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Seismic Image of a New Cretaceous(?) Sedimentary Basin
of the Southwestern Korean Continental Shelf

Jinyong Oh*, Sung Kyun Kim** and Dong-Woo Lee***

ABSTRACT : A new sedimentary basin is reported from the marine multi-channel seismic data which were acquired for
the hydrocarbon exploration on the southwestern Korean continental shelf in 1970. Along the southeastern part of Line
1192, the about 60-km-long basin with the thickness of 0.55~1.1 s (two-way travel time) is observed on the near-trace
gather. However, both new and previous 24-fold stack sections fail to show the basin image probably due to its rugged
top beneath the shallow (<80 m) water. The boundary contact between the basement with the velocity of about 5200 m/
s and the basin filling with the velocities of 4300~4700 m/s is unclear. These velocites are calculated from the cor-
responding shot gathers. Compared with the Haenam Basin, a neighbouring onshore Cretaceous sedimentary basin, we
interpret that the new basin includes the volcanics and volcaniclastic sequences deposited in the lacustrine environment.
This nonmarine basin was possibly formed as the result of the tectonic movement during the Cretaceous, implying the
wide occurrence of the Cretaceous basins over the southern Korean Peninsula as well as its southwestern continental

shelf.
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7 olake] A FFoA A& dHos §F 4T HA A
7] & 7uieke} F golic), g 2ot
EFHES £8% A Ad EHo2= AA37]-A
47] A&l A9 £ HHEo] AN E oz P
A Bxain, 7 s BARAFAL AA 2 Wt
71-A37] BRAEAE| AT dEFHRAA] A=
o] Wit} (A4 5, 1987; Hirayama, 1991). thE3
Q1 BA d=2E o BeFHEA (Central Yellow
Sea basin)¢} | o}-Zs FP-EA] (Subei-South Yellow
Sea basin), 28|32 5T FFZNE22A (Ea-
st China Sea Shelf basin)7} &8 442 ] US%
9] FAHEA], FAEA], AFEA 9 AEET (228 F,
1997).

T A EHER ] THAHHES AHe R T
& (<10 km) A37] SAEHAEE o] FojA] gloem 2 g
R g wely] shiet 55 ¥jT} (AE F,
1991; Han, Choi, 1992; d& &, 1992; ¥99 &,
1995). #tzole AA37] HA LA} FaetE wEhA
ATERZ EAT Holn], 1 4l AAEA S 22 U7
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34 A& - AAE - o5 E

zo] wiepy] HARA 7L Bt £ SAFIUY @
5 AARE meba dde) &R Woy] HAEAL 9
Ashed, 2 s sdEA171 Aok (Son e dl.,
1980; 9432, 789, 1982; Chun, Chough, 1992).

B AroME 1970 Sl &8 AdRedx HE
oA 2t FARlRe] dFelA vebd HHEA
o e ez gt o HAEA Y &l A7
7 g ATEYGAE HIRTE 7189 g7 B
2¥ v ok e g S 555 ke A
detolle Wetr]9] dEArt AAlste 49 XAF 8
Aol Al371e FAEAE ELetn ot & A7 &
A2 Ad 5% @4 S4d Uehd A2E AR
Ao FdE A, o] BAS TR 54 g &
A5t 3 4& At agla, o] HAEA e 22719
Y719 E FE3M, Yolrt o] BA EAd P A+
22 9ol g ANt

o7 XY

Aol ARS-E 'h s WA &A1) Al 2 Ul
B A3FTe] BE2A AR Hol A3AEd AFE
Alelell it} (Fig. 1). A3FF71 £2A Ad dFE XY
< Q2 I vlwd w) AFA ke Yo 431 FHAH
B9 FAE ¢ gtk o] AP E 196939 FFA
el (Bosum ef al., 1971; 23, v, 1994)¢9}
197039 AAIF Fd#el ohAld @4 oh 2L (M4,
ARZ 1990; e 5, 1992) 5 U USE SAE S
9] 2474 o8] AE7t E= o] 47 AT o] &
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Fig. 1. Location map a drill hole of Wuxi 5-ST-1 (closed
circle; from Wang, 1992) and the multi-channel seismic
(MCS) lines. Marine MCS data (dotted lines) were obtained
within Block 3 in 1970, whereas a 5.12-km onshore MCS
data are collected within the Haenam Basin (open square;
from Son et al., 1980) in 1979. Along the southwestern part
(thick line) of Line 1192, the image of a new sedimentary
basin is revealed on the near-trace gather.

HAch 283, S dES A3 e oA
AR AFFL gln a2 uil A-F FFE LGN vy
A& A=zt o=z 9ot (Fig. 1; Wang, 1992; 2Hae
% 1992; Shi, 1994). LA de] A3 s &l A=
£ %7 1269 % oM ARG 0 R HEH | AR
o] A4 H3E A7 LAY FHed, WAE,
1981; A+ 5, 1982; o]X€ 5, 1996).

A7 dEd AdulgEe] ATz 8L ¢ ]
¥kt (basement high)e] &A1} #|37] HAEARA 4
A 9] wgolut, & yDitete] g ML o thF
3t} Emery et al. (1969)3} Wageman ef al. (1970)2
R AgHe} 2o G ol AE AAse B
A kel U9l F7]9-9353 (Fukien-Retnan
Massif)& 4383 galoll A37] B #Fo] Bo|LE 3
= A Ee drkn st o 59 HHL 3
AGeA Az AAF Bdade) A5 vt By
2 21 grle] 2RE TAR sty AfBe -3
o g¥eg AEdn B3k} Bosum ef dl., (1971)2
FZAE AR E A5 A AEZNA SHE
Fje] 943 7FsAT 5L ke Blol IS A
Al E22 ARE 0|43l Enery o al. (1969)
59 FHld-ddsHe EAE AAQIAL (FAE,
1974; Z7+7%, AH-$-, 1981), ¥ith & y= 3|4 (Frazier ef
dal., 1976; 5133, ¥4, 1994)0] A|A = At

Frazier e al. (1976)& 71& A= chald @idn &
A R AFAR 52 2AR e AR g AR

F% AAEE ZAA] (Huksan Platform)2t B33}
I 1 574 E 600~1500 me] Zeto| 241 o] Fe] A3 F
HEo] 4l &g Vet AFo 2N FHL A|37] HA
A7 22143 vk Bk}, a8)1, o) ZAA|
P& B4 Wake] A Flatl (Cheju volcanic belt)E
ARst SHEIUY AdF e Addtin B
gron} ubda, w3 (1994)L 1 EAE Rt
o] Fol = At EEo fA|sle & 7Nt AHS @
ZUA (AW 5, 1980), Bl d471d g5 5,
1987)2 EF ot

NEEE AFds ENEA (T 5, 1982)7F
Axeh. BNYFEA (Frazier of al., 1976) & &
B ER (AFF 5, 1987) T2 EFF o] 49 A
Zoe $39 ulo]-Fs 847~ X} (Hira-
yama, 1991). ZiHEA 9] & 2AHEA7} dEs)
), F EA EF Ar|T-uA437 o FH4E EX=2
A 58717 g 22Ett (Zhang ef dl., 1989).
1980t ETA} ARl oFte] WEE 5 (1992)L
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t}. 284, Yang, Chang (1992)& F71€ et =}
d olsle] FBAERE ) BA 2 AEstd, ZA4EA
309 =8d BXER P9 d4stdtt. 9F
Y 22 & AF 25 2 s 24 dvld gi £
B2 37) Wely]-nA37]e] 34 444 HH o
3o, 7hikgte 2 HE71-Egolar]o] A3l
49 grla 3% (AL 5, 1992; Yang, Chang,
1992).
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B oo g gala s 19709 9= A 3)A
o 9d) 337 AAFEALS A FARAL 2o
EH9.en, FudAe [ Held ot ik (&R
,1991; 274, 1996). BAlel A48 oL Y2 oo
AolH, 4 AAE AEUZEL 50 m9) 484d 2EF
B (streamer)°|Th. AR L3 R W5 QD] k4L
300 mol 2, o 4147 (offset)= 2650 meltt. 71
Z A|ZF2 62 (4 mse] ABHE 2HA)eln, 34 9B
B9l ¥9e 8~62 Hzolth, 29 7142 50 me|2g
d 2% (stack fold)= 2471 9}, 122, oojdx} ~
EZne] $41& 247t 10~11 m%} 151 m7t FAEA
t}. o}2] 24 (shot point) AFNME vlud gt A%
9 gAY hEwAlu(reverberation)7t FEAE, ol

offt
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B A7 g3t 22 Aa) (<80 m)e) thaAld &dn g
AR EAA &8 YERE 3L 72| At Y
& 7130k (2714, 1996).

2 A4 o] &3 olelx B E Y 21 EY A o]
(21-track magnetic tape)2 7125t 2, W
9 EY A7ldo|=0] SEG-B Yoz WEAA 7|5
T (3%, 3%F, 1990), ©1F ThAl CD-ROMl A 7A)
At (ML 5, 1998). FHAREY A7 T A3
AT 2ZEOE FU 26 S Al 2
d¢] Geobitoln, 0| & A3 PCE 2 A3 (2
A%, N34, 1994). B AFoA 24 11928 A= o]
fE g A NAFEY dFd JtEAEE
BA-3% 24 Zd A gtz 7P AFE] dEelt)
(Fig. 1).
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Fig. 2. A near-trace gather (=71.4 km) between shot points 8900 and 10328 of the upper ~3 s from the southwestern part of
Line 1192. See the location in Fig. 1. For the display, 1:2 trace sum, band-pass filtering of 20 to 60 Hz, and automatic gain

control with 1000 ms window are applied in sequence.



36 AL - AT - o ES
9000 9200 9400 9600 9800 10000 10200
Direct Arival Sza Bottom— Top of Basin—

5200 m/s o s

Basement retaceous(?) Sedlmelptary Baaln: .
1000 Rl ¥ b | g = 1000

memeeM2 TN “--- i
\\
M2 Basement
2000 ~C 2000
AT N -u .’ M2
~~ ”I -~ -~ -
10 Km .-
——

3000 3000
(ms) (ms)

Fig. 3. Interpretation of Fig. 2. M1 is the near-surface multiple whereas the M2 is the double multiple of the bottom reflector

of the sedimentary basin.
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Fig. 4. Stack section of Fig. 2. See the text for the data processing sequence for the stack. After the stack, the same pro-
cessing sequence for the display as in Fig. 2 is applied for the comparative purpose.
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AAHQL AF 24 & vt (Fig. 5).
ErMI} BT SHiA

F2H d¥x (Fig. 2)o thg AZAL a4 (Fig.
3) AANT £ JEE AR YERG AFae] £4
< B8 73 A2 2 Fig. 5 SHARL Aot} 71
EE3 e gAe 24 9100~10320 T-7He] HAE

A ggeltt.
2 HIAPH

Fig. 20] 327 aAs gz vehd ARe) uki}
e 23 10200014 vwd YA #Fz2=Eh k022 F
29 =eule AHatolr), ¢ 0.25 & 2] A A%
9] 1 v iAWY, 1 e E 0.3 & 2
AT 2L 2oy A4S Qs WAl HRlth
olge AL ZFPUHUTIME s vERIT
(Fig. 3). 3238 dx=9 23U E AlolodlA Yelhte=
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Fig. 5. Unprocessed shot gathers with the upper ~1.2 s from shot points (SPs) 8900, 9000, 9400, 9800 and 10200. “D” is the
direct arrivals, “H’ is for the head wave, and "R is the refracted arrivals. Compare the slope of “H's indicating the velocities
from about 5200 m/s (SP 8900) to about 4700 m/s (SPs 9000 and 9400) to about 4300 m/s (SPs 9800 and 10200).

HRALS = 2A|Zke) Rlole 41719 241719 A &
o H2F dEECA 300 molu FPHHEEAE
mt H2& AR mEtA, o] Jge AR ZA
vehls 422 44E Zojer)

24 B g A A #AE e v 24
92009] 0.8%, 27 98009 1.3%, &4 102002 1.12&
AZEE dapAolt) (Figs. 2, 3). ol e A4S
2 71 Aol v o 24 R Ueld M1a M2
(AAEADE 47 seds sixded 23 o]59 thE
WAL 2wt} (Fig. 3). 28, 89 = (Fig. 4)
AME o A wAIEE FEEA gn g4l AR v
FAtalst S-A sl

SHTHE A B33 e dAo] Yehte 9
o e} B 7HA 7Ved S BT & ok dutEog 4
FAGT 2L A3 AFA F5E 33 el zlge
gl o9& 743 cFutAlate] gite] ¢ At o
So] okARE YEdHe Ftol 4 gk o e Wek
9] 7% 2771 AT v PY AA2A e S8 o
AN Ao F¥EEE A1 PET. adn HYE
AZo] w$ Ad FFE 23 Y-S Adde IFdE
@45 JURA7}F WAL DHE AMEE o] S A F T
28] Fdslol &S 7 ol#F BFAQ olf=2
Fig. 29} 23 @k Uehd A% F2E& Fig. 49
FHROEE e 948 =R Yo, gely rEdy

oAM= EuHA] ggirtn wdi,
&5 BE

B TEe] At dlaE getd &4 2R U
Eld A S9E Am Bgit). Fig. 59] 57he] 24 »8e =
7 89007 24 9000~10200 -7t A vl 40071 &1 14
o2 AP Rog AR 1.2 27 AAHY &4 A5
9] AR Z (absolute amplitude)?] EAIZ $l8) AAA <
°]5 24 (gain contro) TS AA1EH1 o™, 71AEZ 9] ¢
FE# o]~ (wiggle trace with variable area)24 17] E
#lo]2~7v2 9] Z2]9 (clipping)°] H=2 &8t

Fig. 59 &4 A58 2832 Jehie B3
TEue] RZo] Ay (D7) ¥ 7 AsA
ERdth ol Hwd & AEL zhe 37 (wide-angle)
HRALgtel M2 2 EY] g Bl A%s ("H)E Al
2 7% AEow Fao| folshd, AFue thEukil
(multiple)ell £31 289} ("R)E vwd F98 278
o} oolgld AFE Y RUEE B, 4 £59] gk
FA &, w8 £59 F02 o|Fojd F2E YA F2
@+ e, ole VAW dExe AR T2 (Figs. 2,
4)9} vl T,

7t 23 A5l Uehd 24 o) 7] erle A2 A
(linean)Vdl], &xo] ol sFgEnz Falzo &0



38 A& AHT - ol FE

27 4 F A old A W e HH &
% (apparent velocity)olyt €48 daizel AT o
24750 Jehd 455 7]er]e grEe 29
&5 AAZtn wgdith AR A De 9
1500 m/s, A3} RS 2400~2600 m/s9] & AT
o}, M55 HY $E€ &4 9100 22 AA= sl &
X Zo]A e 5200 m/sE Bolut (d; =3 8900), B%5%
A& 4700 m/s (o; 24 90003} 9400)FE 4300 m/
s (ol; 24 98007} 10200)8 Helx itk

EINEXI Y

Fig. 20 Yehd 0.8~1.329) ¥ 24 11929 &
FRAME (F, 24 9100013) #AY T 49 EAE
e B2 F gtk o] AR AL AAHY &Y
9 g4, FRGe] 2 d7En 2 25 93
SEEM 2AE W HAEA a5 AAlzta Azt
ok HA2R)e 9% ZAe ML Qo gda By,
B2 AAe 8983t 23 9100 F2A nzte @3
T 2T 9@ 7|gate] FES o agich geta
o2 43 gEoly WYY AAE FHHFENME
AgH oz Jdsl=A gerh

Fig. 29] HARAE H4 60 km °) 8] G4 Hol=
dl, A9l g vt AJA WA T (half-graben)2H]
Brle g3 FHE AR HARRA ] HAR
£ FL2 (0~50 ms) FA2 HAZFL 24 11929] A4
o ZA X} A HFAIFF (YSDP-102; 3l
5, 1996)91M = <F 61 m Zol7A] F3A E&Eo] gl
Aot AR 2] Zele 0.55~0.1122M 4300 m/s2
H229 £28 7P oF 1300~2500 me] FAE 2
=t §AEA Y BF A F2ol 913 &= oF 5200
m/s] && Zluigtoz Sddnd. 24 Agd vehd
2400~2600 m/s9] &5 7|Net 2 HAER) 9] 4R
ZollA B FIUE AARA = A2 2ot B
gz E gelsA] gt

E 9

EIFEXIQ| M4AIT|

24 11929 EAEA 9] FE3 APA7)E A B
283 A52E ¢ & Aok 23 227 €34 2
A S48 2 84 AR ZAR o] §HER Y] FAA
71l st A, A0 282 2AWE Vo] 1

7HsA & A Hgid),

24 11929] X% 337 ARA S A4Y F4
V7 2451 24 11929 HAH 2271 A0 £
7Fe’d-& sdkaitin wddich 7 olfre EAEA
& 8% WA (half-graben) FeiE 2t glow (2
#e E, 1992; ¥, 1995), ¥4 Ul 3000 m/s 7
el A|37] SAEAER AUt (274, 1996). o]
H&] 24 11929 EAEAE 4700 m/s9 &x9) #A
n3HE Fo] FHHH, £ P HATF L Hold
wel olujgl 4] HRAME FH o2 Azt e
ol fEE &4 11929 A ddd) ke £FUE,
e, = FojA] wiely] el Qe frEY T
shakoto] B FTH (PAE, A3, 1982). T, hte
o] gAM AdeMe 371 HAFo] Bud Bt glot
(Kim, 1987).

24 11929 oA o] Wely] HAle] Exe HAR
219] FAo] FAY 719Y FHFeAE AAE 53] A
3 Be}7] sigER|o A AAIG A 2AL S B B
Ate] Al ol & SR g AR oA AR 8@y
o gAlolA Bl F4R (<500 m) MY 22 74
3870 m/s, 4400 m/s, 4800 m/s9] £I= $0 2 A3}
2 11929] Bgst Akl 4300~4700 m/set Y3}
(Fig. 1; 7A8 5, 1979; Son et al., 1980). ¢ 5 km &
A9 FFEHT ehd SgER = oF 12 FJo[E B
oled, ole &4 11929 HAEX S HUFA 1129
Z dul gt AgEAY AlF 2 AF2AL) 3, &
FEAE et sk, 3AHE S, A4 MR
2 s, dhitEe AuddEd i g
A HAEL 37) weprle dAER o 243t
(o)A, ol3kd 1967; Chun, 1990; Son et al., 1980;
Koh, Chang, 1996). 39, &} 185 A2%79 Al 5%
A wetr) sAdoto] B 1T (Shin, Park, 1992).

337 7HE A& 29 Wuxi 5-ST-1 AIFE &
A EF5F U5 5AFY Edgololxr]-H 5719
23| gEo] gl It (Fig. 1, 93 5, 19925 Shi,
1994). o] SAFEe] T HFEoR dF | X
A olA7kA] Baod ul gioh Yutz ez A @t
d2 299 BHn dHERME A A 7]
vhotale] BEAE AAR7 EAH ot hE GA R
dE o|# % BadEel E¥r} g2zl gict. ¥9, 3
e GRoMe] B nPREE: LHSEIY B
Aol £x3be], Bzt L5 Hilz A Azhdy
£ gt} (P43, A8, 1982). T3, 34 11929
HAEX 9 7lug gL S A% AZ4REge] &

5

%E



= AddFEe A2 997 ) HARAS B4 9% 39

< Bolz] greth wEhd, &4 11929 HHER7F 1
A 719 7 & gt

ZEA LR, 24 11929 HARA A7) gl
= Agaidel Ad 2 JFH] o] S8R9 BE
5Oo2 Bol Wely|2 wagitt. oF 4700 m/s 59 &
A FRAEL AGEA S g o 22 agss o
e 3AEY 4 ARG igte = oA 7
&9 7282 Y o (FA8, 1974; Frazier ¢ dl.,
1976; 273, AW %, 1981) A AgaiddN ge ¢
Pt sHileto] YR ol EL EARAE (B
8], 78 € A=)l YL FUx, 1 A3 24 11929
EHZEA]o di 22 o] FA Ssictm B}

Jige)

e A A9 A7l e]olrle] MY B3,
Egjojotxy|ol FEprle] 3FURIL By oA 7]
WHE 2] B3, ol5S wely] dtElAdEt o)
Eata Wety] sA4RFL sl gez weldt (&g
%, 1992, ALF 5, 1994). 2811, T Wi §2 3579
2 FHo] ¥ JEME APHE o) WY
F 2wy sitFE X (9A8E, A9,
1982). ujehA], 24 1192¢] wety] E|HBR} FHo) &
Fahe oF 5200 m/s $59] kR Aznz]olr]
W GF, A7l ALFE FEA. 223, 3%
T A% #gel ded ¥ F7)-Edfololrrle] gatgd S
o] dAslo] AT FAER] e 7|WehE o] F3 glrha
(I#<+ 5, 1992; Yang, Chang, 1992), 241 1192¢]
o}7) HAER 9] sivtgte g ZAT e E wAE
4 gk

EINEX gyl

24 11929 EAEA ol thgt 47|17 4L 249
2] Jeeks & 4 gloe s AgAo] Ao, &
AFAME QA& AFERY BT FAs ] Ex)g
AL fEFasT) AdER e P74 g o
& 2do] MAIEA. Son et al., (1980)L ez
(volcanic calderon)®] ¥233 A FAHAGT B
o, o|8 W2 1R, F3 4 (1996)L 453 F
7] 87kt FeA wely] stgEe] AE-EA a4
sttt T &4 11929] HAEA VL S dER 9 48
2l a stgEe] A7 aM YA ol Ha 3
73 60 km ©]/3%1 @& Holo] satstE s 2 ¢ Aok

AF7H] el gts G et 2099749 Wety)
SPIREA FolA 71 2 FRE 40 kme] IE & 2=
FFIHFEA oY (A2, AFE, 1988). 22, @
TFA ] FEAY ARAME tTES FYLA 9
& A7)0 g2 LHAA| skt

34 1192 B8R 9 o2 ZAr|dez A A
2g7de wigthithe B9 AFR 5 (), Wat-
son et al., 1987; Xu et al., 1987) 2#S u3d = Utk
FAH R wkm, vhg] (1994)2 F<egk dxdEe]
TFEER AFIE] BT dAHo] FAEA
5ol AA BHEITm AAEYD. Chun, Chough
(1992)= HWotrle] FHAANGSEe] SEAGEN e
Wil S5 @A S4ERER S F4H A=
gl SRR 7l 9x3ctn 29k 2 m, 9 &
A 11929) AR} SR AAH o] gloka, gt
T AR iR A wely] 54 8x7 248 9
ujgch 2 0E o] Exle 9E-FFEEYN (R2E 5
1980) AAF-2A ME 4= YA, BX9 AQA] &
TRAN = AgEA e dA 714 (Chang,
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