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A Study on the Geophysical Characteristics and Geological Structure of the
Northeastern Part of the Ulleung Basin in the East Sea

Chang Hwan Kim'* and Chan Hong Park’

Dokdo research center, East Sea Research Insititute, Korea Ocean Research and Development Institute, Uljin,
Korea

’East Sea Research Insititute, Korea Ocean Research and Development Institute, Uljin, Korea

The geophysical characteristics and geological structure of the northeastern part of the Ulleung Basin were inves-
tigated from interpretation of geophysical data including gravity, magnetic, bathymetry data, and seismic data. Rela-
tive correction was applied to reduce errors between sets of gravity and magnetic data, obtained at different times
and by different equipments. The northeastern margin of the Ulleung Basin is characterized by complicated mor-
phology consisting of volcanic islands (Ulleungdo and Dokdo), the Dokdo seamounts, and a deep pathway (Korea
Gap) with the maximum depth of -2500 m. Free-air anomalies generally reflect the topography effect. There are
high anomalies over the volcanic islands and the Dokdo seamounts. Except local anomalous zones of volcanic edi-
fices, the gradual increasing of the Bouguer anomalies from the Oki Bank toward the Ulleung Basin and the Korea
Gap is related to higher mantle level and denser crust in the central of the Ulleung Basin. Complicated magnetic
anomalies in the study area occur over volcanic islands and seamounts. The power spectrum analysis of the Bou-
guer anomalies indicates that the depth to the averaged Moho discontinuity is -16.1 km. The inversion of the Bou-
guer anomaly shows that the Moho depth under the Korea Gap is about -16~-17 km and the Moho depths towards
the Oki Bank and the northwestern part of Ulleung Island are gradually deeper. The inversion result suggests that
the crust of the Ulleung Basin is thicker than normal oceanic crusts. The result of 2D gravity modeling is in good
agreement with the results of the power spectrum analysis and the inversion of the Bouguer anomaly. Except the
volcanic edifices, the main pattern of magnetization distribution shows lineation in NE-SW. The inversion results,
the 2D gravity modeling, and the magnetization distribution support possible NE-SW spreading of the Ulleung
Basin proposed by other papers.

Key words : Ulleung Basin, gravity, magnetic, Moho depth, 2D gravity modeling, magnetization distribution,
spreading center
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o7Ma R $FES) BAREOR U5E Rt AN ARV BT of GWATHe £8EA AW
Zo] QukAsl P 2] Hla| FATHE 71 Aneh WA AT 24Y 58 wdY AFINE 250 AT 9
ABARA FAEAC] ARe AeBNAT S Aole] BIAATFAANN G AL B 5 glom ey

EBOR 45E Aotk AFRIENE $FEI S5

T Aol o4 g Azloldie] oJE vehbe Ast

EEYE Ashd 2 S5 %] Agude] yehdoh, Axd4t 43, 249 FErdy 9 ASEF 49E
FEEE Fae AN £3EAY 7154 9 spreading center@iAW EA241) A7 T A TR E
EEEANA] B B3 Aolghe Ve =88 33 2egddy geiwi

F20| 1 £5EA, Y, A4Y, 28¥ 45, 2239 FYRYY ASEE, spreading center

1.M =

AMelsE g sl (marginal sea) 91 SRR B3l
U5 Azpigo] dojua Qe FeEY 3t 2
ARl Hek AFH FHEEA] (back-arc basin)©)
o} Eale wigdae] feprloldat et 817 (trench)
g e s AU (subduction)dt A FgAH 2
(back-arc spreading)e] o} HErjol e F&
WEAZE AR HojA WrhaA 49 sjEAER
2 34" Uyeda and Miyashiro, 1974; Lallemand
and Jolivet, 1986; Jolivet and Tamaki, 1992; Tamaki
et al, 1992). F3l= HFE $40] 2,000 m o13<l
Ao BA g, B, 2lx BAlolE S8 9)
oo $5EA, YEEA, 18X oplERAZ giiE
ot olE BAE #%(rdge) THhR|(Korea
Plateau) G¢] SIAHAER AA &2l =ur 2z =
gaog wasl v, gy sEEe 98 o
27} feprlel g 2RE 2elE o Sl dolsl
= UiEAZe Aot Jolivet ef al, 1991). 53l
o] GAo] fRghe E5EAE =R g8 &
Zo] JdEER gy oA ofF S5 o)
EER$) 7hzt BejE. gxEeit 234 g27] 5
Ak F3 AR A AE 27 aleleAleln &
& A7) 15 MeolA 12 Med=ols, 58
sie] A7 T Dol ARFHUE Ao FHsT
Slvh(Hayashida er al, 1991; Lee et al, 1999). 2
2} Lee er 220017 Kim e 2(2007)2 &-2%
A Y] AFA7IE 2Tnpol AR SME= &
Ak B3l A7 ¥ el Hmagnetic ineationy AJE)
FEe] vhE FERA vs) & JehR] gt
et QEEAS A= Ao de] el
t olRL YEERE 2] wloleAd] GAlE A4
e AR AAEIRLH, o] XYY FAA
viehd S o) 2eka e e

gfo] W&ol rh(Jolivet and Tamaki, 1992). Y&
Ao} g2 E5EAY) oMERANME & GFF
of o3t ofgt 23}t 2 Azt o WE Fiont £
o] Fxo= A% Azk 71 (reheating) FF 7k
A BoE AriAdeiite] ViR gutia 4eA
Slch(sezaki and Uyeda, 1973; Otofuji and Matsuda,
1983; Otofuyi er al, 1985; Kurashimo et al, 1986;
Tamaki, 1988; Jolivet and Tamaki, 1992). YEE A
= AP AL B4 £ FAE HolAw of
vlE BA)9} §57A] S A7k AnbEQ) SRl
Hr} o) A $4A4 X332 glon OBS g4 2
I Az 7k 4AE Hole Z0E vERth
(Hirata et al, 1989; Kim et al, 1994, 1998). 3k
HAH AFA, FE - A @ A5 AAEN =
F8A)9] sH5A)zbo] spreading center(@i A g
g R 5 gAY vedel gL &%
H3 JoHKim et al, 1994; Park, 1998; Lee et al,
1999).

AFAGL AL 130.50°~132.60°, %= 37.00°~
37.80°%1 25 =9F B Alo] o I=FUiX|9} o
7= Ale] & $FEA9] BE5 AR gt
(Figs. 1 and 2). £x9} §E =+ AFw9 4 =2
oloA) - EHo|2EA Al7]e] doldt @M F(Yolin
Disturbance)?t #8¥ 2] sPidsd] sir 84
H e dMEs ArkKim e al, 1987). Hx
&85 shRMFRAS Hiehy At stk e 7t
= g7 4R, 2E a5 2H i 2 2d
#oz FA=S Uh(Won and Lee, 1984; Sohn
and Park, 1994; Kim, 2000).

£ d79 EAL 4 E, 58 € AEAE 59
7w ARE T 23 G TF # A
Adde] 7INREr) HE SRR BF A9
AFEAEE B4 g Azhrag a@she Aot o]
& A8k AT, SHAgRAR 2 3
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Fig. 2. Bathymetry map of the study area. Contour interval is 100 m. Thick green line is a seismic reflection survey
track(Song et al., 2000). Thick black line is a seismic refraction survey line. Numbers are OBS points(Kim ef al., 1994).
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ZH g A7 B BAL FEEA] EFo] gt
21. 88 4 XEHXE X2 kA eh FHokate] UnAle) oet FHWEHE
2 TN T FHIANGFARA(Y7), TAAALA 313, o|2RE A8t W EXE shHsled qlom
TACNF S SATAC00)e] ARE AMHEs= 2 oo =AY &8 Es A7l ud) Wak=
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74 3= A= 2 9 AF 5o 7RIske F¥a
HE xR T olE AAsor SRRt Min ef
al, 1987), Ee)ool ¥ A (Free-air Correctionys & wj
<, 5345 Ag7isine] gde BFol ge A
S A7 2AE gtk a8y dREE 2R
A F)el 7] wEe] 2R 218 o] AR
2gso] irh. 2o 3xE AAE 9% 22
< A dEiA 9 B Qg A Y of
A& EQE ol B3k Ao wA L 9tk mEkA,
2440 viAe 9] B49 988 X WA
e Aol €k ZAAE A ol »AT g,
ZAXZHE 23R 2o e EF 93 97
& Wi, $i%e B 9% 1¥g uvslEe gavt
gt} o] A48 BA 534 Bouguer Correction)o}El
st SRl sleme] 7184 (datum=0)°] =
22 A I3 e #;AAY i Aw
HAE s P

A7} dish=s AA7ige] 2407 712 Aske
AE 3 T8 4L HYlA 2 FEkRA
os A5 tir]de] ol&sl =Hof gi7ld el A=
Aol fEHm olZlo] APl FHE AR
WSS aEith webA oo tigh J3E AlAsKE
A& Yzt 2Agole i), I3t 238 S JR
7] ARBRE FARENAGAGRE : International
Geomagnetic Reference Fieldyg #A2V8le} &Agro
A A7|oAE AEIINTh
Ageie B4 A1) 4834 AHgsEE wiHe
, 53] thE A7EE] grlRr BRle] 22 84,
Aol EAfjske shiigtol Zuidel] #e FRE A
gy, e AR} 2S5 E 2 UAe] tiREg )
242 WErt Ak, ZRArle]l 2/ Ashiekel
2} 7Zhzel Wyl Asle] AR s S o
adit) 1970at] o]F AFode] 45/43 nlit
oA 4Ae) AA 2 A= FRFcs AHs
A% o] FPgEe] MUSEA ol2fdt 4 4e)
Aerge] @ol &= rthNabighian, 1972, 1974;
Roest et al, 1992; Hsu et al, 1996).
Nabighian(1972, 1974)2 obdalg A3E o]&3
Aol o) #lA 71YE ALEATh o] e 7k
& AL ARA7IY 2], A Ee 273
8400 Ojgt ojme 7PRle] AeAL) AA 2 A
28 78 4 Yvke Folth(Thurston and Brown,
1994; Hsu et al, 1996).

AHEAE B8 H& 2A)F A5} APAEE vt
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Bo g zl7jolate] Falo ¥Es B3t Asle] Gike
ANk A ASPEE T8 & YoH(Parker
and Huestis, 1974), ©|& ©|&38} &5EA] H&5
AxR| g Azt A3} BEEAL A7sisitt

22, AHEY B4 EHoldl gl 2X8 8 nuE

ALY g R AEE A sl FA
Zo) o] AP EY B8 XK B §
AZFHIRAFE o83l EERe H=] gk o
AHe Aajsigith B ool nEHe] ARE ¢
a17] Slisled BASH ] HeladEY BMg o]
f3lo] WESR 23 FoPIghs s d4t
F719) FolAE AstrREHE dvt U8 F A4S
(RE, Jzheg 71stgciJeon, 1995). 5 MEF}
Azte] W% ZHe 77 33 g’ 29 gem’Z 7}
Al WES} x)zte] AAHS] 2eHe] ATE it
st QAR e deE Ve B Az
AT Kim ef 2, 1994; Park ef al, 1996; Park et
al, 2002; Kim et al, 2009by5 Zsle] iRz
UE]l 29 gom®E /KR o] REW o4l Ax
£ OBS(Ocean Bottom Seismometer)e] WEHE
A#HKim et al, 1998)} BlwEY Sirh

£, FEojolEel ), SAXEAE, JEAE &
A9} S8 8 Song et al, 2000y B EFH i 4
EE o]g3le] Zyolatiue] g 249 &4 7Y
Pg AAsl] AFAGY AZpR gEg Blais
393t

3. & 9 E9

31, dXXY, 8 ¥ X 5d 24

APA DL SHEA] HEFo AL e 3
e =il oF 2500 molth o g5
AL Emo) FBET Aol TlEAEH &
5 - AR AN BEHeRe dEE
Ao} dMFZo 2= SRR AFHAUCHFigs. 1
and 2). ¥FAANFL E5E JEEAR Z4E F
A oAl GHE EFEAR ZA5F evts] ol
t} o] SAFEE S5 AMHEeE §Ud A
B HAEY 4R} 28 usl YEEAZ 2utE
£ olEERY 982 IUE FoE By, =
AAFL AEFH SR (turbidite channel)® Ao
# 7WEtiSong ef al, 2002).
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SE341S 37°30.8N, 131°21.7E4) fx8h), 7w
e EFEst SRR Zo] oF 31~35 km
AER 7P a0, HE-Esjake] oF 11~14 km A%
Z 7P A £8EY 5X 5 sk £ 899
A BRAe] AATH S mEt =ye] F43] Hsleit
ARG FHROoTE ERE I Y S
7F AR B @7 ARE olojAr, X@e FEog v}
BA AAMog HE wokdn o] e e &
E@PISN, 131962E), E50lA] Y820 oF 15 km
ozl Aol vehhs 459s)aHE709N, 132°02E)
9 SE2HE oF 55 km Hold o= AE A
Fol A8k o AREEIAHEIIN, 13220E) 08
49o1UtHFig. 2). 5%, ATt D ojalrajale
EF a4 200 mPE B 533 7180 de)
olFfaL glom B AR 22~27 kme] L
7V tHKang et al, 2002; Kim, 2006). %9
ZIANE 4 9F 2100 m Ftold, I ME 9%
FEE 58RI s o R 22,400 m7kAl
fetslA Hdolith, B E59] AsA9L 2400 m
olstz Zojzim, wl¢ HEg g o g dusid
EE2RE B sjAFo] wg dAxtHe] ), =
=, ASHa ) olAsake A 4 7] sl w3}
ZA op7|E s slEe] Aol 9% Yalow £
A oF 2200 m AEelA Heksla fvlket JALEg Bol
© 7188 A4S 7 AN S vebdvKang
et al, 2002; Kim, 2006).

A7 el FjojjolgElol g Awum gAE A

o mu

A A BHg Bv(Fig. 3). AAFHoE &5
FAA A &L 0~-10 mGald} Ftol ¥A et
Ui A5 BEEoas 0~20 mGale) 3t
S HYth o] YL ol o o) uis) 7

“E £8% BEy MER et RS o
40 mGal B59] kst ool Ve A9 &y
o} A= B5S 290 55 110 mGalg] =
ol S Holi ¢HEEEE 60 mGald) FoPdE v
e}, 559 Il kA F ARM FEoE =
9] AdRdME 130 mGal oVdeRM P e
Feloflofolge] vlERN, 1 507 4Easiitelr
110 mGal, o|AFEsialolA 80 mGalg E%e s4te
2 45E v o R welx|e AEE VERIL Sl
AN ol BjatEe} AFH @AY s} FERLol
A Yephs 2 et o= Ax Ay S o)
F1 gltke e YA KKim ef al, 2007, 2009a).
83 ER9} oA BlaElH FEE v%s)
At 27t 9F 50 mGale] O B2 ol dAE 7=
o % sjake] dert nissiE RAbgdRe] xpolzt
AAY A8l el Wwrt tErke 2g gAgh
Kim ef al, 20092). 559} BExE vgsind &5
9] Frrt v AN Felfofolido] A vEh e
d o]ZE &85 §4] FHEAESY FEol| W xjolo]
thFig. 3). ATAGe] FA YL < 60~180 mGal
o] gzt BIE Bt A NFH SEEXE
o7 A VUEhZ e7agoe® spaA B o
M- Hojm 8%, hEEsA 2 SatuA oA
wro olake UElichFig. 4). ol $5RA $4)
Holla dlE Adgol 9 Jeo BAoldgte] A
ey e/l Ay dEHeR s Xzte]
7t FAYGA wep 2] Holrt HE ol ¥
Alolto] ol Aow AP THPark et al,
1996). €=} FaEsAtolA] skl <Jgt FA]F<
FEE Hol, FF EnsibEeMT olg) e =
24 FFgoz Bgsh Yehe Aoz A4dEn
(Kim, 2006).
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Fig. 3. Free-air anomaly map of the study area. Contour interval is 10 mGal.
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line. (¢) Seismic reflection cross section(Song ef al., 2000).
(d) Inversion result profile along a seismic survey line. See
the seismic reflection survey track in Fig, 2.
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Fig. 11. Magnetization intensity map of the study area. Solid dashed lines shows the main pattern of high magnetization

distribution in the Korea Gap.
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