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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
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'Dokdo research center, East Sea Research Insititute, Korea Ocean Research and Development Institute, Uljin,
Korea
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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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Fig. 1. Bathymetry map of the Ulleung Basin. Contour interval is 100 m. A rectangular box is the study area.
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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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fE3)ALS 37°30.8N, 131°21.7El 91t} Frd
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(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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Fig. 4. Bouguer anomaly map of the study area. Contour interval is 10 mGal.
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Fig. 5. Magnetic anomaly map of the study area. Contour interval is 50 nT.

g Al X £
HHZo] ol 7Rkde] 7 Axe] oz Ak
th(Fig. 5). TEE THOF W o dR|Eo] HA1H
o7 7ML e BEHFo|al I F

-450 nTe| 7§ w2 ks zheth FeEA ol
A= -200 nTe] =2 oPdX|7} vErdt), A7AY &
%o EXSAE Tl = Al e ArlePduizt U
Ehtet 25 Al Y dlike Ao Yehdtt &
TE FHoEE wlg B S ge ot
Yehlal Aggs)ielrs GrMelr B5Ee AY
A e] o] o] duizt EAlgit), oA RS TAoR
= 7 3P Aol HlshA 2R 7he] 4o ot
9] o7y UEhdT) Hxo| Aprjo) e d=ts)A
7ol S22 7PEA 700~800 nT A2 %2
oI VR S Aol oF 600 nT
AEe] Fo] oI AY] FHAglt), o] F9f o]

e A MEeR Mo AFHsiate] &2 o)
et AAs = B Btk T B g ¥
ool vehtaL Sik. AgEsiake: g=5Ae] A7)
do] FrAellM EEe] 71 AdPmEE vehe A
o] 5ol diolle dEome °F 600 nTe] &
o] oldtiet 2 HEo == oF -200 nTe| &9 o
o7k wela girk. Hlad Srwvke Tt A3k
ge] A71old Feizk vehdaL gick. o] 57 A
odel Fele Agdairte] eI A S
ARFE e Jlog FHHA skl 9%
V] 7FeAE WA = girk orbElAte] 4
32 F 200 nT Ar:=e] Fe] o)t B9t 9l
3o FERE oF 4100 nT A=e] 2] oldtizt
VXL Slrk oAl FE oA 2
=
'y

So] ozl B ek o2A AT E

z20] AL FRE YX7} vls=E R tE A7)



ol 2SwA HehAAe Ar=Eisd 54 3 Az O 631

130°30' 131°00'

131730’

132°00' 132°30'E

0.04 0.08 0.12 0.16 0.20 0.24 0.28
(nT/m?)

Fig. 6. Analytic signal map of the study area.
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Fig. 7. Two-dimentional radially averaged power spectrum

of the Bouguer gravity anomaly.
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line. (c) Seismic reflection cross section(Song et 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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