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A study on the crustal structure of the continental margin in the
East Sea along the Korea Peninsula using potential data

[Je)
Q

70|

ABSTRACT

Key words

Chang Hwan Kim*, Lee Sun Yoo**, Chan Hong Park*** and Dong Woo Suk****
*Dokdo Research Division, KORDI
*PENTA OCEAN ENG. Co.
***Marine Environment Research Department, KORDI
****Department of Environmental Marine Sciences, Hanyang University

o i

2
=
O

]
=]
0%
rlo
gl=l
R
b
ogk

=~

AFoME B, A=XIELL 7|E Bdnt A7 HNE 0188 AM Y BHAS Sl 2EHe| M Hel A Y
oM 252XI2 0|0{Xl= XIFe| X[ZHTEE Htsk=0l SZ0| AU =2
[ & HIESHH LIEILLD QICh BHEE0|M42 2SEEX SRR LU+E FII6ln =l 0l= 252X s5t7
0] &L UCkz RS AL X7[0|4e EX2 HEFHEE M2iM SSUHE 9| X17]0[40]
Mot SSEXIZ 71HAM ZASICE OfLLIE MSE HH SHMIM AR 0[40] EXist tHEAIH XH
Me Zst oldth7t 22E|0] QAT SEUWI oA LIEILEE O[A2 0]20] SHHEUCE F7|E X|HQl HE LAISIC.
CHEAIHOAN 22| Xt7|0|A2 SDR(seaward dipping reflectors)?| XS X|A|otH EbMI} THHO|AM LIEILHE
SDRQ| x|t YUX[SITt RAIZ=0[40] CHet Aitut 2XtH S R Zolo|M LIEHE 2SHO| Met= IEFH
B2olM 25E2XIZBoE U+E RsMO| 0|7t HE5I%2H OBS £E7ZX0M LI2 et £2 UXIE E2ICt
2X1 3 pHial An (1FX[2 5HEol= magmatic underplating zone0| ZXE 2A|SHH 0= 0] X|HolA 2]
ZEI0| YOS TtsMS XA

=

1]
foh

=2 1 1o fob Hu

u
o

ol
2

DSHo| M X|ZiLx, AL SDR(seaward dipping reflectors), 2x13 £2 B2 magmatic underplating zone

We investigated the undulation of Moho depth and the crustal structure of the continental margin in the
East Sea along the Korea Peninsula from inversion and modelling using potential data and previous seismic
results. Free-air gravity anomalies generally reflect topography effect. Bouguer gravity anomalies increase
toward the Ulleung Basin, indicating that Moho depth is shallower under the Ulleung Basin. Positive mag-
netic anomalies exist along the continental margin and decrease toward the Ulleung Basin. In analytic sig-
nal, the small anomaly in the Hupo Bank infers that the Hupo Bank is uplifted by igneous intrusion and the
strong anomaly on the continental slope denotes existence of SDR(seaward dipping reflectors), which are
in accordance with the location of SDR detected in previous seismic studies. The inversion result of Bouguer
gravity anomaly and the 2-dimensional gravity modelling indicate that the undulation of Moho depth shal-
lows from the continental shelf toward the Ulleung Basin. This is in good agreement with the Moho depth
calculated by the previous seismic velocity model using ocean bottom seismometer(OBS). The 2-dimen-
sional gravity modelling infers magmatic underplating zone under the lower continental crust on the con-
tinental margin of the East Sea, indicating the possible rifiting of the continental margin.

Moho depth, crustal structure, inversion, SDR(seaward dipping reflectors), 2-dimensional gravity model-

ling, magmatic underplating zone
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Fal2 B A7l A7 27100l siA e S &
Eoh= G4 9 A9 52 AEdiHste 7] #efro
A A3 7] 22 FA43H HUyeda & Miyashiro, 1974 ;
Ludwig et al., 1975). o= $74 4 sjidollA] A2
Mz B2 AR 9 AF=2H A=Y 43 24
= T3l BEA717HE B ddlsol HE ok aay
of &JshH Hoj= &T|aA|oA 2 ZH(rifting)o] A2
Hon, 27] ulo| A& A F7| nlo] 2A|7HA] v
5 2t A A Al AR A=
o X1 QQth(Tamaki, 1988 ; Chough & Barg, 1987;
Jolivet & Tmaki, 1992 ; Tamaki et al., 1992).

F 2o AH AHNAARE vFFSE Kim er al.
(1994)& 58X 0] xzto] FAbHT F71.8 A2t
ojm 11 o]fi= A H S| HFol HXT WEZF
o] FF Aoz Ayt F8 EFHFY 99
= A5t S8 WEEFY T2 At AL A=

45°

72 ANE BASTE U Ao ghbre] 55 5
HE O] X317} MY Eol FHE(Volcanic rifted mar-
gin)9] ste o] o3 Hgd + U2 vt 3
A @l o= 542 7|9hd oo SDR
(Seaward Dipping Reflector)o] ®r23)] ¢1tt. SDR =
SH A oA BAsk= A4 RIPIF
(accretion) ] A2 AU SHISA=A 733t 217
ol el HE ol Y= A= ITA o, £ o
714 EE2He &Y BAEY SAE HSA
(igneous sequences)E 7HAIA ==t oA o] thsAd
et a} thAANe]| SDRE LR TH Mutter ef al., 1982;
Eldhom ef al., 1989). 3T Ea] tE2HE 2] o]
IS BN E Ao = dfFFHE X Ho| F
siel B4z BEE o) gFo gt Ao AYet
Kk (ZEE 2, 2000; 3-S5 - FE-F-, 1998).
AR 2] B Ql= 129° 30'E~130° 30'E, 35° 00N~
37° 00N2.2 E3) oS Ro|5] Zo] oF 20 km m|gH
o] &5} F3 hFAPH 22 o] FolFth(Fig. 1, Fig.
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Fig. 1 Topographic map of the Ease Sea(modified from Tamaki ez a/, 1992). The rectangular box filled by gray color represents
the study area. KYR = Kita Ridge, YR = Yamato Ridge, NKP = North Korea Plateau.
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2). thEAFEAE S o) FEYA} FELA, o
YA 2 QY GARAZE il B

F3Z31c} Yoon and Chough(1995)0] 2J31H T E X
of e RAE FPolF A2 YoM F4E Aoz
Aeigon HkEe] £ FHRE Faro| 7jxy
I}, o] & A&H S5wA1 ST WHsHA HHE A
o oARE shHEe] Yolut Ao s4a
o) 3L O] HEEliehe SAHCE EE4 Sk
o] A7l AR} 3 o] Ee Bt glem, o]

l

S shaiekel Anj g2)nAl 71014 vl x| 27]
(25~17 Ma)Z2A] 5829 9 A|7|(rifting)e} LA
3cH(Yoon and Chough, 1995).

Eofl iETHRol et A72E e 5(1994),
Kim et al.(2003), Yoon and Chough(1993) 5-o] HkA}
H e uheh Al 9 s A H 2] 21 A (OBS: Ocean Bottom
Seismometer)S ©|-&3to] R|ZFEZ0| ot AF1E =
gYoto] Yot ol5 dFolM= Adold 2FEAIZ
oA B Aol A Aol ofa) BT SAEA
(SDR)Z BHels}oirt.

71E QFolA ARSRE SEREY F2e= T T 7Y
OBS 24& o|§3le] AP onE Faf chgF
Hoj g3t A2 E mBH o2 AYsldl Lal)
QIc. E3 st SE mEH L AT SETNS
dote A2 FA Ao A sdA 4oz Mol dis
Aurel AAHe S JB WAL FET
JYER A AA A=A FEE = T,
A2 ol g3kl NAMYY T2 ATt 7]
£ Wish AR E Fol] WHA AATEE SHT 5
U= T8 o] 2 Aojtk. &EA A o] SDR

2 FHEA e A7 oS Ha JeBg 2
A2 E o] gs}o] SDRE| £A|9} REE BT 4 Y
Aoltt. TS FR Y-S Foto] thFA LA i<
x7te] A AW shelshs Ro] 5 Aolt.

JEREE REE z}ax}ﬂ % 7jE gy
TAIE o] &3l Tl HFFHFA A FHELS
Yot I hFFHF A 9 °°‘7HE Al E=== 3t
BEE(SDR) X SHAFS] AR Q17 A7]o) 4t
7)E s SRS Hmska EAstdc A
alo]x]—_q _q.oq/\_mEa-}L_j oz Eitﬂoﬂ _43]. UIEﬁ
=8 7oka A7A Y
o] 7 SAdof| sl 25‘]‘% Eé B= 55t diFeelA

F

re

ESRAR oloiAE A9 A2 W FRWE
378 FEaksd] 2o gt

2 NZ X A7y

2822 = Smith and Sandwell(l995)°ﬂ OJS|A F
NE AE ARE3IF=H], o)A ERS-1, Geosat ERM

3} Geosat-GM Q1B 91 TEARRE FAHE 1 712
AR R o|Fo A it} AA AR dHeH 2L
C2RE AEd SYARE o] &5to] Mt SJAX P
A7E o] &5t AYAEE ARHYATE H =
HlFEAE A7 E T AT

FTEYARE o|-&sto] FFoofol T HA oS
Sl AT 7 dAFolA 283 B A dee =
SEA, HEAME 9 A h{A 7 55 sto] B+
A2 Y=2]91 2.67 g/em*E A-L514 T OBS =2}
FA 0] Y AHERY BMS Foto] = FAH
HS A FHAES TS 0|5 7|22 RA YA
79 33 GAPHE 0] 85| HIH O AEHIE A
Z3}Fth(Lines ef al., 1984; AR, 1995).

WA gHatEARRLR, OBS AH29 FE|ofoj5Y
o FAtE & Hito A fojZl AS o]gste] AFA]
o] &= SAof| disf 22 F8 REHS Bl diF
oA ST EAZ olojR= A QY AZFx 9 AR

WEe) AAE BASI.

AR AEHRAS ANE FATEANY
(IGRF93)2 A}l 4713Ee 24 27|04 7519
o A7l PO HEAZ oA 2] e Batl]
9Jsto] Aj7]0l4te] Helg ANjelgE ohdE AlE
AFEHE 0|43} th(Nabighian, 1972, 1974). E3F 2}
7o) ¢ A = ot B ut ghAL T ol it Bl E4S A
A&k

2

L 12

3. 24 % EY

3.1 AN OYNAY

AT AL FE Fo) EFUE Mo U
B A7t SEEAR olol N AL Fe BN
o2 o] o)A gTkFig. 2). ATFAG0] Y& B8 F 7|
o2 441 200 mo| 5} Heks}A| W of 9 o]
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EARR AL 54 Wabt 323 Uehdtt. g5
9] vk oRAko W&o H|W A Y1 B o2 JlHA A
2} ZolAt}h SR =X |58 x93} A 200 m
oA AAAHA HiL S24l0] 400 m7HH] ZAHek F
ZEA} I I A 200 mE FAR LEEHIL S
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22 Hx)9} AFH(Fig 2).
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ZEA e} ol gz FEEo U= 7Nt F
AL EHF0] e AGollie FHED B2 o)A
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Fig. 2 Bathymetry map of the study area. Numbers are OBS(ocean bottom seismometer) points. Contour intervals are 100 m.
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SEEAE 2442 2FHY Zo]7} Yol AL 9
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3.3 AN AOrY

AR H Y 7|0t Fot 7] flste] AYARE
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EA W &qtE ) 2] YollA = 29 Aol dE Kol
1 T xR FH EAehs TEYIE AR §F
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Fig. 3 Free-air gravity anomaly map. White solid lines are bathymetry contours in meters. Contour intervals are 100 m. Gray
thick solid lines are 2-dimensional gravity modelling profiles.
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A 2| EthFig. 5). 13 RS HE5-2 sfietA| o
= A7Y 2 S &2 £ sHido] Ee B
gt} K-Ar PAks S48l oJshd o] &4 3hitete
A= 25~17 MaZ2 &2 A 1222 (Chough and Lee,
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A9 BT BT B 7RItk & 4= Qiok
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(Kim et al., 2003; 7= 2]., 2006).

OBS &4 KCP-98¢][A] HEAR gH/da} a4 =™ (Kim
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o] Zet Alolddiet BH| Jrhs A& HolEnh
ES A A o2 GO Aol g2 diFAPHEe] HEsto]
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Fig. 5 Magnetic anomaly map. Numbers are OBS(ocean bottom seismometer) points. White solid lines are bathymetry contours

in meters. Contour intervals are 100 m.
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A2 s A2 f18l OBS A=} HA4lof &t 2o
W AE 9 Fello] Yol ol galed $ 244
52 ndRe AN AP SRR
9 RES YolT Bad oo WalE Helses §-
A ) 2709 Qo)e) 24e BAsIArkFie. 3) &
A A-A'= OBS 241 KCP-983} i1 A5 atsick
4 2dlof AYH Br=ghe Aol A=A A=
241 KCP-98 2] OBS £x=2 43S 2312 Nafe-Drake
SE-2E APImE ehle g4 (Ludwing er
al., 1971)& A3t

muE) 24 A-AG|H AatRRE 279 tExZk}
aofr|zto 2 RO XthFig. 11). &Rz [ &
#4017k 8 km ol B|FBOE 44T Zol7} ol
W so] gl thEAZ 19 AL sgEom 24
5 37hekE BRlnk. sjgA1Z 12 Batzlo)74km o]
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BAZOL 1§ kmolA] ThEZOZ PHA 29 kmE
M Qo147 ek OBS A2} o] AT o5
FHE 3}E o= HVLC(High Velocity Lower Crust)<]
magmatic underplating®] £A7F54& A A5G =1
(Kim et al., 2003; Cho et al., 2004) 2 mele] AT}
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matic underplatingo] Yeld 7544 dA8k
magmatic underplating2 t) 50| 2|28 ¥ X Foj|A @
A= Ao R 5ot oFH(asthenosphere) Q] 2=
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(Kelemen and Holbrook, 1995).
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£ AT TR S B S AT BB S0 (2T
2 Feole] mulo] o5 284 FHs ettt
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A3] GojAl= dFAH Ao A& 7HsAol A=
Aoz AYZHErh E3F o] Mol Wby /) o
goll Uebh= SDRO| 9JX|¢t f-AFsHH, obdU g 41 &
o)l A thEAFH | UEhh= a0l o] 9129t B]ss}
th(Fig. 6, Fig. 7).
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Fig. 13 Possible transition boundary(white thick dashed line) of continental crust and oceanic crust.
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