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ABSTRACT: The South Sea Shelf Basin has experienced a prolonged exploration hiatus and remain constrained by limited subsurface datasets,
leading to persistent uncertainties regarding subsurface geological structures and hydrocarbon prospectivity. In contrast, the adjacent Xihu
Basin, which forms part of the East China Sea Basin system, has well-established petroleum systems, with numerous oil and gas fields developed
mainly within the Western Slope Belt and the Central Anticline Belt. In this study, we reassess the petroleum system and exploration potential
of the South Sea Shelf Basin through an integrated analysis of regional exploration history and recent geological and geophysical studies,
with particular emphasis on high-resolution interpretation of newly acquired 3D seismic data from the northern Jeju Basin. The seismic
interpretation reveals that the distribution of Eocene-Oligocene sand bodies and the characteristics of fault development in the Jeju Basin
exhibit strong similarities to those of the Western Slope Belt in the Xihu Basin. These observations suggest that the Western Slope Belt of
the Jeju Basin may represent a previously underexplored yet promising exploration target, and they further highlight the need to re-evaluate
existing exploration concepts across the South Sea of Korea. In addition, recent studies incorporating refined analyses of source rocks,
reservoirs, and seal characteristics, as well as machine learning-based expansion and enhancement of legacy exploration datasets, progressively
indicate the potential for a functioning petroleum system in the South Sea Shelf Basin. Although the currently available data are insufficient
to confirm the presence of commercial hydrocarbon accumulations, the integrated geological and geophysical results substantially reduce
exploration uncertainty and provide a more robust framework for future evaluations. With the acquisition of additional 3D seismic data and
exploratory drilling, combined with continued multidisciplinary research, future efforts are expected to contribute not only to hydrocarbon
exploration but also to broader national initiatives, including marine territorial management and the assessment of offshore CO, storage

potential.

Key words: South Sea, Jeju Basin, Xihu Basin, petroleum system, 3D seismic interpretation, continental shelf exploration
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Fig. 1. Regional map of the East China Sea Basin (modified after Lee ef al., 2019; Zhu ez al., 2019). The South Sea Shelf Basin
comprises the Jeju, Ieodo, Halla, Geomun, and Hansan Basin.
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Fig. 2. Historical timeline of oil and gas exploration in the East China Sea, comparing activities in Korea, China, and Japan.
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Fig. 3. Exploration blocks, well locations, and coverage of 3D seismic surveys in the South Sea of Korea.
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Table 1. Summary of Exploration Activities in the South Sea of Korea.
Exploratory Wells
Decade No. of Wells Proportion Remarks
1970s 3 20% K,D,S
1980s 8 53% P,J1,J2,]3,J4,]5,J6,)7
1990s 3 20% 0,G Y
2000s 1 7% B
2010s - -
2020s - -
Total 15 wells 100%
Seismic Surveys
Decade 2D Proportion 3D
1970s 27,186 L-km 48%
1980s 19,560 L-km 34%
1990s 7,132 L-km 12%
2000s 3,255 L-km 6% 563 km’
2010s - -
2020s - - 495 km’
Total 57,133 L-km 100% 1,058 km**
3D Coverage / Block 4, 5, 6-2, JDZ area = 0.6% (Total block area 169,325 kmz)
NMe BIH o Hgaln 2AH BALHE BE5 T Fa AR B2 BE o4, 121 HHE Wl

3 Y= AR AHA ArtHGao et al., 2019; Dai ef al.,
2021; Ding et al., 2021).
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£ 2)&5kT 9t A o2 ¥ THTHIOGMEC, 2024).
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AESAHI 6). B3 D= BB 42 919
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= o
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(Paik et al., 2026).
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1 E£A3 A7 FHo] Lash dstort. o]z T A
QW AFEA] A dehEE A 9A2EL s
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Al SR O] F=H TUYL of| oA BEFom, 27 8
Aol EJ2 oloka Auigo] Fa Hskes HyBo
Z+85kcH(Ye ef al., 2007; Abbas et al., 2018; Su et al.,
2018; Wang et al., 2019). A|FEA = A|TEX] dv] AR
A Gof| 25t of @A Bt A o2 Bfjke] FFo] oF
gt S o] =5 ©]FL(Shen et al., 2023), EAF9
FAE gfol 29 SHoA ERlsitta 7kt ®
3 2R FUR AZFIHE E30] FUEA) ot BEE
3 A | He 427k AskAolth. Tt AFEA B
2o 2T Bl AT SR 5712
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3D 4t Ao A= EFOA S AgA40] 2 oS
o] SRIEIQEHTY 7). & AT A7 Hmee
= &8 AN = AFEA] FHRA| ol s o] T
S 7HsAl o] AAE YW (Kim et al., 2026b; Lee et al.,
2026d), SHFA G2 A& EIF EZAFET} ¢ Zlo] &
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A 5T, AETEA, AZBANE 5252 5 ot
(T™ 9). Y5 U= vio] A $7]of HAT = 571
5ol 8l &2 FSF B-FA WFeE FAHEHS
on, 1 A& AP oz AXFPL o|F L AERFE
ti7h E23tch £ B4 s B ¢ PR e ¢
TRt MEGAIN L} FHALY] FE AR o] Fo A Qlrt
o|AH AFEA| Hol M= A HE 122 FEj7t Aolst
o, 53] 35T WA= &2 Al5=A o v|s] &
ZI AFEAZHH & 57| MM F2 A= A 4
AL BE SH A G772 2 felsithar 3
7FAth(Yang et al.,, 2011). AlF=EA o Tt A A L8 &2
g Aol k= uho] @A 270 ©@3lart v &= 7]
Al o, nho| 04| $7] 71502 Q8 A9
glrart 25 7Hs/do] AlAE THKim and Son,
2013). 2| $PE iS5 20349 HEGH|H(fis-
sion-track) AHS Aol =, F7HH 02 L2
o] G =0l Apol7t EAsH= AR 34 = JITHChoi
and O’Sullivan, 2026). T3t ST} 2 E 0|23t njo| 2
Al E3F A a4} o]& 7|t 2 AR ST
A= A GHE 4 FEf 25 FrrtAFolsHA
YERATH Yeom ez al., 2026) o] 23t k= A &0l Al
Aoz W XHoMe AfAlLago] o s HEE
Uths 7hs & gt AFEA Y AERA = 4
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Fig. 9. Regional NW-SE seismic cross sections of (a) the Hansan Basin, (b) the Jeju Basin, and (c) the Xihu Basin (after Wang
etal.,2019). All three basins exhibit comparable structural architectures characterized by the Western Slope Belt and the Central
Anticline Belt.
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Yo §71959) e @ wol He WAL Ho]
o, woh Qb AQ) B9 BE 2L /e o2 Bt
THE 10). E3F FY5TH7F B4 E7] o)A o|u] Hj
F5 Solat T ZAJoRE AEHAT A T2 of
EE TR0l gloml, FHEY Fel2 WA= 38 7}
SAE A7)1EHCukur ef al., 2012; Kim and Son, 2013).

53 38R ABA) AN 2 Aol Ha,
HaEA Aol AHE Sheiats alite] 244 2ok
ofyzl AZIEH ] ZAGA HiEE S3lpart &3
I} o] 552 et DAR LR o]Fste] FAH e H
AHTH(Yan et al., 2024; Min et al., 2025). £3| 7122 7
2, Tpe] o] ZARIE BT} AZTEIIA A
ZRA o= olFsiH, o] AN S} S
o155 YEQIT} Fa o5AR ATL S Aom &
HA Sk AR AEAA A9As8e vt A
YaA| o]afist7] YA HZ Aol =333t 3D A9
WL ST AR o2 thE X9 tisiA=
F714Q1 3D MR 9 xeAo] B esith ERF Zhang
et al. (2023)0] A|FEA] AEAAH TFE9] &5 A7
o} £ FAA71Z QAE AT A3t Zo| T Wl
FeEA NN E G2 FA} ERF Y FHHAE
Poh= A7 B asith

5. A SuI0]

ELEEF DRI RS PR LR L S
Aoz Ash, 48 7Hsd Bl Selolg £ 4 9
o @A GRS RO ASE FES FE 294
Tjoh Aehe AR E PO R SR gt 4
AA O S5t Peie Al di BAIES Lee
et al. (2006)°1] 18} ASHEl v} gLOLE, oba] BALA 2 T

7HAE A E A Z3iT ' AlS2A] MZg A ol A
< AR 7ha9) 'hAReh AAto] Bs) ZRYH I glon, &
= 7oA A E AFEA| 3D ARE Fl AlFEAI9
ARG TR To] AFEA} BEo| FARA|IA] HE
Aoz ke,

A Z2A] MEHA M= 1980 o]l BF F 7k
o] A I ol FHoz S} sl 435
o, 7|1E FREHY ZolM BA e F2E e
A2 A2; o2 AR AEFFA A B At F2 1+
7FAAE B 201030 o] % A4S AlARRE FA19] 7}
20 =, o= 3D EEAY] T 9 SHEH FAPIY
o] a1 r=5ke} DT o] Utk F=2 200010 2HHE
B SAEHS A714 Q] FAREE 0l HR1 = AAsa AlA
Q1 Aol A5 sl ghom, Al10R} 57Hd A1=(2001
~2005) °|F SMERY FAR JEEC] 543 7R
I B3I Tao et al., 2018). o]t k=32 AT EZ]
MZZA A 3D S EARE Y 4SSl SAHE
YoM M- 7kAE TR AR olojF o, FA7IA]
T ZAESY EFlolo] 7]9et EAE Al E AL Qltk(Zhou
etal.,2019; Ding et al., 2021).

AT A2k AREA] A& A olE AlTEA] A5
Aot AR BE-EA 9 ERE-dEA £33 ©5ol
ZHdrgs] 9lom, AFRA] 3D A FGoA & ol et &)
A F FETE Aol AIEAI FABH He-'
A Ee BA-EE 8RS wEt sHd, AVSA), A FH
2 23Rz AR sHETi(H 11). o7t Adsh
A S 2 o, Gt F52A19 AFAA = &
A A S 7R Ao = S dE 2Ry AREA
o % AEFEN Y] 2T T H ASE, F2FARE
AAE d3fead] ol H A 2L F8 2AI0|%
=AY 842 o glon, 5 A= ghEet FY sy

Middle Miocene

Late Miocene Inversion

Fig. 10. Conceptual model illustrating differential structural preservation and erosion patterns across the Jeju and the Hansan
Basin.
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AF=2A] 3D A= A A7}, S8 aiAofl= shHg ol
FAIHA TEgt Ao 2 e (3E 8), ol AlFEA
ofl gt 7]1& A+ AX|FtH Zhang et al., 2018; Feng
et al., 2020). 0|23k 31 ARHHS] FIHEEE HUSHA
oelgtttd, g7 FREHS SHSE BAENY F
ol dslid= AB77t 7s Aotk B3 S
ST A5 vhol oA 37] o= |3 5710 e A
Al 2802 QI 27| B B39 5 Ee A
7 RS s wiAlE = gloh wEbA mrole
Al o] L2859 37 ZJol& HUsH 5k, ©]
£ ©3lpa A 9 o5 Al7]9 v HESH: AYo]
A A2 AAE o9} T2 24 A7 BT
HEo|, FYsTHolN= ARS 544 £ T2 F7t
848 JEofof gt A|FRA| SFYEFl HXTE
I53olA ALAFZo] ZRlE vl Jlow, ATER] F%
FIHY AFTE B2 350 F&3 7HI= AEA
5329] AR BIHRJTKSu et al, 2018; Wang et al.,
2022). o] &t ZAIE 57| sl Al FEA oA = &4
o QLAARE S8 PRI ES S8t glon
(He et al., 2023), £42+-8-3} wpfjd) g A A4
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48 Fo|t(Qian et al., 2020; Wang et al., 2020; Xu et
al., 2020; Zhou et al., 2020). = FXEFH EAlof o]
o] AYUARS NS T3 AA7ts WA SHE 5%
2 A7) REfE SYste] gAe A5 9 Solth
T AT AFEACNA 3.5 Tef oo ghEstARG W
Aste] A4 Folm, S 38 BARR| o] H Aogal B
1= QAH(Dai et al., 2021).

S 2419 7|AFet FHF= HAAY =
sdeto 2 745 F|uiero] BEatth OX|2Ee] MR
AR AlzoA= T3 3ol glE =T, olet ol
Zieel 2AFTo] 2 e U A Fu 2
A AR Baleart o 59 WA & ok SEeR
A FAE] $JR|gE 2jg=o] & A (Lishui Sag)oll A= T2
Al ZAGoIA AP E daleart AZE oLy Hujgd
A E AfE7} RIE QO m(Wang ef al., 2019), 22E
dSaoel Hato|ThE Ao A= 7]REeE thA) "ALel AF
3 u}k AThLyu ef al., 2023). o]2g Al = Eaf S5l
A& 71RkeE Edlolet 22 vHE 2 EdlolE X5t
2L FALNEE 380 s 13T et 3= Al
Ayt

SHA 7]t vhet o), F S 2R 7k Alo]
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Fig. 11. Comparison of sandstone distribution interpreted from 3D seismic inversion within the Western Slope Belt of (a) the
Jeju Basin (after Paik et al., 2026) and (b) the Xihu Basin (after Ding et al., 2021). Both areas show similar sandstone distribution
patterns and structural trends, and hydrocarbon accumulations have been reported from the sandstone interval shown in the Xihu

Basin.
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sholsl AFEA} AR B4 webijer F2A B4
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Atk BUFA 75, HHAA A, S2uEY, 24 A
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tH(Choi and O’Sullivan, 2026; Jung et al., 2026; Kim et
al., 2026b; Lee et al., 2026b, 2026¢, 2026d). Al 3D A}
79 I A2 A AFS H EFHS AEA AA
shgon], Yo U WAL B AT WS 4%
N2wl] 2 TR S AR 02 AXISHATHChoi, 2026;
Hwang et al., 2026; Kim et al., 2026a; Min et al., 2026;

Paik et al., 2026; Yeom et al., 2026). T3 HAIH IS &
832D A2 9] 3Ds}e} X|FBHELA AR o] 25} AL
A SRR BAL IR 8 Aze B4 A
YoM, FF deftiEe A= 4o Fe=ot &84
< 37 A 71 FAYE BoEth(Lee et al,
2025a, 2025b, 2026a; Hong et al., 2026). o|&jat A7 A4
IE2 FfE6 BAIA thefat Aol 7] ez
AEE S-S BT, FF ddise ArEAE
Ty o] X Aot EUS Eole vlole dEA e
2 =go] d Aol

6.2
B

2 Ao A WeThERe) T GAteh A2 H5E
AFEA 3D AT RS TR R A2 A 7R
o4 AT Qe FUHOE AR, $F AFEA
CAREE A CRE L PR D E S D RN o
P A S ARk 1 Fa AR theat ek

1) Sl A 19804 ol ol Aok A
a9l A% AT 3] 22 WA Fulo] WABHAL, o]
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S0 A4 7ks BE 7F5A Brko] FR3 A 8910

= 2}-g-3f gttt
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Seafloor
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+— Western Sub Sag ——
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Fig. 12. Exploration play types proposed for the South Sea of Korea (modifed after Lee et al., 2006; Cukur et al., 2012; Paik et
al., 2026). (a) E/O/M Structural = a-1. Fault-bounded anticline; a-2. Fault block; a-3. Anticline, (b) E/O Structural-Stratigraphic
= b-1. Fault-bounded channel; b-2. Fault-bounded fan/delta, (c) E/O Stratigraphic: c-1. Channel/Fan/Delta pinch-out; c-2.
Basement onlap, and (d) Weathered and fractured basement: d-1. Weathered and fractured granite.
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