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Hydrocarbon enrichment regularity of the first member of Paleogene Dainan Formation in
Qintong Sag, Subei Basin

TAI Hao, YU Wenduan, ZANG Suhua, SHI Mengjun, JING Xiaobo, SUN Wei

(Sinopec East China Oil & Gas Company, Nanjing, Jiangsu 210019, China)

Abstract: The first member of the Dainan Formation in the Qintong Sag of the Subei Basin, characterized by its shallow burial and
excellent physical properties, is identified as a key exploration target for high—quality hydrocarbon reserves. This study applies
basic theories and technical methods such as sequence stratigraphy, sedimentology, and geochemistry, and integrates seismic,
drilling core, and logging data to conduct a comprehensive analysis of sedimentary microfacies and oil and gas accumulation
conditions under the sequence stratigraphic framework of the first member of Dainan Formation in Qintong Sag. The study shows
that the fan delta front facies belt is a favorable area for the development of lithologic oil reservoirs, and the sand shale interbed
near the largest lake flooding surface is the optimal reservoir cap combination vertically, The formation of oil and gas reservoirs in
the first member of Dainan Formation is jointly controlled by the structural background, sedimentary facies belts, and regional
strike slip structural belts. The study categorizes the oil reservoirs into two major categories and five subcategories. After drilling, it
has been confirmed that large—scale integrated structural lithologic oil reservoirs have been discovered, and the exploration results
are significant.
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Fig. 1 Structural unit division of Qintong Sag



846 B i, 45 IR AL A R T M B v AT AR — B U AR

2023 4F
135 Hol

2 ERHIZEE
21 E&RHHE

T R PR A 2 R T R S
XoF 7 [14) 2 M P S 1) B v AL B, T A b S L AT 3R
ERXT L, A7 A8 1 R Sl AR A R I R I
ERE B — B 2 AN 2 A, B — B B
(SB30 i) & RARZ SN AN A1, B T R4l
Be (PR B DUBE) 2 b, s i b ELBA & A8 fk , S
Z o e T R, A T O IR G, R
i A AR MELE . B IR R R SB30 B LR A
M AR, M2 T Rk E BB IR —
IR B AN, 2 R B — B O R &
BRAD A VANRD 25, DU iy 208 26 0y 5 A8 e i, Sy IX 35
R R i OB D B T o — B IO T
(SB24 7LD B8 — B 5 — Bt Ak, A 2 R
EBRE FERORE, Z LRE BB
Fr, EERNED | AR A B i 2 AN i 4 R
AR (F2 . F3),

22 {EEEXI5S

N GRURPATTE b S FN i RPATT RS PRE = B
A S B, AR A 2R 5 107 A 28 382 1] 1 5L T Ay 49
HE A T, I gt 2R PR B 1) 1 A0 Y i [l
RHAE o W5 DX H R A0 i T8 32 T Ak e 2R ) A 2

A5 R R ERE DA AR S K A e, A i
(104 APD) .75 A AR AL (76 mV) fIRHLEH (0.74 Q-m) |
e 7 U A 22 (407 ps/m) A H: B ZR AR AE . WY 1A R
B85 v AR FR = [ ) S T A S I T W
SRR A ) b AR KR ) SOTE RIRRAE o i KBz Tl
A 7E Hb R E T 1R — A 3 S — R S R
IR g 525, A 1) W] HE S R HHOK GAb A R AT
HA RS KA, A E N (106 AP L& H
SR (76 mV) AR HLBH (1.5 Q -m) | & A5 B I 22
(460 ps/m) (I M ZERAAE (513

23 BEFi%S

WA S bR I 45 R 29 SR 1Y 2 T A
TR ZR BRI, X XN 22 AL AT 2 FR R 4 )
Oy ST XN R R HZ A BT R o 1 =
PIRIT AL 3 FR I A A ZR 38 B iR R R
FR R IR A2 LA R B kAR T R J2 T A
BN 25U R I 2 0 A L AR R P AL A RRAE
T AN RO VA R I 6T N I S O BB i
ARASE A 22 06T o7 B — B I HRAD b b bR v L A
FE R IR ARLL AR AR R S ORED A A
HIHBARA A KO o M2 R R AR A
K AT 0~ 200 m; #1414 F W00k 7 88— Be B,
PELUR 8 K BB R 3, Je i 2R K @ Anabs
W KN AR e JEEE AT 0 ~ 60 mj i o7 14 R I,
Xof o7 B — B 3, At S R R R R A s R

BoBRER

i L R

W R

i

TN |

fIC AL i 5 35K

m" II{“

I
=
s
NI

“Tﬂl[

"

C25H

02
NI Ul

B2 Vi MG C25 HhaR 27 X 43 # E

Fig. 2 Comparison profile of seismic sequence division cross well C25 in Qintong Sag
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Fig. 3 Sedimentary facies—sequence stratigraphic column of well L1 in Qintong Sag
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Fig. 5 Sedimentary facies map of the first member of Dainan Formation in Qintong Sag
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Fig. 10  Favorable zones distribution map of the first member of Dainan Formation in Qintong Sag




853

U AL

i

24

B, 25 I AL R B vl i R E

PN
3]

2023 4%

B3 Hel

BOIR SUBNYZORY Y JO UOTIRULIO | URUIR(] JO I9(WOW }SI1} 91} UI I0AISSAI [10 Jo dew a[jorg ] "SI

IR AT — W e 11

W Ed EDK E m
VRl d 1
09 T- 009 -
1
S§S T 01 € Locs z-
08 T- m
07 €. —
0S -1 00 - i
I
00 €
St T e Fost T
/ 1
>3 00 €
td 06 ¢ >\
0t - 00z roove kG|
S 0S——0 —
0720 3 U ek 0T——T0| 3y |1/ Sl
@ | § o0 G| o0 l——o0 s
05 T—0 N W JEHE | | AwmEgE S H AW TYEREH
0700 % BN
se - 7 [ldv/ S i1z oce -
(-0 s Jook——0 o] [0sF——0 X1017Z
/o HIT AR RO 71 | gty #
%m@ 4£02012 L e T \N.m_@ i W
,, iz e |
.< U T T T T 1 <
N AN w0z 091 0TI 08 OF 0




854

B i, 45 IR AL A R T M B v AT AR — B U AR

2023 4F
F13E el

WA FR R s AR R SR b U e LR BOR

fiff s 2H 5, B A
2) B—BCEE AT 2K 5NN, -

T3 A B B LA . TR RMA R L IR

[0 B T A0, 32 T AR S s AR L T

=AU BTGARA , K M I A R R 5 SR Al

TR AR, 7 W A AR T R E R

TR A O
3) W—BOm AU TS DU R X

SR AP~ i W 2Rty S [ ol el A R i R

Y , 5 H T A B OB 5 5 2 o T U R 1M

8 R T e S A RO ) R B — B U AR AL

JE 11 2 237 T, v o A 2R S B = N T 2R A Y

atEm L A RIX 3 5% XU R W WA

AEE MR T P DAY BT A ) 4 o ek A5 4 TR
4) TEZRG OB BT SERS B, T R 2 e i i

S 20 ik TR it 2 0 A 0 OB e AT o R R

JE 3T HI DT S Pl AT S R O 2 33110 1o Bl

TROR BRBX B 2 A 3~ P B, 755 552 17380 14 i 4500

fiff b7 X R

S % 3k

1] RTEAE, bR, a7 n . v s 1T A I 0 DX R A
PF B A= . T B R 2244, 2015, 44(2): 282-290.
CHEN Qinghua, WU Lin, ZHOU Yucheng. Hydrocarbon
accumulation conditions and modes in the area around Shaobo
sub—sag, Gaoyou Sag[J]. Journal of China University of Mining
& Technology, 2015, 44(2): 282-290.

(2] 2. It ot i S 1005 S e AL e v AU D). A7 ik
M), 2008(1): 21-27.

LI Yucheng. Reach on subtle hydrocarbon reservoirs of Dainan
formation in Gaoyou sag of Subei basin[]J]. Petroleum Geology,
2008(1): 21-27.

(31 S, RO, FIME, 45 . frm R 1 e A 415 0 e 4L T SR &4

) UUBURFAE S5 B 1. A7 3 R AR 24z, 2008, 30(3):
195-197.
SHI Guanghui, ZHENG Yuancai, ZHOU Bin, et al. The rift
structure | sedimentary characteristic and petroleum enrichment
of the Dainan Formation in Gaoyou Sag[J]. Journal of Oil and
Gas Technology, 2008, 30(3): 195-197.

(4] SR 1T =3 [ 3 e 2 i SRR IR AR T L. A
Zeil U, 2019, 12(2): 28-35.

CHAO Yue. Analysis of hydrocarbon source conditions of
Dainan Formation in Sanhe Subsag of Jinhu Sag[J]. Complex
Hydrocarbon Reservoirs, 2019, 12(2): 28-35.

(51 =&, A, AEREE, 55 . Rt AR i [ B i T 28 A ot
o R 5 K BRI T[], A~ 4, 2023, 44(1):
176-186.

YUN Lu, HE Xipeng, HUA Caixia, et al. Accumulation

(6l

(7]

(8]

[10]

[11]

[12]

[13]

characteristics and resource potential of Paleogene continental
shale oil in Qintong Sag of Subei Basin[J]. Acta Petrolei Sinica,
2023, 44(1): 176-186.

KA, E A, RELYG, 55 . BIAR 2 P 2= 22 BT ek e I ke
JETEN]. A4, 2023, 44(8): 1382-1397.

ZHU Xiaomin, WANG Hua, ZHU Hongtao, et al. Research
progress and development focuses of continental sequence
stratigraphyl[J]. Acta Petrolei Sinica, 2023, 44(8): 1382-1397.
AR, ARAL A, B RN, S5 JRAL A U ot T R R
LLCRAT B X B OB [, 7 BE 441, 2005, 7
(2):207.
ZHANG Xilin, ZHU Xiaomin, ZHONG Dakang, et al.
Sedimentary facies and its controlling on subtle oil and gas
reservoirs of the Dainan Formation of Paleogene in Gaoyou Sag,
Subei Basin[J]. Journal of Palaeography, 2005, 7(2):207.

B BLU, IR PRI . It A o B 11 7 B ZH DRV R D). A
5 KA, 1988, 9(3): 297-395.

XUE Liangqing, XU Huaida. Sedimentary system of the Dainan
Formation in Gaoyou Depression[J]. Oil & Gas Geology, 1988, 9
(3):297-395.

PR AR, 0% T, ThIEAR, S . I b 4 b VR Vi 11 4 3 — BT
PR — )22 PP R i B X S PR 1 4 78 28 (D). e e
SEPULL IR, 2018, 38(3): 107-114.

ZANG Suhua, LUO Weifeng, MA Xiaodong, et al. Depositional
characteristics of the first member of Dainan formation in
Qintong Sag, Subei Basin and their significance to lithological
exploration[J]. Marine Geology & Quaternary Geology, 2018,
238(3): 107-114.

AETE B . R T (TP VG B — B 2 /K e R G A1 R AIE
PRI D100 A 5 AR, 2019, 33(2): 15-19.

HUA Caixia. Fan bodies distribution characteristics and
exploration potential of nearshore subaqueous fans in the first
member of Dainan formation in western Qingtong Sag[J].
Petroleum Geology and Engineering, 2019, 33(2): 15-19.

BT B, BB IE, XIFERE, 45 . B b8 Bl O 28 M2 A
SRR KR IT 1R 1], A0z, 2009, 30(4): 492-497.
ZHAO Limin, ZHAO Xianzheng,

Characteristics

LIU Jingwang, et al.
of Paleogene stratigraphic and lithologic
reservoirs and its exploration direction in Jizhong Depression[J].
Acta Petrolei Sinica, 2009, 30(4): 492-497 .

UG . 38 1] 3 T SR A S 2 RCRFAIE (D). 78 g A i 7 B
24, 1987,9(3): 1-9.

YAN Qibin. Types and characteristics of non—tectonic oil-gas
pools in ChinalJ]. Journal of Southwest Petroleum Institute,
1987,9(3): 1-9.

SRE, A S, 9% L, A TR b A PR 11 B P R ¢
R BE AR Al R, 2016, 21(3): 99-106.

WU Qun, YU Wenduan, LUO Weifeng, et al. Achievements

and recognitions of exploration in lithologic reservoirs in

Qintong sag, North Jiangsu Basin[J]. China Petroleum
Exploration, 2016, 21(3): 99-106.
(F#% 862 7)



862

W R, A5 . 25 1B ) SRR T e 2 R 28 3 i A 280 R B

2023 4F
F13E el

[18]

[19]

Blasingame production—decline analysis method considering
stress sensitivity[J]. Petroleum Science Bulletin, 2017, 2 (1):
53-63.

PREEE, 11, ZRarig, 25 RIS E 4% ) S MM EE I 1
fife ek ST BB IE AR A7 5 R AR T BT, 2021, 42
(5):1223-1233.

CHEN Minfeng, YANG Ziyou, QIN Lifeng, et al. Producing
reserve estimation and design optimization of rhomboid well
pattern in anisotropic reservoirs of low permeability[J]. Oil &
Gas Geology, 2021, 42(5): 1223-1233.

WRESHE, 285006, ZR G0, 55 . I3 N ) USRS Z o T &
FE LA S, B A U, 2022, 15(3): 78-83.
CHEN Minfeng, QIN Lifeng, RONG Jinxi, et al. Production
decline law of low permeability stress—sensitive reservoir
Complex  Hydrocarbon

during  depletion  development|[J].

[20]

[21]

Reservoirs, 2022, 15(3): 78-83.

MRECEE, 7, k. IR5 2 i BT 19 5 A o ] A 4
AFURL I, 2020, 32(4): 78-84.

CHEN Minfeng, YANG Ziyou, YANG Jinxin. Technical limits
for the overall infilling and adjustment of well pattern in low
permeability reservoirs[J]. China Offshore Oil and Gas, 2020, 32
(4): 78-84.

By, MR, TP, 45 RIS B 4% 1) S it B 00 Jin 2
it b2 Sl AU, BT 5 R MR, 2020, 27(3): 57-63.
YANG Ziyou, CHEN Minfeng, QU Dan, et al. Reserve
producing law of extra—low permeability anisotropic reservoirs
with infilled well pattern[J]. Petroleum Geology and Recovery
Efficiency, 2020, 27(3): 57-63.

(%ﬁi '%ﬁ'i'a“\)

(EEF 854 W)

[14]

[15]

[16]

[17]

[18]

[19]

[20]

LT B . 7t v T T il = SRR E S AR L. A7
IS RIS, 2008, 29(4): 437-443.

QIU Xuming. Features of carrier beds and distribution of oil
and gas in the Gaoyou sag ,the Subei Basin[J]. Oil & Gas
Geology, 2008, 29(4): 437-443.

Rl B, 2R, A, A TRk AR i M R i s R
D] JFEIBTT, 2009, 55(3): 395-405.

LU Huangsheng, QIN Liming, LIU jun, et al. Petroleum
Migration and Accumulation in Qintong Sag, North Jiangsu
Basin[J]. Geological Review, 2009, 55(3): 395-405.

ARMS, sKDn. MG, 55 . R 2 A b e 0 M S B AR K
ST A (AR, TR I 19, 2018, 30(4): 5764

QI Peng, ZHANG Gongcheng, WANG Peng, et al. New
understanding of hydrocarbon geological characteristics and
accumulation conditions in Nanwu sag of South Yellow Sea
Basin[J]. China Offshore Oil and Gas, 2018, 30(4): 57-64.
POWELL T G. Petroleum geochemistry and depositional setting
of lacustrine source rock[J]. Marine and Petroleum Geology,
1986, 3(3): 200-219.

REEE A=, Ao A, K2, A5 DRt b s 111 s U 7 i A=
V14 RCECHA VK [)]. B 412, 2008, 27(5): 633-640.

LU Huangsheng, YANG Yongcai, LIU Jun, et al. Formation
stages of petroleum accumulations in fault terrace belts of the
Qintong subbasin, northern Jiangsu basin, China[J]. Geological
Bulletin Of China, 2008, 27(5): 633-640.

TR DT BRI R R A — B T A2 W R S A
FAUL i B, 2022, 34(6): 1-11.

XU Changgui. Characteristics and reservoir controlling of large—
scale extension —strike slip composite faults in Bohai sea area
[J]. China Offshore Oil and Gas, 2022, 34(6): 1-11.

TIE, SEAR, BRI AR, A5 . v T 5 R R Y 0 T B 1 o R
SR XL PR, 2021, 54(3): 206-211.

[21]

[22]

(23]

[24]

[25]

WANG Zheng, WU Lin, CHEN Qinghua, et al. Study on the
Determination of the Chenbao Strike-Thrust Faultin Gaoyou
Sag and lts Petroleum Significance[J]. Northwestern Geology,
2021, 54(3): 206-211.

X I, A IRl A AT A W e SR R S HOR (D). T
JRHBIT, 2003, 27(4): 193-198.

LIU Yurui, WANG jian. Exploration and Technology of
Complex Fault Block Reservoir[J]. Jiangsu Geology, 2003, 27
(4): 193-198.

BV, VR GA, SR ARG, A5 . 3l U168 A s DT 22 A s i £k S
SUREEHFAELT]. A1T2A 412, 2009, 30(5): 667-671.

NENG Yuan, QI Jiafu, ZHANG Chunfeng, et al. Structural
evolution of Shigang Fault and features of hydrocarbon
accumulation in Jinhu Sag[J]. Acta Petrolei Sinica, 2009, 30
(5): 667-671.

X E T, XA ZR, B/ 22 . TG Al W 2 A Sl SR
BERANN. AT RIS, 2004, 25(3): 279-283.

LIU Yurui, LIU Qidong, YANG Xiaolan. Relation between
features of strike=slip faults and hydrocarbon accumulation in
Subei basin[J]. Oil & Gas Geology, 2004, 25(3): 279-283.
2R 2R . i 110 SRl T 22 4 S R S5 T SR ). 35T
220R, 2012, 18(2): 187-194.

YE Shaodong. Structural characteristics of Tongcheng Fault and
Jinhu  Sag[J].
Geomechanics, 2012, 18(2): 187-194.

WL . TR T T 2R — B U A% R A SRR B 5T
[J]. M AUHE 2008, 20(3): 34-39.

YANG Ligan.
Formation of Paleogene in Jinhu sag[J]. Lithologic Reservoirs,

2008, 20(3): 34-39.

hydrocarbon accumulation in Journal  of

Petroleum accumulation in lower Dainan

(4% RIE)



