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Potentials and favorable directions for new fields,new types of oil-gas exploration

in Jizhong depression, Bohai Bay Basin

Li Zhijun Xiao Yang Tian Jianzhang Li Xiaoyan Wang Yuanjie Wang Haiyan Jiao Yaxian
Tang Xiaoqi Jia Yingchao Ren Chunling Yan Mengying Wang Chengyun Ren Yi

(Research Institute of Exploration and Development . PetroChina Huabei Oil field Company » Hebei Renqiu 062552, China)

Abstract: Jizhong depression is rich in oil-gas resources. After more than 40 years of exploration and development, it has been the
main oil-gas production base and a crucial area for increasing reserves and production in Huabei oilfield. In recent years, multiple im-
portant breakthroughs have been made in new fields and new types of hydrocarbon exploration, showing good exploration prospects.
However, it still faces problems such as unclear understanding of hydrocarbon accumulation conditions, as well as undetermined re-
placement areas and plays. Based on systematically analyzing the hydrocarbon accumulation conditions and their controlling factors in
Jizhong depression, the paper summarizes the oil-gas enrichment regularities, recognizes the hydrocarbon accumulation characteris-
tics and exploration potentials of the depression, and further points out the prospects and directions for new fields and new types of
future exploration in the depression. Comprehensive assessment indicates that Jizhong depression has developed the Paleogene and
Carboniferous-Permian source beds, forming two main reservoirs including marine carbonate rocks and Paleogene clastic rocks. Mo-
reover, it has four types of hydrocarbon plays, i. e. , new-generation and paleo-reservoir, self-generation and self-reservoir, lower
generation and upper reservoir, paleo-generation and paleo-reservoir, constituting four types of composite hydrocarbon accumulation
belts dominated by paleo-buried hills, i. e. , central uplift, steep slope, slope, and trough, for which the proved rates of oil-gas re-
sources are 45.7% and 11. 0% respectively, and where the remaining hydrocarbon resources are abundant. The holistic research

suggests that the five major fields of deep buried-hills and their inners, deep Paleogene layers, shale oil, deep coalbed methane, and
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new sags generally have good accumulation conditions, great resource potentials, and broad exploration prospects. Thirteen favora-
ble targets, as favorable plays for natural gas exploration in Jizhong depression, have been implemented in the buried-hills and in-
ners. such as Hexiwu buried-hill of Langgu sag, Wuqing sag. and Wen’an slope in northern Jizhong depression. with the predicted
natural gas resources of 1453 X 10°m’. Twelve favorable structures, as the main plays for the exploration of deep Paleogene layers in
Jizhong depression, are developed in the Liuchu-Huangfucun area of Raoyang sag, Wuqing anticline belt of Wuqing sag, Yuke-Shen-
nan anticline belt of Shenxian sag, inner belt of Wen’an slope, Langgu sag, and steep slope of Jinxian sag, with the predicted oil re-
sources of 2. 4 X 10*t. The predicted trap resources of 2. 3 X 10*t in two favorable tectonic belts in Baoding sag and the remaining nat-
ural gas resources of 836X 10°m’ in Wuqing sag demonstrate that they are realistic areas achieving exploration breakthroughs in new
wellblocks of sags. The available shale oil resources in the lower submember of Member 3 of Shahejie Formation in Shulu sag and the
lower submember of Member 1 of Shahejie Formation in Raoyang sag are estimated to be 9. 1 X 10°t, and the total resources of the
favorable exploration area for deep coalbed methane in the outer blet of Wen”’an slope amount to 1. 53X 10"?m?’ , indicating the favora-
ble exploration targets for strategic replacement in unconventional fields in Jizhong depression.

Key words: Jizhong depression; accumulation condition; deep buried-hill and inner; shale oil; coalbed methane; new sag; exploration direction
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Fig.1 Oil-gas exploration achievements and favorable area distribution in Jizhong depression
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Table 1 Organic abundance of Carboniferous-Permain coal measure source rocks in Jizhong depression
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Fig. 11 Microscopic characteristics of reservoir space in deep clastic rocks in Jizhong depression
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Fig.12 Hydrocarbon accumulation mode of Paleogene deep reservoir in Jizhong depression
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Fig.13 Hydrocarbon accumulation mode of shale oil from lower submember of Member 3 of Shahejie Formation in Shulu sag
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Fig. 14 Reservoir space types of marl-conglomerate from lower submember of Member 3 of Shahejie Formation in Shulu sag
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Fig. 15 Reservoir space types of shale and dolomite from lower submember of Member 1 of Shahejie Formation in Raoyang sag
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Fig.16 Hydrocarbon accumulation mode of lower submember of Member 1 of Shahejie Formation from slope

belt to trough belt in Raoyang sag
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Fig.19 Reservoir space types of Carboniferous-Permian coal rocks
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Fig.20 Hydrocarbon accumulation mode of Carboniferous-Permian coal-type gas in Wen’ an slope of Baxian sag
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Fig.21 Lithofacies paleogeography of lower submember of Member 1 of Shahejie Formation in Jizhong depression

TR AR . vb— BT M BRI A LT A 1
TR AR T TR E T P AL VD — BRI B A
A BE DA s ARl T Rl RLAE B9 2 800 me $2 71 2]
2100 m, M A RO I8 A AR R T 1500 km?
P e KA SR 2 D 150 X 10% ¢/ ke i 389 A7 91l 58 98
O 2X 107, X PR E MR Y 3 #8424 T A R BT R
FAF

(3) #4355 PR B B 22 1ol (A e L BT 420 i 5 L Ay
M A R AR R OB S T e AR R MR
A S AR B 4 S A SRy IS ) R A 0 R A2
REHE 10— B LB 0 79 36 AR 60, I £ A e E 1 B

TGERT RIS A R BOE . RE 24
T 0 S I E T2 o T AU 3 T ZE W2 45 R A b i e
TR T 200 S HK G 1R 55— R 3 v J2 R TR T B 4y
WL RB AW R W R AR O AR LS T A
(- 24D,

L TP ) B E R AL DR I e E N 4 2 e
WRAAET AIMERSX., RE4HZBEET TR
T] 000 5 YR DR LA A 0 K TE BRI A A D A
fift )2 A LD 5y 3 TR — B 80~ 100 m, 0 b
R 30% ~40% ., G2 A A KA EZ ik A )8
KA FLBR I DL R A R (8] FLARURL (8] £L ok 3 L



%13

TS - RV S M T v M I i IR R S TRl B R 1 B R i 93

TOC
TR/ %
0 6

EHUE | S.+S)/
AT o
0 0.4

I,,/(mg/g)

(HC/TOC) /| (A/TOC )/ [(S,/TOC)/

T,/ C % % %

LA

(mg/g)
0 30

0

700 | 415 455 |0 20|0 30(0 30

L2050

mEEE S

[

F2100 B

I

WA

2150 =

PER A A

EREERFREAEE | S

TTTTTIfTT

ML

I

B A A

BF 2200 I

T
[

I
T

AT

T I ww'" L

]

—e @ =oEE
o [ ——— I
= N = I |

BROEDE RBEOERKRE RKBOETETE FKRKARE KaRE Ra46RE
B 22 GBIXHM—EBTIERREESSZEEEN

Fig.22 Comprehensive evaluation of source rocks from lower submember of Member 1 of Shahejie Formation in Well GB1X

B 23 XI5 #HP—BTEREREMUTEFLEN
Fig.23 Evolution pattern of lower submember of Member 1
of Shahejie Formation in Well X15 by hydrocarbon

generation simulation experiment

FLEN 15% ~20% ; 75 1 POk 5 RBR — R [ER i
7 8] LA S A2 i oh =B R SEAE 855 5 4t 2 B FL B I 4
LB R 21. 6% ~31. 4% , F{EH K 26. 8%, B E XK N

42.6~9690. 8 mD, H{H H 763.5 mD, & i T & L &
B . 5 L EAREN —BRe s mniad
BT A R - A (B 25)

P M 1Y) 22 2% W7 J2 15 R 38 A R RASE 4 A1 A8 o2
fift )2 200 T -0 DR BC Al S A R L W BO N B
Ja VR 1) 3 R I U U P A R B B — B AR A A TR
WU, 7R PUAR A0 B 3 S b TR P T B0 A
W ELAS TR A b A A 1) S R A R S AR U A A A
ARAG 3 400 5 55 2 1 B AR . FE AR E MR AR
T DX, R Vb — B R B SR R AR R IR
PR SEE o W72 ) s B 3 AR B AL s A 9 PH IV s B AR
Yo . h TFWIEARERE b — BT W BUS BE U5 A A
14328 5 R 1 e B ) 32 B 2 BH BT B o P SR AR L AR
J& 7E G WA 38 e A T DT P R A e BH T 5 A
T T ] B e B B AR E AL IR AR A
AR PEAR UGS B (Bl 24) . P VTR T 20 4 16 e 24
2 1] R 1] 3 )2 22 A DR TR B bR 3 Y 2R 1 A
FAF . T DR E M1 RA Bk ST B S A T B R Y
BQIX H4 —Ht I C R EA W — Bk & ™ Tkl
Lo PR T R BT 00 s 3T A I ) RIS I 2 T R
TERE T 35 U1 F Bl 8 07 A0 . - 1 ) 36 R 3 ) Sk D £
PR 2 RN/ E /N U S 1l = T R 1 N i
PR 2.3 X 10%,



ki 2024 4 45 %

e

94 £ i

24 REMMBAFEEET BRI ELE D

Fig. 24 Hydrocarbon accumulation mode of Qingyuan structural belt in Baoding sag

() QIR B AT B0 R AL SR AL 25 41— B, G77-10X JF 1691, 49 o #5 PR F 5 (b IR T8 K 5 0 e ] 4L,
AL A B GT7X I 1904, 71 mu IR H 5 (o) IR T8 IS AT D 4 B AL 45 41— B . G77-50X JF 1765. 03 m.
HIRE .

25 REMBESAMMIEESHHER

Fig.25 Microscopic reservoir space types of Dongying Formation in Baoding sag

452 KAURK JZ VRAE T W 2= A0 JE 78 S 4 5 R = ) A T P

T B A2 T 5 4 e AL 0 9 0060 [ IR B R AR U U e A i K SR P DR R PR A AR A
T AN 2600 km? 28 R PCHUE L 3000m p9«J&E APRIEAE D R MERHHE A 14 1R &
B MR Hvb = Be v U B LR A 2 WA P A5 Wy B AR A 2 R B UL B R R R S R i AR



%13

TS - RV S M T v M I i IR R S TRl B R 1 B R i 95

FE T 0B TR )2 SR 9T & BT S A L ROE
MEARFD =B NBEMARE  —BR3ERNE
s SRR I Y U AR PR PEAN 4 R R Al R
3K 8500 X 10*t, RIKR K KPR E 15 836 X 10°m’ . Jl1 K,
WHEFYE. RFMETERY BB R R
YR R = AN DL IR 2 R B LU 2 s 1A, &
BRIEE R G 2EW 5 K RS R R E 2 A
R BY T 1] #3647 IR S R B A R B R )
2022 4F, IE B RHEIR T SITIX XU 3 9F, TR 2T
PUEL 4 837.9 ~ 4 854. 6 m J Brial vl » 3R 45 7= vl i
68. 3 t/d {7 ol i » B 1 3B R Y H 58 i,
SR B 38 S — A 1M T X R A R X

5 45

(D BT HYBABZENERMARKRZR &
DU IR )2 T B T LA AH ik R £k 5 0 R B i 2 2
BREEM, R At g 8 E B T4 Big dAE
wrfig 4 RO G MR B BEE T R 419 A i b
S

(2) BRI EA 2™ 2 M ™ MR ()7 5 1
K JRy S KB T LA VR L Sk S AR ) e g R RS TR G R
R TR T 4 Fh A SO AR . SR I BE Y T
R A T R AR B A L AL A A A
E s A M BT IR B B SRR 45, 7% » K AR 0 U5 R B AL
H 1% 5 Fgg 22 A K3 R A 8 401 45K, e i vl A< BT U L
BEE.

(3) ILAENE , 8 32 i AR Lt 3y 5 WF 5T L B8 b R A
TR BT DX 28 B B AR ) B FE BBV 1L T A
/O T T KT R R R K BT KIS T
R HE R AW, S Tl AR 0 R ik s
T RIS A BT I DRV

(4) B ARBETE A ZE A PEM A R 3L 38 B 72 TR W
U B P B i30T R RS2 L T T TR U2 L U 5
R0 3 AR B A% R A SRR ) K R T
S s R 19 B 9T T 5 98 L 3 [ s
SCE R AR 1L S L P HE R S T 13 AN R H AR B
TR P VR I S 1453 X 10 m® L J& KRB IR A
) XY o B 380 B A 58 BH VT B4 48— 2R AT L i3 U
b I B AR R M RE R R B AN SR R
PR B [ TV R B TR B e R 12 A R
WL ST 700 km? L B BB VS R O 2. 4 X 10° ¢,
RV )Z M R - I AR ) E XA . R M
I 1 T 5 s 0 3 Sk T S50 3 140 0 D A 9
203X 10"t B MR 9 ) 4 R 4R A IR R R 836 X
10% 4 2 U1 97 X 080 6 26 8 1 005 o 1K ok B 1 s

U = BUR B BRI M U — BT I B A i Y R B
BEIRAE R 9. 1X 107, SRR HERIEZ A H
PR X A AR 3000 ke B EF IR N 1.53 X 107 m’ L 2
A AL U 1 1A R B PR H AR X

Z % X #

1] BREEE. P, A vl B A 564 il o Ry AE B EL TS B K
Fy 75 5[], Al LB T, 1983,5(4) :241-249.

CHEN Guoda, FEI Baosheng. Typical features and geotectonic
background of the formation of the Renqiu buried-hill oilfield
[J]. Petroleum Geology &. Experiment,1983,5(4) :241-249,

[2] Hhgpf. A iz, tes A . S B R W I 2 Rl AR E X
[MI. Jbmt B2 Rt 2002,

DU Jinhu, ZOU Weihong, FEI Baosheng, et al. Complex hydro-
carbon accumulation in buried hill of Jizhong depression[ M.
Beijing: China Science Publishing,2002.

[3] 2=tk b A ol 5T 2 9 e 5 82 (D], Jbat - A il Dol e
At ,2002.

LI Desheng. Theory and practice of petroleum geology in China
[M]. Beijing ; Petroleum Industry Press,2002.

[4] BRAEE.pEA, AR, % HEEEE 2K B KRR W

B T7 LT A7 2 4. 2001.2206) : 1-4.
LIANG Shengzheng, YANG Guoqgi, TTIAN Jianzhang, et al. The
exploration orientation of large and medium sized natural gas
pools in Bohai Wan polymerized basin[]J]. Acta Petrolei Sinica.,
2001,22(6) :1-4.

(5] M4 %, & g, /2 25, A iR a i M1 Ba Il <00 A 0 < EL AR
FRAELT T, v [ A7 i B 44 2004, 9(1D) 1 15-22.

DU Jinhu, YT Shiwei, LU Xuejun, et al. Oil and gas distribution
of oil-enriched depression characterized with “reciprocity” []].
China Petroleum Exploration,2004,9(1) :15-22.

Lo] A4 p%, 5 g, EAL ALt il F Ke i v s 38 7% 92 % 5 R LT .
e [ A R 52003 ,8(1) 1 1-10.

DU Jinhu, YT Shiwei, WANG Quan. In-depth study and explora-
tion practice of subtle oil reservoirs of Huabei oilfield[ J]. China
Petroleum Exploration,2003,8(1) :1-10.

[71 ABEIE, 4 XU ki A 07 B v A 2 ik I 5 B PR S ik —— DL 3

A K 3% A S I LML bt B2 Rk L 2009,
ZHAO Xianzheng,JIN Fengming. Theory and exploration prac-
tice of hydrocarbon accumulation in troughs within continental
faulted depression:a case study on Jizhong depression and Erlian
Basin[ M]. Beijing: Science Press,2009.

[8] MUYTIE, 4 KNG, F AL, S5, Bl A BT B 7 3t v A4 2 il 2098 T G R

FH—— LA 1t 25 235 3 S b 38 B 0 3 2t Sy I LT . A b 2 4
2011,32(1) :18-24.
ZHAO Xianzheng,JIN Fengming, WANG Quan,et al. Theory of
hydrocarbon accumulation in troughs within continental faulted
basins and its application:a case study in Jizhong depression and
Erlian Basin[ ]J]. Acta Petrolei Sinica,2011,32(1):18-24.

[9] & WEIE, 4 RN, A, &5, B B 25 s ol s — ok B 4 TR
CMI. JE5C Al T0ll i Rk . 2016.

ZHAO Xianzheng,JIN Fengming, WANG Quan, et al. Secondary



96

11 i

e

ki 2024 4 45 %

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

exploration engineering in oil rich sags of faulted basins[ M]. Bei-
jing:Petroleum Industry Press,2016.

G s F AL T v I I R R B R LT ). A
R 5 JF % ,2004,31(3) :82-85.

YT Shiwei, WANG Quan. New concept of exploration strategy
for the oil-rich Jizhong depression[ J]. Petroleum Exploration and
Development,2004,31(3) :82-85.

SR LAY, AT A EEA L SF . S 48 B T L P AR SR R R R LD 2]
TR A 5 AR T ) [0, v B b R . 2019, 24(3) :297-312.
ZHANG Yiming, TIAN Jianzhang, YANG Dexiang, et al. Accu-
mulation conditions and exploration direction of Cambrian Fujun-
shan Formation inside buried hills in Jizhong depression[J]. Chi-
na Petroleum Exploration,2019,24(3) :297-312.
MR K RER . PE ARG G D MK
CEMHIMILL 2 Bt bt s Al oll i, 2022,

North China Oil and Gas Region Compilation Committee. China
petroleum geology of China(Volume 7) : North China oil and gas
region (Part D[ M. 2nd ed. Beijing: Petroleum Industry Press,
2022,

WA ENIE , EAL S5, Feh M g i B R AR S n R [T . B i
13 M 5, 2021,42(3) :319-327.

SHEN Hua,FAN Bingda, WANG Quan, et al. Petroleum explo-
ration history and enlightenment in Jizhong depression[]]. Xin-
jiang Petroleum Geology,2021,42(3):319-327.

e A TEER L. v [ R I A ) R S 2 = I T A AT
ot T8 L B R B R LT . 9 A A BT 2005, 10(3) : 43+
50.

FEI Baosheng, WANG Jianhong. Cases of discovery and explora-
tion of marine fields in China (Part 3): Renqiu buried-hill oil-
field, Bohaiwan Basin [ ] ]. Marine Origin Petroleum Geology.
2005,10(3) :43-50.

X BEIE S 4 RS, A, S5 W VS A AR AR R W R R
14 B R R SCLT . A 2 4, 2011, 32(6) :915-927.

ZHAO Xianzheng,JIN Fengming, WANG Quan, et al. Niudong 1
ultra-deep and ultra-high temperature subtle buried hill field in
Bohai Bay Basin:discovery and significance[ J]. Acta Petrolei Sin-
ica,2011,32(6):915-927.

b 1R AR B0 T IE L S T T U A 3t R[] 1M1 A 45 R TR R
ie4 T L 2V L D R R A 9 R R R LT ] i
#%,2017,22(2) :1-12.

DU Jinhu, HE Haiqing, ZHAO Xianzheng, et al. Significant ex-
ploration breakthrough in Yangshuiwu ultra-deep and ultra-high
temperature Ordovician buried-hill in Langgu sag,Bohai Bay Ba-
sin[J]. China Petroleum Exploration,2017,22(2) ;1-12.

TRELEE AR B A, 5F . TPl B B AR T Ll AOROR AR 2%
5 B A LT L 22 AT 2% .2023,30(1) - 45-54.,

ZHANG Ruifeng, TIAN Jianzhang, HUANG Yuanxin, et al.
Formation conditions and reservoir forming models of Ordovician
buried hill reservoirs in Jizhong depression[]]. Earth Science
Frontiers,2023,30(1) :45-54.

X IE L S2TE %, SR B L S5 IR T B 5 R B S R S0 il st
TR AIE 55 8 S B ———— LA A 1M Y 2 0 e A 4 L) .
£l A4 ,2015,36 (38 ) 1) :1-9.

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[27]

ZHAO Xianzheng, JIANG Zaixing, ZHANG Ruifeng, et al. Geo-
logical characteristics and exploration practices of special-litholo-
gy tight oil reservoirs in continental rift basins:a case study of
tight oil in Shahejie Formation,Shulu sag[J]. Acta Petrolei Sini-
ca,2015,36(S1) :1-9.

SRBEEE AT L A PR A8 S I A 3t DR E M AR Al R
WEERA SRR EAm#EIER,2023,28(2) :11-23.
ZHANG Ruifeng, HE Haiqing, ZHU Qingzhong, et al. Major
discovery and enlightenment from petroleum exploration of
Dongying Formation in Baoding sag, Bohai Bay Basin[ J]. China
Petroleum Exploration,2023,28(2):11-23.

PR L A 5 L A /N A L 5 R[] 11T D A S S R ) 365 7 6 2 3t
TG MA KRBT B E A . 2012,17(6) : 16-22.

TIAN Jianzhang, LI Xianping, LI Xiaodong, et al. Detailed explo-
ration of Daliuquan nose structural belt in Langgu depression and
oil and gas discovery[ J]. China Petroleum Exploration,2012,17(6) :
16-22.

AN G SE T, EFPLAF R A s M. s A
M ol A, 2001,

LIANG Digang, ZENG Xianzhang, WANG Xueping, et al. Hy-
drocarbon generation in Jizhong depression[ M]. Beijing: Petrole-
um Industry Press,2001.

T, ST B A IV A 5 BE VT R R TR A TGRS B
W AT L) . A2 4R, 2009,30(1) :51-55.

WANG Jian, MA Shunping, LUO Qiang., et al. Recognition and
resource potential of source rocks in Raoyang sag of Bohai Bay
Basin[]J]. Acta Petrolei Sinica,2009,30(1) :51-55.

Do A B AT £ SEL BV A 3 oD 3 B A BT A A
BTV 1 BTy LT . 9 AE b A BT, 2019, 24(3) £ 8-20.

MA Xuefeng, YANG Dexiang, WANG Jian,et al. The geological
conditions, resource potential and exploration direction of oil in
Jizhong depression, Bohai Bay Basin[ J]. Marine Origin Petrole-
um Geology,2019,24(3) .8-20.

Z BROF BN I X RRFEZ MR AR B,
PR IM. dbat . B2 AL 2000.

QIN Jianzhong,JTIA Rongfen,GUO Aiming. Hydrocarbon gener-
ation, migration and evaluation of coal measure source rocks in
North China[ M]. Beijing: China Science Publishing,2000.
BB IE Aok, IR ST FL BT AR AL A R AR
IR T AU A% PR B AR AT B LT ). A7 b 2B M 5. 2010, 32(5)
459-464,

ZHAO Xianzheng, JIN Qiang, ZHANG Liang, et al. Accumulation
conditions and perspectives of coal-derived hydrocarbon of Carbonifer-
ous-Permian in northern Jizhong depression, Bohai Bay Basin[ ] ].
Petroleum Geology &. Experiment,2010,32(5) :459-464.

SR SCH AR R e AR L AF. FE AR BE O R UL AR Z SR
[MI. HEsT: Al Toll ik 2011,

ZHANG Wenchao,CUI Zhouqi,JIANG Shuangi, et al. Paleogene
sedimentation, reservoir and hydrocarbon in Jizhong depression
[M]. Beijing: Petroleum Industry Press,2011.

KT, Hg R, L B E P ERR R AR A
TR IR AR B R R R LT 4324, 2018, 39(8) :890-901.
CUI Yonggian, WANG Jianguo, TIAN Jianzhang, et al. Reser-



%13

TS - RV S M T v M I i IR R S TRl B R 1 B R i 97

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

voir characteristics and main controlling factors of Cambrian-Or-
dovician dolomite in the north central part of North China Plat-
form[J]. Acta Petrolei Sinica,2018,39(8) :890-901.

TR L TR TEE L o T AR SR ) B DR AL 5 S T R
BT A AR T2,2009,31GE T D 1-8.

LIANG Hongbin, CUI Zhouqi, LU Xuejun, et al. Depositional evolu-
tion and lithologic reservoir exploration in Jizhong depression[ J]. Oil
Drilling &. Production Technology,2009,31(S1):1-8.

R T, T e L S N7 T L A5 S ) B T A R R S R
BT ], KR A HBR B2, 2012,23(4) . 707-712,

HOU Fengxiang, DONG Xiongying, WU Lijun, et al. Abnormal
overpressure and hydrocarbon pooling in Maxi sag, Jizhong de-
pression[ J . Natural Gas Geoscience,2012,23(4) :707-712.

PR TR S, ROE R S BE B M B B O R IR R A AL
JEYTE T R B P RR T ). 35 bR 2 240 R B2 L 2015,
45(6) :1567-1579.

CAO Yingchang, ZHANG Huina, XI Kelai, et al. Petrophysical
parameter cutoff and controlling factors of medium-deep effective
reservoirs of Palaeogene in southern Raoyang sag[ J]. Journal of
Jilin University:Earth Science Edition,2015,45(6) :1567-1579.
T, R 55 o A5 RV o 568 i 2 10 77 400 5 O i A O R R il A0
I U B 2R LA ) B A B 45 0 L S B LT ). DG 2 508
&M .2021,41(1) :131-135.

TIAN Jianzhang, CHEN Yong, HOU Fengxiang, et al. Raman
spectroscopic characteristics of reservoir bitumen and its con-
strain on stages of hydrocarbon accumulation: take Yangshuiwu
buried hill of Jizhong depression as an example[ ]J]. Spectroscopy
and Spectral Analysis,2021,41(1):131-135.

1 AR AR A R AR B eP Y I S0 R Bl A A R SR g A
LI, A R 5 FF % . 2004,31(2) : 43-45,

XTAO Lihua, MENG Yuanlin, LI Chen,et al. The Paleozoic res-
ervoir-forming history in the Wen” an slope of Jizhong depres-
sion, Bohai Gulf Basin[ J]. Petroleum Exploration and Develop-
ment,2004,31(2) :43-45.

AR AR, Tk AR AR JBR ] 11T J0T G 55 5 LA K 0 — ) L Ll R
J TR ] 55 R AR LT, Al 4R 5 R K . 2001,28(3) :25-28.
ZOU Huayao, ZHANG Chunhua. History of oil migration and
accumulation in the Yongqing-Liuqiying buried hill (Middle Or-
dovician) pool, Hexiwu buried hill zone, Langgu depression[]].
Petroleum Exploration and Development,2001,28(3) :25-28.
[ERSCEES R i A E RTINS R S T N
S,2011,23(6) :6-12.

GAO Changhai,ZHANG Xinzheng,ZHA Ming,et al. Character-
istics of buried hill reservoir in Jizhong depression[ J|. Lithologic
Reservoirs,2011,23(6) :6-12.

R IE SR, 4 RN, 45 B e ) I G i 2R L e i R
S RSERIT ] A2z 4%, 2012, 33 ) 1) . 71-79.

ZHAO Xianzheng, WANG Quan,JIN Fengming, et al. Main con-
trolling factors and exploration practice of subtle buried-hill hy-
drocarbon reservoir in Jizhong depression[ J]. Acta Petrolei Sini-
ca,2012,33(S1) . 71-79.

Ty I AT e JE A TR S A WV A b B8 B I B O R R
AE 5507 05 R AR TR LT A 92 58 b T, 2010, 32(5) :475-479.

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Y1 Shiwei, JIANG Youlu, FAN Bingda,et al. Neogene Petroleum
source and characteristic of paleogene hydrocarbon source rock in
the Raoyang sag,Bohai Bay Basin[]]. Petroleum Geology &. Ex-
periment,2010,32(5) :475-479.

e 0 58 W8 A BRORE DR DI R At B JA 3 i ol Al il R
58— XU 5 AR 85 00 H L o v L R i L . i
MR 52007, 12(3) 1 27-32.

YANG Kesheng, DANG Xiaochun, DAI Fugui. Paleo-source/pa-
leo-reservoir typed reservoirs: cases of anticlinal paleoreservoir
and buried hill reservoirs in Bohaiwan Basin region[ J]. Marine
Origin Petroleum Geology,2007,12(3) :27-32.

KT I < JRUNGG B R 45 TR v ) I T G 2R T oLy D B 5
JRBEHALT ] A1 B R 5 0 % ,2012,39(2) 1 137-143.

ZHAO Xianzheng, JIN Fengming, CUI Zhougi, et al. Types of
subtle buried-hill oil reservoirs and their accumulation simulation
in Jizhong depression, Bohai Bay Basin[ ]J]. Petroleum Explora-
tion and Development,2012,39(2) :137-143,

Ao W R B P A B L B S v ) 5 1 A TR A i AR g S A
HELT]. R 5 ™2 . 2002, 26(2) : 113-120.

YANG Minghui, LIU Chiyang, SUN Dongsheng., et al. Extensional
tectonic system and its deep-seated setting of Jizhong Basin, China
[J]. Geotectonica et Metallogenia,2002,26(2) :113-120.

LR ERG  DERETT L A5 WS A AR T PR A ARG 3 36
AR TN £ 2 4. 2023, 44.(9) 1 1472-1486.
JIANG Fujie,GUO Jing, PANG Xiongqi,et al. Joint evaluation of three
types of oil-gas resources in whole petroleum system of Nanpu sag,Bo-
hai Bay Basin[J]. Acta Petrolei Sinica,2023,44(9) ;1472-1486.

SR EAB . £ A S XUIFIE - S5 3 rb 34 I 52 2% T e 0 i A5 5 1
FELI ] s E A £ 2006, 11(2) :15-18.

ZHANG Yiming, WANG Yuquan, LIU Jingwang, et al. Reservoir-
forming pattern of complex fault-block oil reservoirs in Jizhong de-
pression[ ] ]. China Petroleum Exploration,2006,11(2):15-18.

G L B RS TR L SF L SR B R R T R s LR E
FPAE B BUEORE LT Al 4. 2010,31(3) :361-367.

Y1 Shiwei, ZHAO Shufang, FAN Bingda, et al. Development
characteristics of buried hill and reservoir forming pattern in cen-
tral faulted structural belt of Jizhong depression[J]. Acta Petro-
lei Sinica,2010,31(3) :361-367.

AT IE 4 RN, AR L, 5 B v G I U b Xl i
1A LT A il 2 4R 2008 ,29(4) 1 489-493.

ZHAO Xianzheng,JIN Fengming, WANG Yuquan, et al. Buried-
hill reservoir-forming mode of “old reservoir-old sealing forma-
tion” in Changyangdian area of Jizhong depression[J]. Acta Pe-
trolei Sinica,2008,29(4) :489-493,

P A 350, 42 S0, B K e L 45 T 9 4 28 S S 12 b )2 i AR X
T AR 92 B —— LASE i M B SC 22 b i f s B RO I LT .
£ IR . 2010,15(2) :24-28.

TIAN Jianzhang, LI Xianping, CUI Yonggian, et al. Lithostrati-
graphic reservoir models and exploration practice in gentle slope
zone of rift lacustrine basins[ J]. China Petroleum Exploration,
2010,15(2) :24-28.

R AR A SR T [ B R % iR 2 1 i [ 5 9l A e
0. A b 5 FF % .2003,30(4) : 34-36.



98

11 i

e

ki 2024 4 45 %

[406]

[47]

[48]

[49]

[50]

[51]

[52]

ZHU Qingzhong, LI Chunhua, YANG Heyi. The origin and hy-
drocarbon accumulation of Daxing conglomerate body in Langgu
sag[ J]. Petroleum Exploration and Development, 2003, 30 (4) :
34-36.

RRTG + 5 MEAR  SE AR SC 45 B ] T3 E 5 7 o 1T R A R TR A
i AR AT LT T AR 3 R 4 4 - SRR K. 2006, 33 (6)
587-592.

SONG Rongcai,ZHANG Shaonan, DONG Shuyi,et al. An analy-
sis of the characteristic and controlling factors of the Paleogene
glutenite fan in the actic area of the Langgu depression in Bohai-
wan Basin,China[ J]. Journal of Chengdu University of Technol-
ogy:Science & Technology Edition,2006,33(6) :587-592.
W3R IR = E o, S [ R AH OB I AR R AL
HRBEH L] ATl 2£41. 2023, 44(8) :1222-1239.

TAO Shizhen, HU Suyun, WANG Jian,et al. Forming conditions, en-
richment regularities and resource potentials of continental tight oil in
China[ J]. Acta Petrolei Sinica,2023,44(8):1222-1239,

KT IE L 2 T B K B L A v ) I RO I R R - B
SRR AE 5 B L) ] Al 2A 4, 2014,35(4) :613-622.
ZHAO Xianzheng,ZHU Jieqiong, ZHANG Ruifeng, et al. Char-
acteristics and exploration potential of tight calcilutite-rudstone
reservoirs in Shulu sag,Jizhong depression, North Chinal[J]. Ac-
ta Petrolei Sinica,2014,35(4):613-622.

SN A L S R A UV At L R TR oL P R R
PR PR R WP FE LT ] AR 5T, 2013, 18(1) < 1-12.

WU Xiaozhou, NIU Jiayu, WU Fengcheng, et al. Major control
factors of hydrocarbon accumulation in Ordovician interior buried
hills, Bohaiwan Basin [ J ]. Marine Origin Petroleum Geology,
2013,18(1) :1-12.

RT L AEE T, AR L SF . b ) B Ak R ER A T L AR A
T R HCTE 3 42 PR LD . A i . 2011.18(2) - 22-25.

WU Xingning, LI Guojun, TIAN Jigiang, et al. Characteristics of
inner buried hill carbonate reservoirs and their main controlling
factors in the Jizhong depression[ ]J]. Special Oil &. Gas Reser-
voirs,2011,18(2) :22-25,

W TEAR RT3 A /N4, G5 i V5 4 st G T 141 o A B 55 0 L <
JETER Y O L BEATE A (], 43 i 24412, 2021, 42(10) £ 1325-1336.
YANG Dexiang,CHEN Yong, LI Xiaodong,et al. Evidence from
fluid inclusions for hydrocarbon accumulation of Yangshuiwu
buried hill in Langgu sag,Bohai Bay Basin[ J]. Acta Petrolei Sini-
ca,2021,42(10) :1325-1336.

BSOS E RTINS N e RS U R Y i KW g |
WEFELT]. A7 52 50 357 - 2008, 30(6) : 600-605.

LI Xin, ZHENG Shuhong, PENG Ning. et al. Analysis of deep-
seated hydrocarbon resource potential of Palacogene in the Bax-
ian sag,central Hebei Province[ J]. Petroleum Geology &. Exper-
iment,2008,30(6) :600-605.

FRARIE TR L B A S5 S bl B R )2 i T S W
LI, M5 g 224 . 2011,17(2) : 144-157,

ZHANG Linyan,FAN Kun, HUANG Chenjun,et al. Potential of
the deep oil-gas reservior-forming and exploitation direction in
Jizhong depression[ J]. Journal of Geomechanics, 2011,17(2):
144-157.

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

(R H W 2023-09-04 2 [m] H ] 2023-11-02

kB R B4 BRI BEY IE H = BT TR R 2
5l LT ] A AE A, 2015, 36 U ) 1) :10-20.

ZHANG Ruifeng, TIAN Ran, LI Ming, et al. Stratigraphic se-
quence and types of oil and gas reservoirs in the lower part of
Member 3 of Shahejie Formation in Shulu sag[J]. Acta Petrolei
Sinica,2015,36(S1) : 10-20.

TR LA L XUAR A5+ 55 . B v ) I SRR 1M1 B oty 30 2R 0 i i 2
BRI REAR LT, M A 4R . 2007,9(2) 1 167-174.
LIANG Hongbin, KUANG Hongwei, LIU Jungi, et al. Discus-
sion on origin for marls of the Member 3 of Shahejie Formation
of Paleogene in Shulu sag of central Hebei depression[ J]. Journal
of Palaeogeography,2007,9(2) :167-174.

R P X S SRR TR v A 2 = BT W B K AR
BORw b2 A IR R R [T, A7 3 24 41, 2015, 36 G Il 1)
31-39.

HAN Chao, TTAN Jianzhang, ZHAO Rui, et al. Reservoir space
types and its genesis in tight calcilutite-rudstone reservoir of the
lower part of Member 3 of Shahejie Formation, Shulu sag[]].
Acta Petrolei Sinica,2015,36(S1) :31-39.

SR THE S0 7K 7, AR 05 L 4 oA M o 3T A 4 = BT B K
BRE AR AELT ] Al 2. 2015,36(S1) :21-30.

CUI Zhouqi.GUO Yongjun, LI Yikui, et al. Calcilutite-rudstone pet-
rological characteristics in the lower part of Member 3 of Shahejie
Formation, Shulu sag[ ]]. Acta Petrolei Sinica,2015,36(S1) :21-30.
SR SORWL L BT, A5 VS IR 7 M T2 A B R Ok 1 R
SCOTD. op B Al R 5 2021,26(6) £ 38-49.

GUO Xujie, ZHI Dongming, MAO Xinjun, et al. Discovery and
significance of coal measure gas in Junggar Basin[ ]J]. China Pe-
troleum Exploration,2021,26(6) ;38-49,

d ORI BT 2, A W T A SO R TR AR R IR T
)5 UEIE LT 1. 45 472441, 2003,19(2) :337-347.

MENG Yuanlin, XIAO Lihua, YIN Xiulan, et al. The activity of
high-temperature hydrothermal fluids and the formation of the
hydrocarbon reservoirs in the Wen”’an slope of the Bohaiwan ba-
sin[ J]. Acta Petrologica Sinica,2003,19(2) :337-347.

Zegh, E W AR AR W IR 4 9 P U B R IR S R
JRFE AT G L. AT S 36 b 5, 2003, 25 (3G ) 1) :566-572.
QIN Jianzhong, WANG Jing, LI Xin, et al. Study on the hydro-
carbon-generating and pool-forming conditions of immature oil in
the Raoyang depression of the Bohaiwan Basin[ J]. Petroleum
Geology &. Experiment,2003,25(S1) :566-572.

PR )6 R T TR A S A I T A B o 44 I v BRI R A
TR R AL LT ). A7 i S2 58 3 BT, 2022, 44(6) : 989-996.
SHAN Shuaigiang, HE Dengfa, FANG Chengming, et al. Struc-
tural characteristics and genetic mechanism of Gaoyang low up-
lift in Jizhong depression, Bohai Bay Basin[ J]. Petroleum Geolo-
gy & Experiment,2022,44(6) :989-996.

XIHE A S AR R L AR TR ) B T IR AR I AR B R
BT, AR . 2011,32(6) :928-936.

LIU Hua, JIANG Youlu, XU Haoqing, et al. Accumulation
mechanisms and modes of Neogene hydrocarbons in Jizhong de-
pression[ J]. Acta Petrolei Sinica,2011,32(6) :928-936.

i KD



