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ABSTRACT: This study applies seismic facies analysis to the Eocene and Oligocene sedimentary successions in the northern Jeju Basin
of the Korean South Sea, using 3D and 2D seismic reflection data integrated with lithological and paleontological information from exploration
wells. Within a recently established 3rd-order sequence stratigraphic framework, six seismic facies types were identified and mapped based
on their reflection characteristics. Interpretation of these facies indicates that during the Eocene, deposition occurred mainly in structurally
segmented rift sub-basins, where an alluvial setting was well developed, including alluvial fan, channel, and localized lacustrine environments.
From the Late Eocene, a gradual environmental shift from fluvial to coastal settings occurred as a consequence of relative sea-level rise.
During the Oligocene, basin infilling promoted the transition of the depositional environments from the upper coastal plain to the lower coastal
plain and shallow marine settings. Our study results have revealed that the Jeju Basin has gradually experienced an environmental change

Copyright © The Geological Society of Korea 2026
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from non-marine in the early rifting stage to marine settings, and provided important constraints on the timing and spatial distribution of

depositional environments.

Key words: seismic facies, depositional environment, Paleogene, Jeju Basin, Korean South Sea continental shelf
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version 6 (Wessel et al., 2019) with the source data (Tozer et al., 2019). Information for the locations of the Chinese hydrocarbon

fields are collected from Wang ef al. (2019 and 2020).
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Enlarged map showing basement topography of the northern Jeju Basin and the locations of the data set, including 2D and 3D
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Fig. 3. Paleogene 2™ and 3™-order stratigraphic chart of the northern Jeju Basin (modified after Lee ez al., 2026a). TB: Top of

the basement, TE: Top of the Eocene, TO: Top of the Oligocene.
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Table 1. A classification scheme of the seismic facies commonly recognized in the Jeju Basin. Descriptive terminology for seismic
facies was adopted from Mitchum et al. (1977a) and Xu and Haq (2022). Each facies was interpreted through integration of the
dataset, including seismic reflection characteristics cutting samples, and gamma ray logs. The interpretations were cross-validated
with the existing paleo-environmental reconstruction model based on palynological analysis (Yun, 2019).
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Fig. 5. Parts of the seismic sections showing sub-types of (a) SF-1A (sheet drape), (b) SF-1B (lens or wedge), and (¢) SF-1C (thin
drape). For detailed description of the facies, see Table 1.
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Fig. 7. Parts of seismic sections showing SF-3 facies. For detailed description of the facies, see Table 1.
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Fig. 11. Depth (measured depth) correlation of seismic facies and seismic sequences between Well G and Well O. Note that depth
conversion of each 2™ and 3™-order stratigraphic boundaries was performed using the time-depth relationship established during
well-to-seismic tie. Ages of the stratigraphic boundaries were constrained from the biostratigraphic formation tops of the Well

G and Well O, previously suggested in Yun (2019).
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varies from soft to moderately hard, blocky
to fissile, non to slightly calcareous and in
places grades to siltstone.

Siltstone is light grey to light grey green,
hard, blocky, moderately calcareous and
occasionally grades to very fine sandstone.
Coal is black, hard and blocky with an
occasional vitreous lustre.

Limestone is white to light grey, soft to firm.

Paleo-environment

SF-2

Shoreface
1,887-2,105m

—y

sandstone, claystone and
occasional siltstone
Sandstone is light grey to off white, fine to
coarse and rarely pebble size; grains are
rounded to angular, subspherical to
elongated and poorly to well sorted; itis

LM"\"J ‘j

poorly us in part
and occasionally pyritic.

i

"HT"’
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Clay is dark grey, grey green and
light grey blue in parts; varies from soft to
hard, blocky to fissile, non to slightly
calcareous and is micromicaceous with
fine carbonaceous laminae in places.

SF-3

Lower

coastal plain
2,105-2,224 m

SF-4

Upper
coastal plain
2,224-2,509 m

{

e, P,

WM

Conglomerate with associated degraded
igneous rock and altered claystone
Volcaniclastic conglomerate is off white,

red brown, light green grey, with poorly
sorted pebble size clasts, which include
dark and tight coloured fine grained, partly
clay replaced volcanics and feldspar;
clasts are set in an abundant clay matrix.
Weathered igneous rock is varicoloured,
including red brown grey, pale green, tan,
grey yellow and is often mottled, speckled
and marbled; itis very hard, blocky to
angular, micro to cryptocrystalline and
mainly non calcareous but has occasional
crystalline calcite inclusions or veins.
Claystone is grey green, grey, red brown
and brown grey; darker shades are
moderately hard, blocky and non
calcareous, whilst the lighter shades are
soft, sticky and slightly calcareous

SF-6

Fig. 12. Data integration of the well lithology, petrophysical logs, seismic facies interpretation, and microfossil-based paleo-envi-
ronmental interpretation from the Well G. Lithological and log data were modified from the KNOC (1991), and paleo-environ-

mental interpretation were referred to Yun (2019).
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Paleo-environment
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DEPTH | GEOL LITHOLOGY GR DT Mar. Lithology of cutting samples
(m) JEPOCH | p st sanp cry [0 (9AP)) 150| 240 (us/ft) 4| Jrans 9y 9 P
7
[ S — fp Interbedded claystones, sandstone and
@ = coal
= — s Claystone: light grey to green grey, homogeneous.
O [a— | - soft, plastic, non-carbonaceous, non to slightly
1800 © calcareous
O = — Sandstone: clear to white to light grey, medium to
— - coarse grained, occasionally very coarse grained.
= ‘-’_r. quartz, subangular to subrounded, moderately sorted
e g g ? moderate sphericity, homogeneous, loose.
— unconsolidated, no apparent matrix or cement
1900 E — = inferred good porosity
- - - Coal: black, massive, hard, vitreous lustre,
| IE) conchoidal fracture, homogeneous subfissile in part
% . rare red-brown resinous material
(b} =1 57_ Claystones with interbedded sandstones
L2000 & 7 and rare coals
8 r brown to grey to light grey, massive,
o K , firm, non-car , non-
o> -1 calcareous lo slightly calcareous in part, plastic,
i sticky, micromicaceous, rare pyrite, grading to a dark
C_) = grey, massive to subfissile CLAYSTONE from 2160m
2100 — Sandstone: white to light grey, as above for interval
_i — 1922to 1967m.
Coal: black, massive, )
L B fracture, vitreous lustre, angular fragments.
L
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2200
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#
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Shoreface
1,910-2,218 m

ey

- 2300
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E. Oligocene

2400

Clay with interbedded d

with minor clay

Sandstone: light grey to clear, occasionally rose
coloured, coarse to very coarse grained, occasionally
fine grained, occasional granule and pebble sized
rounded quartz grains (conglomeratic?), moderately
to well sorted, angular to subrounded, homogeneous,
moderate sphericity, loose, unconsolidated, no
apparent matrix or cement, rare pyrite cementing fine
grained quartz aggregates

Claystone: brown to dark brown, homogeneous,

SF-3

Lower

coastal plain
2,218-2,460 m

2500
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firm to hard, 3
micromicaceous.

Interbedded claystones
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2800
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Interbedded claystones and
sandstones
Sandstone: white to light grey, clear, quartzose, fine to
very coarse grained, angular to subrounded, moderate

SF-4

sphericity, poor to very poor sorting, loose
and unconsolidated, rarely aggregated with patches of
calcite cement, firm to hard, no apparent matrix, poor
inferred porosity.

Claystone dark brown to brown, massive,
homogeneous, subfissile in part, blocky, non-

3 n
part, firm to hard

Claystones interbedded with vitrinitic
coals

SF-5

Upper
coastal plain
2,460-2,853 m

e

a/

£ TD2903m

Fig. 13. Data integration of the well lithology, petrophysical logs, seismic facies interpretation, and microfossil-based paleo-envi-
ronmental interpretation from the Well O. Lithological and log data were modified from the KNOC (1990), and paleo-environ-

mental interpretation were referred to Yun (2019).
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E10 & E30 & E505lock
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[ SF-1B (small-scale lake, marsh)

[ SF-2 (lower coastal plain, shoreface)

[ SF-3 (upper coastal plain)

] SF-4 (rift basin floor, valley, distal alluvial fan)
[ SF-5 (proximal alluvial fan)

I SF-6 (interbeds of volcanics & sediments)

Fig. 14. Distribution of seismic facies, showing the spatio-temporal evolution of sedimentary environments. Note that the back-
ground of the facies distribution maps represents topographic undulations of lower boundary of each 3™-order units. The location
of the study area is indicated in the inset on the right side of this figure.
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& Hrgsk= SF-1B 182 o Al7|¢} npriA| 2
ZEA AA =y, 030 FFoMe A 553 FAR
Zo] oF 1-2 km FEZ AFHH o2 BEJITHIH 14d).
olZt B B2 o] A|7]9] X AFEA7} +2H 0
2 249 g/iEA dANA Bolu, A& EH2E-
of 9J3f] X|g 7| &Ho] AstE FHA B H FHo R Aty
RS A AHct.

8.5. 27| 22l Ml 050-lower

%7] 2834 050-lower =32 SF-1A, SF-2 @ SF-3
9] BTt e R FAETHIE 14e). A7) = 1A
030 S H|wsh o, o] A= AFAY 5ot d
FHollA SF-1AL} SF-2 BHdupito] MiEA F98os &
Zsh= o] EXFoltt. H, o] A)7]of] S-AlsHA W
SFAE SF-3 BT AdS AR ARl 3t o] £
HLA7F AT SAETHAH 14de). Y 2 AXSh=
SF-1A RJa2 AR ZETollA 2F2 kme] Zo =g
e, d& 0 2 ZE G|} EAkE o] o oF 3.5 km
of o]2r}. $HH, At E= 3k FQHE Y BES ek
SF-2 BHJupil2 oA SF-1A £X 99 S8R+
FeHE et GE o2 SEo] A1 FER tiE
2 Aok REE HATHH 14e). ol ¢t do] g
7o) EA YR 2 A= 922 AlARRHTE O50-lower 55
WollAl 1A =l= RE edohie Atx]e Ayt A4
H| 2% SFERgE I (sheet) & BOIVH(1H 4, 14e), HH A
o= IR XFo| GFo R FAUX = H7]F(wedge-
shaped) &2 UepdT. o]t &g 542 S 7|9
HAEE FFo] AFH LR FH AFHUFS Wgsh=
Aoz sjAHct ole} e 050-lower FF2] BHAJulAt
ExE 7|29 84 B 37 ol siHof 2 sl g3
o] Mz} FHEHA, 2] Axto] AM-&A4 Ho| FFo =
AHE L Y-S A AgHt.

8.6. 2J| S2/11Ml 050-upper

57] &8 1A 050-upper 72 SF-29} SF-3 139
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AR S E A AASh= SF-3 'HAuHY] 2= 2 W
37 o, SF-1 3 th4lof| SF-2 gdul/do] 1 2
£ ARsheA Ag S22 s sistE Yol A1AY 5
o a5 ol FHg A o2 IdstA Ut SF-13} SF-2 g
Aot B AR Y oA vty oz me] g
e (1] 4), o= H|2d] PgAo]ar Fo 2l EF
70| A = AALRITE o] 23t Bdubite] B &
A& 7] SYAE| 0|28 AR o] At Auj F
A A AH 0 & ol = PS-S WYt A2 A HTt

Hot
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= stk 2)7)9) A4 SEe 7 A A 7)o b
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Fig. 15. Schematic depositional model of the northern Jeju
Basin during the (a) Eocene, (b) Early Oligocene, and (c) Late
Oligocene. The Eocene was characterized by a rift-basin flu-
vial system dominated by axial channels, floodplains, and allu-
vial fans. Progressive basin filling led to the predominance of
upper coastal plain environments in the Early Oligocene, fol-
lowed by lower coastal plain and marine bay (or large-scale la-
custrine) settings during the Late Oligocene transgression.



ARz F4E A 54 det o] Al
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3 oqtiZ FEE] APE v AEAF0| LSt
o, o]52 o|% X SEHE A wiAE A "ot
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Sh= BT SF-47F SAISHA UehiH, T FHes
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