , 2012,

MU Zhiquan. The study on sequence stratigraphy and reservoir
prediction of the third member of Shahejie Formation of the Pa-
leogene in Qikou Depression[D]. Beijing: China University of
Geosciences(Beijing) ,2012.

FRER . 5 100 MBI A 2 A 2 AR AE D] A - i [ A it oK 2 (F
#),2012.

ZHANG Yue.Research on characteristics of reservoir in Shahe-
jie Formation of Qikou Depression[D].Dongying: China Univer-
sity of Petroleum(East China),2012.

S AR O )2 R R S A R it A A A
WHFE[D]. KPR AR AL AT il R, 2012,

SHI Jijian. Control function of caprock and its post-destruction
on oil and gas distribution in Qikou Sag[D]. Daqing: Northeast
Petroleum University,2012.

ACE B E X A5 XTI IEE PR A LA TR R TR A
] KRR THE ST 4,2021,44(1) 1 13-21.

SHI Jipeng, ZHAO Changyi, LIU Haitao, et al. Discussion on
several problems about source-rock evaluation[J]. Natural Gas
Exploration and Development,2021,44(1):13-21.

TRARAE R, XDEHE , 55 SRR 2 b s b X E kA=
PR e U A 0 0 VAT (9], A0 9l S 56 3, 2021, 43
(5):826-834.

NI Chunhua, ZHU Jianhui, LIU Guangxiang, et al. Re—evalua-
tion of hydrocarbon generation potential of the the Upper Paleo-
zoic coal-measure source rocks in the Hangjinqi area of Ordos
Basin[J]. Petroleum Geology & Experiment, 2021,43(5) : 826—
834.

ESR, BN IR A REARE A 2 A4 B A U R E
ST SR A U], E R R, 2019,26(6) :35-40.

WANG Haochen, MAO Xiaoping, GENG Tao, et al. Character-
ization and distribution prediction of source—rocks in the Niubao
Formation of continental Lunpola Basin[J]. Special Oil & Gas
Reservoirs,2019,26(6) :35-40.

TISSOT B P, WELTE D H.Petroleum formation and occurrence
[M].New York: Springer—Verlag, 1984 :699.

B A, TR OIS AR LS T AL A LB
JERT AT ol H AL, 1984:121-136.

HUANG Difan, LI Jinchao, ZHANG Dajiang, et al. Evolution
and hydrocarbon generation mechanisms of terrestrial sour rocks
[M].Beijng: Petroleum Industry Press, 1984:121-136.

TISSOT B P, PELET R, UNGERER P.Thermal history of sedi-
mentary basins, maturation indices and kinetics of oil and gas
generation[J].AAPG Bulletin, 1987,71(12) : 1 445-1 466.

TR SRR 2 AP A X 7 BOA ORI M AEHEE Y
[J]. A I S )5, 2017,39(1) : 15-23.

GUO Kai.Active source rocks of Chang7 member and hydrocar-
bon generation and expulsion characteristics in Longdong area,
Ordos Basin[J].Petroleum Geology & Experiment,2017,39(1):
15-23.

PN, AAE 26, o, 45 R I 2 HE R S I BOR BUR
S RJETT I )] A7 923 BT, 2021, 43(5) : 862-870.

HE Chuan, ZHENG Lunju, WANG Qiang, et al. Experimental

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

development and application of source rock thermal simulation
for hydrocarbon generation and explusion[J]. Petroleum Geology
& Experiment,2021,43(5) :862-870.

T4 A1 850 A M B2 2K 5 T B AT £ L5 3k 0 R U i 52
[D]. 742 : PHIL R, 2015.

TIAN Tao. Study on thermal evolution history and hydrocarbon
accumulation periods of Sartai Depression in the Yabrai Basin
[D].Xi an:Northwest University,2015.

2RI M 2 B UK A AR 48 B TR R R TR R i B A
A S AT, B SR %, 2021,39(1) : 112-117.

LI Feilong, YANG Sheng. Characteristics and thermal evolution
history simulation of Cambrian source rocks in northern depres-
sion of Tarim Basin[J]. Xinjiang Geology,2021,39(1):112-117.
BAKER C E,PAWLEWICZ M J.The correlation of vitrinite re-
flectance with maximum temperature in humic organic matter|J].
Lecture Notes in Earth Sciences, 1986,5(1):79-93.

SRR . 2R A B LR Bl AU B 3 BT (D). PG 2% - PG E R,
2017.

ZHANG Xiaoqiang. Simulation and analysis of hydrodynamic
field in Kuqa depression[D].Xi’ an: Northwest University,2017.
BT, B 55 3C . ARt oe Bl s e S AR ). A A
42,1985,1(2):65-73.

YANG Shuzhen, LU Xiuwen.Study on thermal conductive struc-
ture of the upper part of the crust in North China[J]. Acta Petro-
logica Sinica, 1985,1(2) :65-73.

BEVERE  UAYL, EYTHE, 55 SRR 28R 7 B SR L
TR JE DU SHLER AL ZE R AR I R i, 2021, 28(2) : 49-56.
HUO Pingping, FAN Bojiang, WANG Yanyan, et al. Geochemi-
cal characteristics of shale gas with moderate thermal evolution
in Chang7 member, central Ordos Basin[J]. Special Oil & Gas
Reservoirs,2021,28(2) :49-56.

FEL, L AB R, ThRE 45 T R Melut £ b 34 s U R
T PERPAIE B = 2 ). v A B4R 2020,25(6) : 79~
86.

XUE Luo, SHI Zhongsheng, MA Lun, et al. Thermal evolution
characteristics of source rocks and their petroleum geological
significance in the Northern depression of Melut Basin, South
Sudan[J].China Petroleum Exploration,2020,25(6) : 79-86.
TRELFE K HR, R K SF LRI MR R B IR A A AR AL L
BT, BRI, 2020,27(2) : 143-148.

LI Honglei, ZHANG Yunxian, ZHOU Yongshui, et al. Hydrocar-
bon evolution mechanism of high quality source rock in Dongpu
Sag[J].Fault-Block Oil and Gas Field,2020,27(2) : 143-148.
TKICIE W4, 22008, 45 RSN R 2 I I 7 BUL iR
TEAIR IS 8 R0 R B i 32 S A T —— S A R R A AL
BRI AT IS I %, 2006, 33(3) :289-293.

ZHANG Wenzheng, YANG Hua, LI Jianfeng, et al. Leading ef-
fect of high—class source rock of Chang7 in Ordos Basin on en-
richment of low permeability oil-gas accumulation—Hydrocar-
bon generation and expulsion mechanism[J]. Petroleum Explora-
tion and Development,2006,33(3) :289-293.

FWELL, A1) A7, AR I A R R K Y 0 i R A
PUREFE[I]. A R 5 &, 1995,22(1) : 16-19, 84.



H30% EH3 M CIMWLAE B MR YD = BORRA VAN M A HER R -27-
WANG Xiaohong, SHI Guangren, LI Jinchao. Compositional [45] ZRUKAR AR IR, FEACZE A5 ZRIBEIMIBA S ) b DX Dt vl b Bk £ 2

[41]

[42]

[43]

[44]

modeling of hydrocarbon generation and expulsion in petrolifer-
ous basin[J]. Petroleum Exploration and Development, 1995, 22
(1):16-19,84.
A O, U, A Al SR I R i AR Rk
IR AT SR BT, 1998,20(1) :98-102
XIAO Lihua, MENG Yuanlin, GAO Daling, et al. A new calcula-
tion method for hydrocarbon generation and discharge amount
in geochemical logging[J]. Petroleum Geology and Experiment,
1998,20(1):98-102
ST, PEAME AT, IR e R R T BRAE AR HE R i
RE ] PR AR S22 4 HIABHEERR, 2012, 34(5) :65-70.
FAN Bojiang, PANG Xiongqi, SHI Liang. Application of hydro-
carbon expulsion threshold in studying the hydrocarbon genera-
tion and expulsion[J].Journal of Southwest Petroleum Universi-
ty:Science & Technology Edition,2012,34(5) :65-70.
B, PERE AT, T, 45 Fﬁﬁﬁﬁlﬂmﬁlﬂﬁmtﬁ?ﬂﬁ?ﬁﬁi
HESRRFAE B 0% il BT U T[T R R R i EAR L
2017,48(2):427-439
HU Tao, PANG Xiongqi, YU Sa, et al. Hydrocarbon generation
and expulsion characteristics of P,f'source rocks and tight oil ac-
cumulation potential of Fengcheng area on northwest margin of
Junggar Basin, Northwest China[J].Journal of Central South Uni-
Versity-Science and Technology,2017,48(2) :427-439.
BRI AR TS BRVL I R S 2 AR IR A AL
%%&ihmﬁLk&EMmﬁ%%tzm&wwhm4z
ZHANG He, LI Yajun, XU Kangning, et al. Thermocompression
simulation experiment and hydrocarbon generating condition of
Enping-Formation source rock in Pearl River Mouth Basin[J].
Petroleum Geology & Oilfield Development in Daqing,2018,37
(5):36-42

[46]

[47]

(48]

FAE RS L[] Bl U, 2019,26(4) : 426-428,479.
LI Jidong, XU Tianwu, TANG Youjun, et al. Geochemical char-
acteristics and source correlation of crude oil in Machang area,
Dongpu Depression[J]. Fault-Block Oil and Gas Field, 2019, 26
(4):426-428,479.
NS TR 2 W A T L B A 1S 2 7 B T
FRFIE R AR AL S D] P4 LR, 2016.
CAO Zhanpeng. Oil shale characteristics and thermal evolution
history of Yanchang Formation Chang7 member from Binxian
to Tongchuan in Weibei Uplifting of Ordos basin[D]. Xi’ an:
Northwest University,2016.
BAEC, R, B A, R IR R IRA B R I ARSI R
DA 5 T %, 2020,39(6) : 1-12.
WEI Hengfei, LI Qiuyuan, BI Jianjun, et al. Discussion on the
petroleum system of hydrocarbon source-rock series[J]. Petro-
leum Geology & Oilfield Development in Daqing,2020,39(6) :
1-12.
SRR ORALZS , E A, 55 WGH IR IR A e v R B G s
SRR PR, 2019,24(5) :661-669.
GUO Qiulin, MI Jingkui, WANG lJian, et al. An improved hydro-
carbon generation model of source rocks and key parameter tem-
plates[J].China Petroleum Exploration,2019,24(5) :661-669.
T ARk ZR U I, 25 L BRVT 17T 28 b 2k — ) B S sk 42 i
I 4% PR SRR AE L)), A7 0 27441, 2015, 36(S2) : 145-155.
DAI Yiding, YU Qiuhua, LI Hongbo, et al. Threshold conditions
and reservoir—controlling characteristics of source kitchen in Zhu
I depression, Pearl River Mouth basin[J]. Acta Petrolei Sinica,

2015,36(S2):145-155.

YREE SR ELER



