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Structural characteristics and hydrocarbon exploration prospect of the Laoshan uplift in the South Yellow Sea
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Abstract: Meso-Paleozoic marine deposits widely occur on the Laoshan uplift of the South Yellow Sea Basin. As a new field and layer for oil
and gas exploration, it shall be the future targets for strategic discovery of oil and gas and the breakthrough point of exploration understandings.
Based on the detailed seismic interpretation results and exploration progress made in recent years, the uplift is divided into two parts, the
Qingfeng deformation zone in the north and the Gaoshi stable zone in the south. The Qingfeng deformation zone is a cover-detachment
overthrust nappe system characterized by NE trending thrust faults, while the Gaoshi stability zone a weak deformation and stable zone. NW
trending synclinal faults are developed in small scale. The fault system of the Laoshan uplift can be subdivided into three groups, NE, NW and
nearly EW in trending, and the boundary fault is a reverse fault nearly in EW direction. The deformation of marine structural layer is strong in
the north and west and weak in the south and the east, strong in the upper and weak in the lower. The Laoshan fault-uplift area was formed by
Indosinian-Early Yanshanian compressional thrust and late Yanshanian-Early Himalayan weak tension/tension torsion, and four structural styles
of compressional, tensional, strike-slip and inversional are recognized. Through the analysis of their forming process, it is revealed that the
Laoshan uplift is an old uplift formed in Caledonian period. It was a stable platform in Hercynian. In the Indosinian period, the northern foreland

basin was probably a foreuplift flexural belt, formed on an anticline with increasing amplitude. The early Yanshanian fault anticline was a
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reformed fault anticline. The uplifting was basically stopped in middle Yanshanian stage. The uplifting and denudation happened in late

Yanshanian-early Himalayan period, and local residual depressions developed. The overall subsidence began in late Himalayan. Combined with

the analysis of oil and gas geological conditions, it is considered that the Gaoshi stable zone in the south of the Laoshan uplift is a favorable

region for Marine oil and gas exploration, and the lower structural layer from Sinian to Silurian is weak in deformation and transformation. It

should be also a favorable layer for oil and gas exploration.

Key words: marine stratum; formation process; structural features; hydrocarbon exploration; Laoshan uplift; South Yellow Sea basin
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Fig.1 Tectonic map of the Subei-South Yellow Sea Basin and adjacent areas
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Fig.2 Seismic and interpreted profile showing the tectonic characteristics of the South Yellow Sea Basin

The section location is shown in Fig. 1.
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Fig.3 Structural division of the marine Mesozoic-Paleozoic on

the Laoshan uplift
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Fig.4 Seismic profile across the Laoshan uplift

A Marine upper structural layer, B.marine lower structural layer. The section location is shown in Fig. 1
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Fig.6 Origin and evolution of the Laoshan uplift



542 % 5 2 HEE, F.

S T 3 0 1 A R A S R 5 3k R O 1) 139

BV 4 b AR T BRI A, Ak T B DORR B B, (H
L JRy 0 1, DX AR A A7 A 25 Sk TR BB LA T, 3
o3 Hb B A2 R i el M Z AR . BT, SRR
2 RS DO 20 b 22 3 Ak T2 1 R R U B B

g5 LRIk, g7 L R R AE in B AR 0 oA oy B
VO S 2 M 5 B B s B S A9, 087 1L B kS BT RE S R
BV A I il 7 b ) T R e A, 3 T R AR Y
MR EE T B0 LUK A 1L R, B A p A
Yo 40 % RN 7 3 5, 07 1L R T AR E O T AR,
e T w o 20 T R W, IR E
B R e WS AL W S R G 8 R i 5 e
Ll 389, 07 g 47 ke A 46, U 1 o D R AR S AR5 AL
W 10— 5 iy A R 0, e o S Oy B T R e X, A
WAL 89 TR 5 Sh AN =Bz g 5, TR iR %
RUTRE, 4 X422 UL,

32 HMREMRAE
32,1 AT AN
mEAL—ERTH X AT T 2EEM
M )2, 32 B B S — e L B e L — 5
HE JU ) o5 S0 R 4 b B 7 b AR BORHE RE L M RE
XFEG L Al R Ak BT S5 A A3 AT A R, T R T
KB H TRl AL 8 ol AR B R BE LT
H, FEREFMUA, FTEBRLESKAHAMEZ
T E KBS 4 B4R EY, BAE
BRI A B R, B 4 RER SR
s MW R, 1 BEMERAE: U
B HERBELEA T s R S, LR B RITEAH
Hz= a2, T RERG N LAV 0UE w2
B2EEMBHEG: DT ERERIT LA TUE A
RIS, U FERGE BB R K M A AR
2, TERESRAARIUANEE; B 3EL
it B A LA P 48 T 2H (Osw) AR 5 B 4E i
FNAPRTUE RS, DR gEckdH ., 1k
Marihdl. LA Hm AR A UL A e R IR
FfEZE, UT —BEMEHRIKE . LS5 BE
HEKEAPRITUE E)E B AEEERAS: U
T oBEMEHRIKE . L &SR KA
RITUAE IR S, U B8k EA ST =8
GHRHAIKTA DA RMZE, DT SR E Ak
JRAE R R )2 R 35 )20,

T 5 1Ly R RS, Vi A b )23 38 3 1 A7 — o R B Y )
(3, #05), #phAE R BR rY =2 3 1, 55 1
S LR 32 B 5 R I A 2 A AR R T, i s —TF
e 440 1Y ) ik BCIORR 1] W5 55 2 00 A W B S — L g

1132 By i A R B BF IR AT R T, AR Y &
— =B AR 2 3 WO S I Bl T A A = B
FPF, LB DR B 36 T % i, R A S
TE B S5 T /N DB e o) ek e AL e gt 1L e SR A 3
£ 34 66 /T 34 T AR SR ok s/ IN B I YA L ) i TR
SRt — i, A B2 4 B EH S
TR DX B EIR, R ARAYS 1, 26 2 ISR 3 A
fif i B BN e

MU L R S e, L B A A e ok T (1R 7)),
e HLARBE e A Ve 004 e FLIE R TR a6 Az i, R
P ok 39 2 i v e, R A B K B A R s T JE
TRGEHE T L 4 A W B B T T 2 300, B P ik 3
Az i i W, WG 98 I K B AR R s B SR — T
i G i A T A A T R A, P gt ik
B A 0, R = B A B AR AR R
HAE T = E T AR AR, W 2 Tk B A ik e U,
B4 W RIB B E R . (R A B G R % —
SE T B A R o DX IIOHs Bk = AR B TOURR 2 )2, T 4 3
JE R A TR AR B B E

A HE e 391 5 4 3 0 A T8 Ak 14 DG e 56 R R
A, W5 A B AR B 2 Bl R AT
TR D AR R AR R R A 1) DXR SR AR X 2
1 BRSSP R B AR BELNE AU I A 3 A
AT B, 5 2 BAE G S 24 A T T FE RS RE N
W I Ik B T A B B T DY —En SR,
U3 1L A T AR E M 15 A T BB, A T A R R 4
UL 55 R, RN I L s AR B B, b
WG — TSGR A e n BE S 2 Ak
i 2 B R SO S 3 B AR S A A R, R
JEBOR, Kk Aife e, B fuBeny F A4 EAEA A
Az A RAE 2R o SR, 2R 3 S A ik i 4 ok
Z R B A MTA 2 T ORI AN 55—
e, HABEEMEHS T E B E KB
AR IR M TR AR, w5 2 Bk = R A B M 3 7
o WREDSE—1R Y], B R R A B S0 Bl Rt
iz gy xf i 1l B A A i = . AN RO T T 22
Stk R, O T A B E R AE 4 BAEMEH S
i IR B O, 5 3 B UUEE A, AL T
VAR N R 2 AR 1R 2 B EOE AR RS . PR,
7 U8 10 R i A A A Al R AR T A R R A
ORI o 5 A TR, T ISR A A B A i R R
o A i R R 3 A 58 P L o R Ll — R B
HESY, A DX IR BB B 7 5T a1 2 e T
A i -, g A A I R R AR EOE S B e e E
B, R M R R Y, 4 BRI AR HER AT



140 TV 1 o 5 55 DU 20 i T 2022 4F 4 A
wrR|_Z T €Jols[ DI c|PIT][ I K TEN g
/Ma 600 500 400 300 200 100
Q-N
14 I
C-8,
7
E 3 S,g-O,w
=
K 44
;5 O,t-€,
B 5+ oF
LB Tt 1 1L R 2]
61 uﬂ?jﬁ ROZd] & SMO ; &
@| LIk 06| € [eX S T;
7 [alEwmsfio] o | s | » | &
g | [M|/E< i |2.0] S, D, o
T K
oo [ | 4 2
E
I [ ][] |ames
ST o~
o T T e
I 2]

7T R 1Ly e S A R S i R UL E SR R

Fig.7 Burial history and relationship with elements of petroleum system on the Laoshan uplift of the South Yellow Sea Basin
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