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ABSTRACT

This study focuses on the seismic stratigraphy, tectonic evolution, and
depositional environments of the sedimentary basins in the southern continental
shelf of Korea, which were analyzed using 2D seismic data (about 3,150
line-km) obtained by the Korea Institute of Ocean Science and Technology
(KIOST) and supplementary data of three drilling wells from the previous
hydrocarbon exploration.

In the study area, 3 sedimentary basins, Socotra, Jeju and Domi basins,
are defined by large-scale basement highs. The basin-filling sedimentary
sequences are divided into 4 mega-sequences bounded by the top surface of
acoustic basement and major unconformitic surfaces recognized both in drilling
wells and seismic profiles. Chronostratigraphy of the seismic sequences is
established on the basis of biostratigraphic data from hydrocarbon exploratory
wells and the stratigraphic framework of Chinese research data which
constrain the age of the lowermost sequence to be approximately the Eocene.

In the eastern part of the Scotra Basin, the boundary fault systems gave
rise to various-scale grabens or half-grabens immediately above the acoustic
basement, which strongly suggestive of a rifting accompanied by extensional
fault movement. In the Jeju Basin, however, the acoustic basement is
dominantly characterized by monotonous surface topography instead of
high-relief faulted basement blocks or wedge-shape syn-rift deposits. Therefore,
the Jeju Basin is interpreted as a sort of sag basin where the basin opening
was mainly controlled by basement subsidence without significant horizontal
extension of the crust.

Depositional environments of mega-sequences, interpreted based on the

_Vi_



correlation with biozones in drilling wells and partly on the seismic facies
analysis, are summarized as follows: (1) terrestrial lowland for the upper part
of MS1 (Eocene), (2) lower coastal and oceanic environments respectively for
the lower and upper parts of MS2 (Oligocene), (3) open lowland and middle
coastal environments respectively for the lower and upper parts of MS3
(Miocene), and (4) shoreface and marine environments respectively for the
lower and upper parts of MS4 (Plio-Pleistocene).

On the other hand, the Eocene and Oligocene sequences (MS1 and MS2)
in the Socotra Basin have experienced with compressional deformation giving
rise to folds and thrust faults, and the upper part of the deformed sequences
has been eventually eroded forming an angular-unconformity at the base of
the Miocene sequences (MS3). In western part of the Jeju basin, Eocene,
Oligocene and Miocene sequences were also regionally deformed. More than
three events of the compressional tectonism are indicated by distinct
unconformable surfaces at the top of each mega-sequence units. To conclude,
four stages of basin opening and evolution history are suggested in the
Socotra Basin and the western part of the Jeju Basin. Initial rifting began in
the Late Cretaceous building a series of grabens and hlaf-grabens in the
Socotra Basin, whereas basement subsidence without significant structural
deformation occurred in Jeju Basin at the same time (stage 1). Regional uplift
and folding (Yuquan movement) in Late Eocene - Early Oligocene terminated
the initial rifting in Socotra Basin and subsidence in Jeju Basin regions. In
the Early Oligocene, the rifting and subsidence started again in the Socotra
Basin and Jeju Basin respectively (stage 2), which were interrupted by uplift
and folding in Early Miocene, marking the transition to the postrift phase.

Regional subsidence continued in Early Miocene - Late Miocene (stage 3).
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The tectonic inversion (Longjing movement) occurred in the Late Miocene,
interrupted the subsidence in Jeju Basin region. Subsequently, the entire area

entered a stage of regional subsidence again (stage 4).

- viii -
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Fig. 2. Tectonic provinces of the East China Sea region. The dotted line aa' denotes
the location of a geologic section shown in Figure 3. Modified from Lee et
al. (2006).
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analyses. For location, see Fig. 2. Modified from Li et al. (2009).
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FA e o AFEA](Jeju Basin), AFEHEX|(Socotra Basin), 183l Z=u]E
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2011a). H3HE Ao At tha eke] dAE QAW BREe] ATEA
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; A FAETAE 1998, &84 9], 1999)(Table D).
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30.5°~ 32'N, A= 124"~ 126°'E Atolell 4X& 7]uket AAthell =™, FZ
© YAt §7IH, &= stolxote §7IH, 1 HFAFS AR g7
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Table 1. General summary of Socotra, Jeju, and Domi basins.

Socotra Basin Jeju Basin Domi Basin
Area (km’) 13,000 11,000 10,000
Max. Thickness
> 4.5 > 55 <45
of sequnces
Age Eocene ~ Late Eocene ~ Eocene ~
) Normal faults,
Geologic Reverse faults and Normal faults,
folds only lowest .
Structure folds dominant local folds
part
Continental
(Eocene ~)
Vv
Continental Marine Contienetal
) (Eocene) (Late Oligocene ~) (Eocene ~)
Sedimentary
\Y4 \4 Vv
Environment ) ) )
Marine Continental Marine

(Late Miocene)

(Early Miocene ~)

\4

Marine

(Pliocene ~)

(Middle Miocene ~)
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A, A7-F7] mrel A, 7] wlo]Al, 1gal FEol-ETol2EA F
FJARAGHS AAE st 5719 BT 292 AR

229 HAZRA g AFE TRt A AFH PZ-13< 14

B 248 B4 o] FoHTHZAPEX, 1984; ZZE4 9, 1985 A3 <], 1985

BE& 9, 1993). &4 TAFolA o] FoA AFFARTE 7] W&l skl

AAste dlerel gelmAle] AL FAHsket olEgol X, F7] vlo] 94

e §487, Fehole-Zo|2ENddE sYBE S AN sEe] A&

of

T

2.2.2. AFEA

AFEGEA O] AR fAete 7Nk AAWE A FEA(Jeju Basin) 2k
Hao FAWT 9 (1980)0 o9& Ao 2 ALEHJAL(LFE 9], 1997), F=ol A
= ‘A% ¥EU(Zhedong Depression)' 2t =1 Athlee et al, 2006). #+X] 2]

Aol B =7o] JUJAT HIZ7HA o] Fo I AdTE(AE
9], 1994; HF<1 9, 1995; &l <, 1999; 724 <, 2008; Lee et al., 2006;
Cukur et al., 2011a, 2011b; 2012)S T3l 52 v AFEA
ol &7, ¥&2 AFEA, 18 FEFde &=
AdHEG o3 MR 30710~ 32°40°'N, A= 126°10'~ 127°10'E)= Ut &%
A5FT HEd 7 FLdFEMETS ATl TFETFg 2. EX9 T
A X2 FLFEMNIEFY AFoln Zolr7t 5.5 km o] ¥ o= yERGTHCukur
et al., 2011b).

ol
2
rr
:\_l‘

rlr
?i
2
_{

K
N

Ex e} Hete oz &

AFEA AGANE F IR GAFOl AFHJL T F 4FAA Sl
A, KV-13e0 A A7) Meb] 844, IDZ V-1glAE 7] #ep]

A =S, IDZ V23 |4 #Ankel, 283 SE-18dA= #epr] &
A4 sAFto] A JATHE=A 70 dFAE 2008).

AFEA Y HHSA= A 27HA ez vdo. AeEd £1(2003), Lee et
al. (2006), Cukur et al. (2011a)olA = 379 FYEAFAES 7|Fo=2 479 &
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Ao FHE FEISFAL, dFEA 41995 A= MY FYEAFAS VEL
2 509 g4y SEE TR olHd A9 Aol= whol oAl Fof Al
3ol W& Zolth. =3I HehR HAS the AZAHE o eAlet & arA
2 AZ & o] AAIEH AREr=ALd AL, 1997, &8 9], 1999).
o (1999l ofstd, AFEA e HABAGL oA 7|t stls 54
@0l FABIALH, SYIAE S A J447 s do] warsts S 7
HeskA EEsidt. ol F mhole
Al 716 Aol whE sjAe] g2 Id) vl 4ol ALHTRIE vt
oAl 7t ETpol Al Fol sidI FFe HolFAF= AAH F7] EEolL

A
AFEE B 33 sjddd oz uiHiY s =40
2.2.3. =H]&A

‘TR g HA L Kim et al. (19870l o&] A& AHEEH A=, (T
2| (Fukue Basin; Frazier et al, 1976)", '&A|F&EA (&<, 1984)°, 181 "=
H| -4 22| (Tomi-Sora Basin; Lee, 1987)' 2% EATHL & £, 1997). =3 5
oM E ‘TR Y FEd)(Fujiang Depression)’ 232 A 3FchHLee et al., 2006). =1
BA = AFEA e EFi A3tz 9o HFZxoz AREo A <l
7 Bs-dA WEer ddsts HAEA Y AFEA k= 7Rk A
o o8 EHL H&Eo Fill =FTEASGE s 240k F7]Hol o3
HAEo Atk EAY TEE BE-dA BFo=E oF 120 km, HA-EE W3
Z2 Ao ¢F 60 kmelx, Hul Zol= 4.5 km olst2 Yeldt T3 xS T
M Z2A(FHH F5 A6-2FTA D= Ao 55 7HEAg sidEdy d5i=

FE QoA dE= Fgoz o] WHKim et al, 1987, Hirayama, 1991; 7-&
A 2], 2008).
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A FA7 AN i, AR GQ00DE AN L Fa) EvEAY A
g 5 2h9 FYRATES AL S PhS FVA@L DA EE 2] vho]
oA, F7) vroleA mE Frlutol oA, Feto] e-Febol AEANE TR
=3, Peq SQ0RE FHAA FUE AFFT B eyt BaARG QS
BAASE gulstel Asty HAZY AUE o od8 BeA-LeA=

H31eh obed, ol4% Q008)E F el FARRAFAL AAZ 47)e)
FUN(N0A-F7] LA, F7] Lel3A-27] vl @A, Z7] vhe] LH-F7]

nto] A, #7] mpo] e A-dADE FE5FAT
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A3 A7+ 2w L AH

3.1 9+ A&

3.11. 2D &4 gA AR

ATAGe FUUFE A4, 537wl AP, FAAote §olUE
MEG AFEAL LIESEA] ARE z@%&q@g H. AT AR D
A3 2A5(Fig. D F 54Ny SH= H ¢F 3,150 line-kmell o2& t5

A2 g4 s (multi-channel seismic profile) & 241, 2011 k=& k34317 &
doll o3 HSHAY. A s dAtrled &5 2FHITE ol &t =
W55 A4FT2 5@ 72 dEs e RE -4, BA-EE, He-EA HE
or AAR FAHAS mEtAd FPHJoH, AAGEE nAAEALTHAAAY
DGPS(differential global positioning system)E A}g3le] HEFH AT dF AL
g a gAb Az g Al tiRlE flske] PZ-1, SE-1
= TS AV HIAW. =3 AFAYGY He5F HASE Zu|-1FlA
EYZ-13, KV-122 A7 olojAs FAL =rEA N AFAG7HA SAH
HIE flafiA 2A =AU

BAgu gAate] Sdo2 1,380 in’ &9 oo d(irgun), FALOE 108 AQ
2EgH(streamenE A& T BARAAA FHE A5 ALA e e
slfAstrlsdolA s e, 1 RS ot v Aok
(D A=YY(data importing): BZNA = olojxd AFAwtt FAAEe
= Aol SEG-D2 7|&o] "t} o]& Tl AS5H As5= ALA & A7
A ProMAX®] SED-D BE& T4 A7t 1A o2 dedn

2 ALWEZ ¢ (geometry importing): &H 7 2171 2F A4 T
3= NFARE AAE AA 7EFH F= 2= A= A2
2= s el tiHAIZI T

:a
Ll
o
ofo
ol
ol
£
(m
v}
o
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126°

N

v A

""" IV Hupijiao
\ Rise

M-1

s

30 km

125°E

126°

Fig. 4. Location map of 2D seismic tracklines and drilling wells. The dotted line

indicates approximate boundary of the Hupijiao Rise (basement high).
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(3) Edol& WA (trace editing): A5HE AAANA UFs, o & ofFo
%t g, Aduk gl o dFE T EFolx 9 FE AdE AAT

(4) ¥Hg 9 xo]Z AA(frequency or F-K filtering, noise reduction): # 3}
T J/e 2 s Je AAE AT Fus 2EHE AH o=, AFHRG A
AZE 2 e 2 GRS IS JAE fs FHTdA grE Ajt =

@ A%H AW Hol: BT} ofd BFAHOR WAL wolzE AA

(5G) 73&¢4r 744 B A (spherical divergence correction): 419 A= w7
g FelA grtEE, o] W A EE AUAE BAZL AT AHER A
ZE 2HE AEZHA LS ) A9 FE3|4x(gain recovery)= X 2]eHA] EkTh
6) £=3&4(velocity analysis): Alst w2 o] B9 £x&= 7 wjdo AF
Z A g owjde U5, Fx Sl Y FREAE #he AN, 4 B # o
Ao & ARE £x 49 HAVE <A Ao =3 dRbog @A
S ARE Z25E FE3YYs ndste wet SUkske dEs Roled, B E
g £oFx ot HF sdadd 449 FEE FesA "o

(7 S&wrAbst 9 A(SRME, predictive deconvolution, water bottom multiple
prediction and subtraction): thERAME = B2 Al Bxste 5ol HHAH
F oW o wAlE 3 7IEE WAEE, oS gz AM(predictive
deconvolution) =&& AR&stAY, SiAH TFHEANS A ARME:  surface
related multiple elimination) W& o]&3sted JASIATE 53], £ AFAIL
A A ETE kol thFRbAbTbol] &7 SRt miefo] oY, AHjHow
A Foll SA 9 whALgo] Yru 3] a7t A LA S APE Sl A Al
39 ZZo oy Lo YAtk wWEtA SRME £lol= water bottom multiple
prediction and subtraction 2E& o] &3t & 3}FATH

®) £=8A A P velocity analysis): FLoZ EEHE thEuAlulo)
AA 7} o] Rl ARE 22 HSEEAS T3 Aozl ARE 1A EE74 AR
o thHlgt} o] AL FFo g sl WA HE=EA Ao exE Foln

7:14,].;&0; X]-E,,] H]— %%o]%

~~

o d

A

N

o
9 343 ¥ Td(common depth point stacking): &4 FHAAEE ztw



NMO(normal move out) BEB-& HAAF F o]F shve] Edfo|xz2 st
Aoz, NMO AgE 3 &3} S=7x5 AEsty] T oy 4
Aok =3 FA A A (common depth point sorting)= A =35 T}

(10) F+ZEAH(migration): T2=S Algte] tisty YelUE F2EAES A
TZHA(time migration), A= W3t YetdsE AS AE FE2HEA(depth
migration)o]2tal ot olHd HeE §HALRe] =EAITRe] o3k REAY 9] o] F
= RAst] WHkALKS sty AR Tz oA AA == 2 @40 34
A BEAS T AFS AstTxe Hebs §oldA ok 53], AfF mAF
< B7te = EfTxe F3 golo AT FAVF 274
A g3 ol o,

E?L'
ol
rir
_ﬂ

l

o
i

ln
ruﬂ J
o
4
Og{:,"
i

rr

3.1.2. AIFF AR

ATAL) BEIE AFFTS FUNER 4370l PZ-13, 537 =2 )
AAYE B SE-1F, AR-13°] IAFHFig 4. PZ-13L FFA4AA T4
o} ZAPEXelA 1983 AFEZHEAE o= FAE 1,200 mE A|FE 3t
A3, SE-13 HADSONoIA 1990 el AFEAE thgos FAE 2,904 me
A|FE st tHTable 2). I28]al AE-13-2 ULTRAMARO Al 1991 ol AlFEX]
E UdOR 2722 mE AFHUT Ak 2 F o] AFFEe) G 2 A
Aol tg 712 A7 ATE o g3te] wAT YA A8} U

r$£

O—Ll

3.2. A7 WH

3.2.1. A A B4

B g H o) UEeRE wRAMA(reflection surface) 5L A 2=E AT 9=
EAEY, B85 5) Aol Su&xe) WEAtold o5t Aty uth}

A ATt g AR FARMLS A S AET & dx, GHol
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Table 2. General information of drilling wells (PEDCO and ZAPEX, 1984; JGI,

2005).
PZ-1 OKDOM-1 GEOBUK-1
Lat. 31°18°57" 31°21°43" 31°12°23"
Location
Long. 125°45°46" 126°17°46" 126°11°55"
Company PEDCO/ZAPEX HADSON ULTRAMAR
Spuded Data 30-May-83 20-Jan-90 6-Apr-91
Total Depth
17-Jun-83 13-Feb-90 24-Apr-91
Reached Date
Abandoned Date 25-Jun-83 13-Feb-90 3-May-91
Kelly Bushing (m) 26.21 26.20 29.52
Water Depth (m) 64.62 84.40 72.00
30° 163.37 168.00 159.40
Casing (m) 20" 408.74 478.00 473.30
13 3/8” 766.88 1,369.00 1,203.50
Total Depth (m) 1205.00 2,903.00 2,722.20
Bore Hole Floor Basement Basement Eocene
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Jehte SE@ =95e Ao 4”4 UckVal and Mitchum,
1977).

el FA49] 7R ZAQ F Aol= E A A A(depositional sequence)E, ©]+=

FA7|do] fAFSIH FUAI7]0 dAHE vnF HPI FHALE == FIHZOR
TFAE o] Qth(Vail and Mitchum, 1977). 3ti}e] B A A A2 AR 2 313 A

Aloll= F2)(erosion) H+= F-F Z(nondeposition)2 A AlsH= H-A $Hunconformities) W
A ololl i F <l F3Hcorrelative conformities) A7} JeEbH, ghAdvickE
o M= wkalmH el =Mz FA o (reflection terminations) & 23 <1 X @ th(Vail
and Mitchum, 1977). ZW3 JTALE IS 2 (onlap), coFHAH
(downlap), 452X (toplap), < =olx(lapout)¥} 3 2] 2HK(erosional truncation)
o7 FRFATKVail and Mitchum, 1977; Vail, 1987)(Fig. 5). ©]&} #& EA
3 FEE e HAANA2AE AUSATH T84S e FAIYI
TAE A7l wWZol, SARAC oAl ZIZ2AA(framework)E Al 3
I oHVail and Mitchum, 1977).

ok 2 B FA g JHES ntR o R @ u GAF gl A
E TEetaL, ol AlFE ARt tiMlste] Zbzbe] BAAA 20 diF dUE F
oAttt 12l A @83 SAo tiHlste] FEE 7 HAAELY XY
FS AT REE, TFF5) itk ol F fste S EH SAEAN &

ﬂlll'l
o

X
of)
il
it

d

o

322 AAT= £4



SEQUENCE
o TOP/'QD BOUNDARY

— <

SEQUENCE
BOUNDARY

APPARENT
DOWNLAP SURFACE TRANCATION

Fig. 5. Diagram showing reflection termination patterns and types of stratigraphic
discontinuities. (After Vail, 1987).
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ey

S olFE Y e HASES] Fa, 7R FHo 7Fx2E AASH F=
=89, tholoj gl &(diapirism), ©FwE, 18 FHHA JA Be F7]0
o3 HAPTHShaw et al, 2005). HEAHQ HIFTxRE=
(anticline), 18]31 &AKsyncline) F=7F o™

axial surface)S 7102 GZF 02 FAA Uvt. @A Fo A o] e} 22
ZE2 NEY WA = HAANAXRY SHA AARSE B AETE
21 TH(Bally, 1984; Badley, 1985).
AT G HE

i
>
-
~
3
o
=]
o
o,
=)
D
—~
=
>
-

AAEL m$ =& Jehdr)
mebA A BHE SelA dsHe] A9t Fel(geometry)E Fg sk,
7dAre] Wk Fo] oo &3t

o
)
ol
-
rr
r]I.

AEE G5 7I8Hst &EstA]l dM e Fa A A F(normal fauld),
A tZE(reverse fault) % FAtE(thrust fault), 18]a1 F&o] T (strike-slip
fault) =& #AXF(wrench faulh o2 FEREW, Ztzte] gEFEL 7] & §
He] MslE AAst olE F3 AHel| LS AFEALES FHYE & I
(Bally, 1984; Badley, 1985).

ot 2L EAEES WP OE st A ©BF, F5 T F Y AT
, wE BASTE AdolA FEERSOH, o]F HA S tinlste =4

=
o2 BIEde FxEY AzdHAe Fa olF Ve r = de AYS

L

323 &A493 £4

b4 1} (seismic facies)o] e A St A A HE EZHAIE 2 ojE RRES
AT & FEFH FEHA ste HAAEZ WY EE vASH EAQ A
(5, RiAME Y] Z, F7], A&, vhAHe] WA, AJE29 9% $)E TF
3 A uz EAS Z3ohMitchum et al, 1977). Z+2be] EXNQAEY] 1§ &

B Ee FAE2 At A5 A i FEE - F oz AA st
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3t 4= 9)tHMitchum et al., 1977).
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2D Seismic Data Drilling Wells

» Seismic stratigraphy » Chronostratigraphy
(bio-zone)
» Seismic facies » Lithology

Well to Section Tie |

v L v

Geologic Integrated Depositional
Structures Stratigraphy System Model
¥

Basin Evolution

Fig. 6. Conceptual workflow applied to the integrated analysis of 2D seismic data

and drilling wells in this study.
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A4 BTEA £

A BAR

ST dioM e T4 242 V|RHoR o4 FAEE Ure ASRRE
ol Fo Tt TA AAML FATA ol wiHlE= AdHoes dAHHY, A
Fob shtol El SA AAE Abolol fAEs HAMEHESY] ATS e B4
o SEE ARt & AFAE olE AL, By dudalA 5F7I
gkt AFAMBDE 4709 HAS W FASREMBL, 3, e dATRLH, olE
A9 F8 AAHOE HAS A F ANGEHEEFEE MSI, MS2, MS3, MS4)¢] &
4= FEd A AAE 2ASATHEE. 7; Table 3).

S AL AT 21997 A A 73 1& AF3AR £40 =", 7849 &
AN AAWES ddle diEFdgoZ 1000~20008Hd ] HAS zka, o] WHAAF
A saEEel ok dubA Rl A4 FALHE@rd ordene] ARG Atk

ngtA FA AAMEES T FEE FUHES FE ATERIHYA AGHFY
GF st A o] FA R W 7FA E 2(mega-sequence)dl] 3|3
(Hubbard et al., 1985).

4.2. A5 A

ot U
]
Ho
fo
[
[de]
©
<«
=2
>
—_>ni,
E
)
N
—
of

o H3HE AT dAue F7] uho] A
(Middle Miocene)olth. TFRE, A|F7} o] Fox] A fo] Zyjx|ote Fr|ti7t o
St Zukt A goly] wjEoe] A wWES X HMule] AA SA ti¥lE A7)
ZlelE tha Tt ok mEkA AFEAVE BEd A QoA AFTE o] R
SE-133 AH-159 ddsA &4 ARE 7IRte 2 dnlE st

FIAAAT 2NN E SE-15h AR-1 AFF9 AP A5S 291
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125°E 126°
T—%

|V Hupiliao

Two-Way Travel Time (sec)

125°E 126°

5.0
Fig. 7. Interpreted seismic section showing major stratigraphic units (MS1~MS4) and
their boundaries (MB1~MB4). Chronostratigraphy correlated with 2 drilling

wells.
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Table 3.

Depth occurrence of mega-sequence boundaries in drilling wells.

Depth in meters.

PZ-1 OKDOM-1 GEOBUK-1
MB4 655 959 845
MB3 - 1,950 1,843
MB2 - 2,548 2,297
MBI 1,186 2,853 -
Total depth 1,205 2,904 2,723
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Al(Oligocene) = AAstAS. ey, HT 723 =4 770E3AH1998), &
&= 21(1999), JGI 2009 ©l& AlFF2 HsHEoA AEHE vdhy B4
E3) Aul=S o QM (Eocene)Z 443kl A A5 1 (Figs. 8, 9). =d+ 1A
AHT T=F AFEAY TAEA AARNAE HIG Zolo FTFo AT
o=z ZAFATHYe et al, 2007). Wt B Ao AdFA

filo

_Y\_l‘

+ AT A998 &3 21(1999)¢] AFAE A Este] A9 @)
S/ ek tinlstitk(Table 3).
4.2.1. MS1

o] F+2 &3 919992 AFA EF/lA Ecozone Viaet VIbel thu|Hth.
a8y SE-1F0lA o] 732 FAMAEC] fle 7iolal, A&R-l1EeAs diAd
HstMol EEA AEET @A MS1e] dAtiE ARSI AHA] A=
Ak AT JRe] Ecozone Vel 2@TAE AASE H3d zu 34
(Reticulofenestra daviessii, Cyclicargolithus floridanus, Coccolithus pelagicus)©] 4+
Z57] wioll, L skl =9 o] FXFE o AldA A7) S]] AR
dd Ao AT

4.2.2. M52

o] 73+& &al 2(19997F AN BFA EFolA Ecozone IVe} Vel thH]
Hot o]l dFAA F=ALdATLRA9NANA = A SA o] AEEA] got
F2 FEXA Ao 27t 27] mloleAlZ At 2H Y &85 9
(1999) AFolAE 7] AA~F7] &YaAE AAsHE v (Coccolithus
pelagicus, small Reticulofenestra spp.)¥ StHEZF 2 31Z4H Fo g3 S
HEHW L o] 5 AR sty 7] YAl ol Ahtd S aAd st

o7 siMdrh
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OKDOM-

1

PEDCO (1997) Yun et al. (1999)
Geologic Time |[Paleoenvironment] Geologic Time Ecozone |Paleoenvironment]
i Shallow Marine
Pliocene - Pliocene -
Pleistocene Pleistocene
920 Coastal plain -
. : FO20m = e e e e e
L~ —"~"" shallow marine P~ —~——
11 Middle coastal
Late
Miocene
Fluvial channel
Miocene
. Flood plain 111 Upper coastal
Mlddle with swamp
Miocene
Fluvial channel 1830
1850 T L T N
1870
Flood plain )
with swamp IV Shoreface
. Early - earl
Early  b—jgenous sit— Y ym—;_lgtnous sill—]
MlOCene Late 2210 e e S
Oligoecne
Fluvial channel g vV Lower coastal
earliest 2550
Oligocene | Lacustrine delta | Oligocene- Via Upper coastal
- Late Eocene
L2833 NN
Cretaceous Granite Crefaceons] Haemig ] Granite

2903.7

Fig. 8. Comparison of the

2903.7

biostratigraphic and paleoenvironmental

Okdom-1. Modified from Yun et al. (1999).
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GEOBUK-1

PEDCO (1997) Yun et al. (1999)
Geologic Time |Paleoenvironment| Geologic Time Ecozone [Paleoenvironment
P Shallow Marine (ElieStocene | Shoreface
Quaternary T e
Pliocene .
Coastal plain - DliAa
shallow marine, Pliocene
LI N g, N : T
R N N ;
\1;11‘:[?:1\5:11‘:1]1; RS 11 Middle coastal
Late Fluvial channel,
Miocene Flood plain 1200
with swamp 1215
Miocene
1432 Fluvial channel
_ I11 Upper coastal
Mlddle Flood plain
Miocene with swamp
1895
s TN~ ] T — T N
1843 1905
Early Fluvial channel, v Shoreface
: Flood plain early Late - | 2004
Miocene with swam — =]
p EHI‘[)’ 2100
Oligocene AV Lower coastal
2207 N TSN N T S
2358
Lacustrine delta o i VI Upper coastal
' % carlies a 2500 ————————]
Oligocene Volcanics Oligocene 2574 2350 Volcanics |
] b 26007
Fluvial channel Late Eocene VIib Upper coastal

795

Fig. 9. Comparison of the

biostratigraphic and paleoenvironmental

Geobuk-1. Modified from Yun et al. (1999).
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o] #Xt2 &3 2(19997F AAIZ HFA EFolA Ecozone Il B 114 385
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Fig. 11. Interpreted seismic section from Socotra Basin and Jeju Basin in a NW-SE direction. A
series of basement faults occur in Socotra Basin, but there is no basement fault in Jeju
Basin. MS1 and MS2 in Socotra Basin and MS3 in the Jeju Basin appear to have
experienced compression. AB: acoustic basement, MS: mega-sequence.
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Fig. 12. Interpreted seismic section in the Socotra Basin and the Hupijiao Rise. (A)
The basement high is cut by top of MS2, which forms an angular
unconformity in the western and the eastern parts of the section. Many
basement faults are recognized in the eastern part rather than the western
part. (B) Small isolated grabens and half-grabens occur in the northeastern
part of the section. AB: acoustic basement, MS: mega-sequence.
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Fig. 16. Interpreted seismic section showing reflection configurations and external form of MS1 in the half-graben. Arrows
indicate direction of the reflection termination. Onlap terminations are identified on top of the lower part of MS2. For

location, see Fig. 15.
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Fig. 18. Interpreted seismic section from the Socotra Basin and Hupijiao Rise. Thickness of MS1 and MS2 gradually increase

away from the Hupijiao Rise. MS3 completely covers the underlying Hupijiao Rise. AB: acoustic basement, MS:

mega-sequence.
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Fig. 19. Interpreted seismic section showing reflection configurations and external form of MS2 near the flak of

Hupijiao Rise. Arrows indicate direction of reflection termination. Top of MS2 shows a distinct angular

unconformity and the base of MS2 is identified as a downlap-bounding surface. For location, see Fig. 18.
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Fig. 26. Seismic facies of acoustic basement and sedimentary sequences in the southern shelf basins of Korea.
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Fig. 27. Interpreted seismic section showing volcanic facies (SF-B).
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Fig. 29. Local-scale depositional model of an isolated rift basin system, which is
applicable to the early phase of MS1 deposition. Modified from Leeder and
Gawthorpe (1987).

_75_



D
L e
N

>
N,
N

R

El
_IN
o

i

ol
ok

kl
A
rlo

= e 30N st E A =] FASHA FAHE Aoz FAHdN

AFAGe] WIS = HARA FHARYL 53

FEAY, ol% L RS FARHYUES /FOE Agon, FYRIYNA

of
S
=
o
=)
N
N
>
44

\
N
N

AEA e HEHG S F AGA(E/NGAL 2, FEANEA 1, D= 728 + A
(Fig. 3D. =3 Z2} dAE = DAL AF2 dHstet ol weg HAYMH WHIE

o vl 3} T

731 GAGA 1(F7] Webr)-F7] o] LA-H7]L3 A

71 Wetzlol webrlobdt str= AdUsts B o] W]l FHEACA A

A2 v ¢ a(Uyeda and Kanamori, 1979; Engebretson et al., 1985; Maruyama

et al, 1997), @A &AFEZGEA 9} TV EA7F YAt A BA-FF WEF

_76_



kil

[e=]
=

SEECES

T

T

]_

2 A7) gl o

9

of

=
(o=
=

BEA 7} 914
Q]

A5

L —

) By

3}

9

)

bl e, AFEA A9=
FAAT BT TR el x B0 AA wEolu A7 e u)

EFEGEA7E 91A

9

=

[

A gSol F3

o AFhsh WATFHF @
29 2.A)

73
2 =1 thFig. 31A).

oW 4 T oY R K ™ e}
.o " o | Fo ok = (ry ﬂud ol )
%%z@ﬂ ) T 5w R
R o | X M
n..Mo X E__o —_ O_ — I ﬂ__LH 0f O#
o R G T ¥z x = P 7
- oW = X o5
W H " o ANCS =r M._ M o= il
%%ﬂa_e o8 I oW g = =g X o
N QP T o X 5 % o 4 x B s
I Tom ® : T
KA = = oo — E % % =
T Tl s g M S
U 3 - = =
T LT om oz ! =y X ) ol
N = T 8 o g R = . 0
H_l iy W= HOI - iy G = ,Ul o
o 5o B »og R — =2 % om oy
of o HF® g _ TP
p— 0 . —
2 P T2y ESICIE: T N R
TR KT oW L P d . m N E s owm F
5 X % X 7 T P o om X ) — o)
T A T wost MR g
Ex a9 3T F e oA gowodkg
I N~ B S ° XK g T
= K 2 = o » X 7 w K - )
B R - - R
g = » K iy ol ME s ) _(E\l ar N o T o
TN - M_ F o W3 N X 2 - @ =
B F o, NE R PTE T S U
e R R S GO e T AT,
wR_PRERPRe TR x o BB ) %
»5Zebssfer » LIE2
< m Wy g o 7 o W m X
5 N ox 7 oo ®Q a * T T W
OO oM T W R ® X o N H

_77_

AFHMBI)7F @4 = A THFig. 31B).

7.33. FAANGEA 1(A7] wlo] A-F-7] uwlo] QA



) —_
TR

—_ -—;_\;_\Q N
//7/7’,,_ = — &S
S = e
—_— \\'_
= - &
I FIIIH7 s sy g et N = =
7, ) - Sy, P
Fluvial Channels =
& Flood plains &
=
— Lacustrine or
= Shallow marine
2 - —
= p—
(L L L
L L
L L L L N ! .
Lk L L L . i i
S L L L L L L i
L . L L L L L 0 I L L ik L L
- L E = L L L it L L L L 4

Fig. 30. Regional-scale depositional model of MS2 and MS3.

_78_



A | End of Rift Phase | (Late Eocene - Early Oligocene)

Erosinal Truncation

[ 1Basement [__]Eocene (MS1)

B | End of Rift Phase Il (Early Miocene)

Erosinal Truncation
Erosinal Truncation

Basement [1Eocene (MS1) [ Oligocene (MS2)

Fig. 31. Schematic illustration of the tectonic and stratigraphic evolution of the

Socotra Basin and western part of the Jeju Basin.
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Fig. 31. Continued.
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