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exploration prospects of Lower Paleozoic in the South Yellow Sea Basin. Geological Bulletin of China, 2021, 40(2/3) : 243-251

Abstract: Drilling, inclusion analysis and geochemical prospecting indicate that oil and gas charging process exists in the deep marine
Mesozoic—Paleozoic strata in the South Yellow Sea Basin, which is endowed with a good potential of o0il and gas resources.Based on the
latest seismic data interpretation of the South Yellow Sea Basin and fully understanding of the latest drilling data in its adjacent Yangtze
Platform, the geological conditions and exploration prospects of oil and gas in the Lower Paleozoic are described through systematic
analysis on tectonic division of the Mesozoic —Paleozoic marine basins, hydrocarbon accumulation elements and assemblages of Lower

Palacozoic. The results show that: a. The South Yellow Sea Basin is a residual basin formed by the superposition and reconstruction
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resulting from multi —stage tectonic movements. As the Lower Paleozoic tectonic deformation is weak, the strata are relatively well
preserved. The Gaoshi stabilized zone of the Laoshan fault uplift in the middle of the basin constitutes the Lower Paleozoic tectonic stable
zone.b.Palacozoic strata possess relatively superior geological conditions for oil and gas resources, of which the Cambrian source rock is
characterized by great thickness and high contents of organic substance dominated by type I kerogen.Metasomatic dolomite and granular
limestone are mainly developed in Middle Cambrian to Ordovician, which can be used as better reservoirs. The thick argillaceous rocks
of Upper Ordovician to Lower Silurian are widely developed and have good sealing ability, which can be used as a set of regional
caprocks. The source —reservoir —caprock combination is well developed in Lower Paleozoic, and several large structural traps and
hydrocarbon charging exist in the Gaoshi stable zone.As the structural traps match well with the formation of oil and gas in time and
space, and the late structural destruction is relatively weak, the oil and gas preservation conditions are good. Therefore, it can be a
favorable area for marine oil and gas exploration in South Yellow Sea Basin.

Key words: Lower Paleozoic; geological conditions of oil and gas; exploration prospect; tectonic division; South Yellow Sea Basin
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Fig. 1 Location of the South Yellow Sea Basin and the tectonic

division of the Paleozoic—Mesozoic marine residual basins
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Fig. 2 Lithology and source—reservoir—cap assemblage of Lower Paleozoic marine strata in the South Yellow Sea Basin and

the Lower Yangtze Platform,and geological section of the South Yellow Sea Basin

F O L K 50~200 m, BB HAM T, ®1 THFRHEARFESH TERGREESEEIST

T T bji—l‘_%gﬁtéﬁ W48 A LR e s 2T Table 1 Characteristics of Cambrian source rocks of
Faa s FEANAR , 76 X b 35 A A 7 VL 95 38 3k — representative wells in the Lower Yangtze Platform
LRGN LA B—WTLR T TLPEM—UITL (st RAZREE/m  TOC/% S R/% AHLFRAH
FAPT KT 57 ST AR E T FREBSER o o T —
ZURIHR TN FEREM CRIE AN i 1o s w1,
BiE B (R 1), NZ 1 44 1.31 2.41 /
BETFILITRG B E b 1 2 85K B 601 m, 4
. . o e . 7121 I 124 4.61 2.14 /
7N T RGER T RGN LA, a L s K s
ERE RN E (3 R AR (K 3b), ! 27 22 /
FRFINAUSEE J 441 45 m, JeIUA BRURRE L 1672 m, PO 401 407 37 /
FEIE N TR R A, A WL, 237 ekt HIU1 I 269.8 3.26~14.2 3.05~3.67 I
R A AR & B (TOC) E4E T 35 9.8% , A ML B2k 75.5 1.53 / /
T R R E e ARG TS BT A2 Ry st oF 310 3.68 4.07 /

TE, TR T —10, B B 1 58 T BN BRI S 2 SOk 7,15, 1719 563 . /™ R Fo A S B



40 H B 2~3

SRMGHE AT R B 20 T oy 2 SO O T A R 5 B A S 247

C ald ' ) B -

Kl 3 R siE gt — T4 1 RlisUR vy A Al O SR fiE

Fig. 3 Typical characteristics of drilling cores from Lower Paleozoic strata in the South Yellow Sea Basin

and the Lower Yangtze Platform
a—FT M 1 N IER G IR TUA PR K, 447.25~451.05 m;b— T Hi 1 - FIERGRI AL | 480.4~482.6 m;c—N2 H:-F BFIS )7 A7 ik
R B RIEIESL,1293.42 m;d—N2 H N B FGSE L &% I A B 204 | 1338.97 m;e—N2 H F BFGSE I G R AL, 1338.97 m; 85 1 3
TGS ILAA N A, JRTRICRE RN ; e—N4 HRFKBAUE R R  h—35 5 1 HE Z AR R R, 1074.5~1077.6 m;
i—CSDP—2 H-E F NN IE R ,2714.18~2718.18 m

PP VU SR BT S 3 (R H— MR T 3%,
FEU SR AL R B R, A T AR B, B
1 HEE I AR FREEBE(55.4 m . 256.15 m . 296.75 m
1 440.75 m) FF 5 1 5 BERAE G W0 o0 AR FRIE SE AR AH
UK 4) ,C,,aaaR . CyaaaR Fl CyyaaaR {5 HEAHXT
AR “L"IE, HLL C, acaR 858 S EH, &
e B ARG A5 7K A A i AR 2 1 BILJSROR IR 5 T K
TR i 118 22 655 e N T 27 55 o () R K 2 1
e, R E L RIS AR

N F LT E R E U HSEETREE N 2848.8 m,
Bl i T FE G iy I 2 RN R R0 2H A — A DL R
AU TUA N F iz, b gl N B 2 W
RENTE, BB e 0 5 e a5 K 5 5 KPR
WAL Z2 SRy ek 0 LA B TR A K B R T
BPUREIL 269.8 m, H I 1 H FERGRF IS
DL K 2 i L B Ak A B R S R

U1 I N RGP U AU R R, TOC &
HFEEAT 3.26% ~14.2% Z [8), JEHE Fi A TOC
SR E IR 11.8% , A T BT EEAR A 3 | i (L 7
B AR R, HA T 3.05% ~3.67% 2 [A] 151

T TV 7 b e R AL i AR R 4 DX 4 T i
XF LA AT s FE R GE R 1L 20 U8 5T 2 A 085 L
WA o3 A AT ) U JEE R A K 3 o AR YR 5T
HEEGHANTAE DM (£ 1), T4 TR T 9%
REEAILFRR WA TOC &85, %l kT
2% , T ARGE AL AR BBy, A5 AU R, (BN 38 KT 2%
HRERITTE 3% LA b, TEGAR AL T A 5 AL
By 22 NIV X EA P& B R o R
FE R BRI PR GV TUA, 2 B4
=T F i sk — & AR AR R E L X g
TR



248 H 8 IR

GEOLOGICAL BULLETIN OF CHINA

2021 4

296.75m

256.15m

TH2 S b

Cz7
I l \‘CZS Czo

440.75m

L.

Kl 4 T TRSEEH 15T IERGEIE TUA 5 B2 S W) A R E

Fig. 4 Distribution of steroids in Cambrian shale in Well Guandi 1,Lower Yangtze Platform

32 fiE B

TRl S e BT A iR Sk T s, T FE R
GEAdEIEZEZ LUUR T RZE N ER
Gi— LR RARTRER A KA A~ Am N E,

TV 4 b H AR R B T FE R S — A R
FROKFRER 7 M2 | {H LAY (3% b 752 550 T i BEL e e S5 5%
7R, T, ~T,, B A TR Bk R L A )=, H
XURE ST RS EE S 650~700 ms, N ER U RE 44
55, NEREE R AT —25 =24 ELRUHT

THF R b RGP Rk R %
AT G HUAE | & M3 S RE AR A ST AR L B Hb
() ARBAR Bl AR AN 2 Ae . Horb, &5 b A) R |
Fili AR R b AH 22 8 B Ue K, E 4D T MG
IR RS E R R AR AV 25 AR 5 i 5 B A
5 b 32 2% WA A8 B A 22 B ORL K S S a2 AR E
=, FEAED T K RIROK AR IREER Ao
AL fAE Y . T TRl b 28R 5 — P
FREELF AR S B T WLER B U fb A R A R
A LRI it AR M 2 5 TBORE IR 78 B AR T 40
Jir A FL B e 485 0 e BB T A v W 0 A2 S A VR 2
TR A FLBR B LR R Z /N T 3% ZH =%
TE AR Hhse 09 P i A FH 7= AR AR LB, 200
e )FL AN s L, B il g by, LR 2L F
5% ~12% 171

THFRiZ DA R T R T 58
KRG — R Rl 26 it 2 35 0 & B AL 58T
VI (3R 25 B 3—c~f) IR W —E Ml o,

%2 EFERGEIE 541 3018.5~3032.5 m
WEBH = a s DR ALB BUR (R 2)  BEEI S
/NT 18 m, AR — BB XA A AR
ALT BRI R A B 43 AR TP IE R G & 1 415k
JEh 1.7 vd™ s B R AR PR RE . LA, B
31 IAE T BB GG 1l 24 24 2 Bk, ok i,
HH =K 259 m* 1 AR /R T RAFAIREEMERE

B AR — T 47 1 i e 8 R g — B R R ik
ML Atz 2 R THhERGE G I | EIERSE
WE AU FRESEC LA Kabmal, K, &%
PRItk = Z 5 T 5 MU | S HUD AR A
PRI =, HR O R K e, DLk Az AL 2
k=20

®2 THTFHREARESF T HERMERSFE

Table 2 Lower Paleozoic Reservoir rocks of the

representative wells in the Lower Yangtze Platform

fodedt GBI AL BiEk ke
g 0 REE/m /% /mD e

121 EINH 68 0.2~8.51 / AL AR

243 ALY 832 0.6~5.7 / WAL BT TR
N =5 297~ e I 25 A
MBI WEEH 4 9.2~344 et IR AL 45k

103 3 MEHE A 5.6 0.63~2.73 /WAL AT SIEL

Yot MEARH 812  05~3 / WAL AR TR
N2 I LIfERdl >54 / / AL BT TR
B3 il /  BE5.54 0.42~21 fmA]fL

B S Sk [ 21 22 BB < /7 O TOHH S



540 4 2~3

SRMGHE AT R B 20 T oy 2 SO O T A R 5 B A S 249

33 2 B

MR- T TR T SRS m KL g m
IR BHSE R LR B KRR A TR R A5 BT
REFRIR DU SRk B o =02 28 BT R
AL JERE 228 50 ~200 m, I8 5 A R BE 38K H A 4%
FaxE (Kl 3—g~i),

R B A CSDP—2 JAv 085 1Ly Wt Ry 7 04 A
et 2B R T ER SR B Rk
R EA T A, AU K6 R IK G A E
(K 3-h) , e/ bR BT AN A R EP BT 2, CSDP—
2 R F AN TUE R K B Z AR T, i
DALV R, B A R R 115 m” 2t
TNV R E I E24 T 16.5~18.5 MPa
ZIE AT BCRECH 6.82X107°~9.54%X10™* cm¥/s,
TN HPRTA BRI E w56 .

T TR N4 R m RN A RER TS,
R NHERE IR 1719.5 m, N4 HEFld FEE
SLEAHZE I R B0 1.02, 2K LEAN T 7~15
g/L ZIa] M2 /K Cl &R 7205 %10, Ui A6 N
4.05°C/100 m; 1M TR BB R M2 T R ECh 0.99,
HZ KT R 20.15 g/L, HBJZ/K Cl & &l 9915
107, MR AR EE K 3.365°C/100 m, E i F N4 1 F 2
EWEPAERRZERCS RS RO AR )R
e s BA R ok, iTE A —E5)2, 1,
TH TS 1 I 2R A S 2 AR
A A DI i 10 2 R 4 4 g, Hoh %%
1 KT 12 MPa, ZFE 1 FF KT 12 MPa, )& 2 JF
T 12~16 MPa Z[A]™™ 7R 30 48 19 $F 36 B
J1, R4 CSDP—2 AR AN 8w R4 T HE A I
SR (SR 7R i E AN o R R WP SV
RS O L I R Y R B A B S
PTUE , AL 8 (TOC EE# KT 1%),
AL AR B DL e —ad BB L AR B
Bl B —m AR, BAE R e 1 B
i I i FHEZ O E A AR BOR
DA 7R A3 R T v B 4 A

ZE AT, M - TR S S
A AU B Gt T 2 U T TR R A
I HARGFE R, R TR - EEEY
I Z .

3.4 HERESH
P ZE A T AR R R R

KRRV 5 J2 b R Bk 7 2 B2,
1 TR A R A R BT 4 1 el s, (L PR
AR T 2 Wi s s i F ks, T AR
G OR A W] REATS I 2 AN TR R BE A R
L, PRAT AT RE T OB R A = 4 B 22
PR R PE T il A2 S RE AR U PR S ) S B

52 M 1B SR THR AR R, R B 2
Jey AL I BE R b = UL R R AR B R I R
FEAEA AR BE R e 1 5 AR R AR,
HUZRIZ Bl XM £ b W R DT 8 i A A 4
5, 1A B G —rh AR R DA R A
B S — e 115z ) 6 455 T 47 5 ki SR R o v
HBAE N B EEAS T 45 1 DX AR T2 B4 308 i 4 B RS
o T L) DT 8 2 2% T 00 ) X e, A B T R
TEIRE AR5k P S L AR A S AR DX (18] 2) o X T
W | AL BT 60 7 W A 2 A 0t ey,
RWIR ARG KT, BHIE S — B0 22, 4 BB
JIN 5 T e A A A Al K B AU AR —1g DY ) 1) R A T
AR BAE S HBE R A ARECRE

EHERFBAR T AT XA

F— BB DX 55 2 [R] I e A B A 1
W h R AR R . IR AT
W)= b 2 2 B AN [ RO T A A T
W)= 2 TR A R B by s =5
Jee U8 111 DB [ A2 o 25 0 L V= B A 4R T A il
AP 455 H L ) 45 DA Z5ORE Tk, A1 T 32 3 it 2
Z I AR WA LT 2R RIS 52 5

KT B TR BT A AR T T AR Y
T 2t TR TR I, R I B 3 2R R
AT L R R AR 1 2, 08 o A B R AT
I AN R

LR LTI | P I 2 M 1L T I )R A
e i o B it AR S AR RRUE X, A i A e
ESTHA G wh Wl A0 8 Wkl 8 s %, A
T Ml JZ= S8 B PR AF A P AR R Y R, B B AR
(Rl RAT A
4 IR UG & MR T

ARG B A R O A BRI )R AR
1023 W) A G 2 5 Il B O 2, FLam OO &5 -
FERGEP T N X R s | b2 g — B8 B &
TRE G LB k=, L R 58 T2 —



250 H 8 IR

GEOLOGICAL BULLETIN OF CHINA

2021 4

TERERF LA KSR (K2 K 3), %
A AT LI BTIE Y DR AT B 58 B, B AR U5 5 R 4
REAPUFE B, 7 AR A LB ) 9 A
FIRTERBEETERE R IR IR 8 5 R | 15 2 B R RE 1 8K
b JRRER HG% Fror A, AR il i e B, PR
SR R A Y P P T O T AR, 7R R
G —R AL M A SRR, 4D TN
J— e L B RV A A — i AR A0l
PRI A/, (EL065 1L B [ ol T oty A S i AR P
59, A AERTE R T AR TR E MR, It
Hh VR (FE R AL ) I B B X, 095 1 DB
TEAH S I AL T4 3 ™ A AT O T
AR SRR IR B i s A R AR X L R R
GE g2 — T B 48 R K I A I S 2 )iz
KA VR L W AR AR A i o R
A AR SRR T RAFRY SR (8T 5)

1 A1 A T AR Dy 08 L B 7 A i 7 T e 55 1Y
DXAf? (P 2) 2 X HBRR R A R A il 2 S S e
TR AE R 217 P9 RE 74 2536 BR X HE T AT 3t J2= AR AT
FASERE WIRZEATTE o IR AR E ()RR
St W A AR/ PIREF 22 A IR Bl
B BRI SORAT A5 AR, D\ ri) L 2 A ot P
B KRR i P DA A, e T BT A R o A
& YA A XA, o k| 24 KL E Y

A AR A R A D EE R HARIX

5 4 it

(1) P B I 23 M O 47 5 Al R o 98 S5 ) A2 it
SRV Z Z W iE 2 S Bl T HRAA T 571
R FE AR IX T I A A S T 4 1 Rl B
B A T R R RS A, R T A A
(AL o357, FRBA g 3t v i 14 08 1) W e 7 52 4 3
PR RN 553 , L LA L BB R e R e A AR
TE AR B A Il AR B R AT e e B Wi AN
/LR

(2) BB HIEEAR B il A A — B e B
HEffm AL, FIERGE I T iR — B F X
SRR IR, A PR B | JR R AR B A A
L T IE RS — TR B FR AR R £ 5 ) 2 U AR AL R
s R A= FaE 2y K (BVSE 5 8 SREON i S P )
Gi— TR F GV T A T A D — B I o 1 DX
)2 R REBOR Jayold UL W2 1, H o B i
FHES , X EFZC K CSDP—2 HEHBIFHIEL

(3) R BT 7 b 095 111 DB 45 PP | g 9 ) 1 A A
ARG, MR BEARE, kT2
ANRBK 1 P8I A, B8 PR 2R PR T, A AR e I
IR IR SRR, TN A AR Al 2
R OB T 2 RAT 1A F 3 T | HL A B (4 18

0
1000- =
e
3000-f==mee
F a000 {2
=

1 n
£ 500042
6000-

7000+

80007 Ko WU

ﬂﬂ’%\"

K WRE ARH
BRI

iz
7 1)

o

S PRV
LEE

& s

S5 L DT Y 1 A R T a2 SR U X (96 2% Sk [ 41 11880

Fig. 5 Hydrocarbon migration and accumulation model of the Gaoshi Stabilization Zone of the Laoshan fault—uplift.
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