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ABSTRACT: This study conducts a 3D petroleum system modeling of the Jeju Basin to evaluate whether the proven petroleum systems
of the adjacent Xihu Basin can also be effective in the Jeju Basin. To enhance the reliability of the study, the latest 3D seismic data and geochemical
datasets analyzed by advanced and high-resolution geochemical analytical techniques were integrated. In particular, geochemical re-analyses
based on detailed lithofacies classfication of source rocks indicate that high-quality shale and coal-bearing strata were deposited during the
Eocene and Oligocene, providing critical evidence for petroleum potential in the study area. Modeling results suggest that Eocene and Oligocene
petroleum systems are working in the Jeju Basin: The Eocene petroleum system is mainly effective in the western slope belt, whereas the
Oligocene petroleum system is evaluated to be effective in the central anticline inversion belt. Despite significant tectonic movements during
the Late Miocene, hydrocarbon generation and expulsion are interpreted to have continued after major structural deformation events. This
study have academic significance in that it visualize the timing of hydrocarbon generation, migration, and accumulation in 3-dimensions
and evaluates regionally effective petroleum systems. Overall, the petroleum system proven in the Xihu Basin is considered applicable to
the Jeju Basin. The results of this study are expected to contribute to establishment of future exploration strategies and to the reduction of
exploration risk in the Jeju Basin.

Key words: Jeju Basin, petroleum system modeling, eocene petroleum system, oligocene petroleum system, Xihu Basin
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Fig. 1. Regional map of the East China Sea Basin including Zhemin uplift, East China Sea Shelf Basin, Taiwan-Sinzi uplift belt,
Okinawa trough, Ryuku islands (modified after Paik et al., 2026).
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Fig. 2. Depth structure map of Paleocene in study area including blocks, coverage of 3D seismic surveys, 2D seismic lines and

well locations.
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Table 1. Input parameters for 3-D petroleum system. The facies maps are in Fig. 3.

2nd or 3rd-order

Epoch IEI;; sequence Layer Lithology or facies map Petroleum system elements
boundaries
Pliocene~ 0 Seabed PLI10 Ss50%, Sh50% Seal
M90 Ss100% Reservoir
53 MBS0 Ss40%, Sh60% Shale source/Seal
M70 Ss40%, Sh60% Seal
M60 Ss66%, Sh20%, Coal14% Coal source/Seal
Miocene ™ M50 Ss80%, Sh20% Reservoir
M40 Ss60%, Sh33%, Coal7% Coal source/Seal
M30 Ss60%, Sh40% Seal
M20 Ss80%, Sh20% Shale source/Reservoir
M10 Ss80%, Sh20% Reservoir
.Late 23.0 O 070 *Facies map 8 Coal & Shale source
Oligocene 050 Ss50%, Sh50% Seal
28.0 030 Ss70%, Sh20%, Coal10% Coal source/Reservoir
025 Ss20%, Sh80% Seal
Oli;(fzne TO30 020 $580%, Sh20% Reservoir
ol15 *Facies map 7 Shale source
o10 *Facies map 6 Reservoir
339 E90 *Facies map 5 Seal
E70 *Facies map 4 Reservoir
Eocene TE E50 *Facies map 3 Shale source
E30 *Facies map 2 Reservoir
E10 *Facies map 1 Coal source
Paleocene 56.0 TP P10 Ss50%, Sh50% Seal
Cre%i[:ous 66.0 TB BSMT Granite100%

% TB: Top of the Basement, TP: Top of the Paleocene, TE: Top of the Eocene, TO: Top of the Oligocene, TM: Top of the Miocene,

Ss: Sandstone, Sh: Shale.

o} AR AFARTAL JAN DAL 397 TF
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558 &85 tHChoi, 2026; Hwang et al., 2026; Lee
et al., 2026b, 2026¢, 2026d).
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der equence boundaries)S E33IT} 22} A|SA] FAAH
TB (Top of basement), TP (Top of Paleocene), TE (Top of
Eocene), TO (Top of Oligocene), TM (Top of Miocene)©]
H, 32} XS4 AAH2 TP10, TEL0, TE30, TO10, TO30
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3h4 A=A AF(Yun ef al., 1999)3 E3) A|7]S W3t
3] ST 4= Q= 22 AlSA BAER TB, TP, TE, TO,

TM} 32} AJE-A Z4AHS] TO30 (Top of Early Oligocene)
L AL 718 SHAAR ESHAHE 1). 3 63,
0,171,172, 13, 153)9] ARMA= IA A28 7|Htez A
L EECCES U EEE R G EL
3 47 EEES olg3tel 71 TEEEE TEIg0h
=99 Aofo] HaA mue A4 S8 et o
4Hinversion) 4] Ao} a4} 34 AE Fg st
T8 HHES F Btk ES shrolMe B8 A9
THEE FHAIA 9B a2 /4 E 54 AEA
Eo| FAIBH Tests, ddd vieAE 7R 8582
2 A of Al7|ofl= 2Fa Al i Y%l ARE
AS 2 gt EF A 92 AdiF o2 34 FFel A
o AHE 7442 1 BT Wl dagos Soju.
O3 3o o] 21 &t X 50] A A2 =HUA 55
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# Sh: Shale, Ss: Sandstone, Slt: Siltstone, Cgl: Conglomerate

Fig. 3. Facies map of major petroleum system elements. E10: Eocene source, E30: Eocene reservoir, E50: Eocene source, E70:
Eocene reservoir, E90: Eocene seal, O10: Early Oligocene Reservoir, O15: Early Oligocene source, O70: Late Oligocene source.
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source rock intervals analyzed by wireline log and geochemical data.
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