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Geomagnetic Field Properties and Magnetic Interpretation
in the Southern Part of the Ulleung Basin
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Marine total magnetic intensity over the southern part of the Ulleung Basin and geomagnetic
data measured at a land base station are analyzed.

Fourteen days observation of geomagnetic field at a fixed on-land base station showed how the
geomagnetic field around the study area behaves. Geomagnetic data at the base station can also
be used as comection data for a diurnal vardation. Magnetic anomalies in the study area do not
reflect an effect of seabottom topography but mainly subsurface basement The southern part of
the Ulleung Basin can be devided into two zones according to a different anomaly pattern ; along
the coastal shelves the isolated anomalies with a short wave and a strong amplitude are dominant,
and toward the open sea the anomalies become much more subdued. The high anomaly zone adjoin-
ed to land is interpreted to be caused by granitic intrusives or volcanic rocks, and the weak anomaly
zone 1o the outer sea to be arisen from an existence of deep basement. A spectrum analysis is
applied to estimate magnetic basement depths from three anomaly profiles with a long period and
a weak amplitude toward the outer sea. The calculated depths are 70 km. 50 km, and 2.6 km respecti-
vely from outer profile. The basement might be correlated with the mixed layer of tuff, basalt, and
sediment, which had been defined as L-2 layer in the Yamato Basin and the Japan Basin.
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2 Aty dFEE HAFE o] Foiy gon(Bo-
sum et al., 1970 ; v} 5, 1981 ; Huntec Ltd., 1968),
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Z EW WEg Ze T oA A g9
8l . ©]o] Kobayashi and Isezaki(1976)+= Y&
SHEW z7|ol 2R AL FHE AAeH
dEE-7 otEHEW 7|E9 gy
e HAGZE S U A7 HTFZE A
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e B Z2ADL ool AA ¢ AFEEH
AF4E A% AFE Aurt dEEUL
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#go] "azht A7ie]FA spectrum ¥4&
S5t viwd 7hag oz vpuighe] 4 E
olZ% 4 9tk Spector and Grant(1970) = ol &4
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Fig. 1. Topographical features of the East Sea (Japan Sea) and location.

A e A4ARsE fEHoe Yed ¢
2 zAE Al A7k Aol dAstden AHA
= proton® 5732+ Al (Model G-866, Geometrics)
£ olg3ld =& 01nTY HIZE 102 13
o7 wel 1 HAo2 WAE otz 715A%Y
92z AdAZd PCo Zzt ohz st fxgR 7l

23190k

XpZ|ojakx| e
A7) A71ge ASAE AT FAed v
ARl AdE s 2ol dAg o= AE

zpo) 7t itk 2 x}o) RE-Z v%4F Aol st
aRe A7 dojus 488 F54 BE
So] 50 93 Roz LA Atk FAREA
Z+2HIGRF, International Geomagnetic Reference
Field) 2 olg} ol A7) ey EyHE A
Fue] g ARG dg £33 FHo|THY
5, 1987). 28ug AFEAe] EPAFAN SHE
AR 2R FAFEAAE e AAE A
o) BE ke AAgRolt xSty A A
gz 38 F Aok 28 AT 4% A
A2 Aol 13 wEA YA @7 dZol



120 ubxty .

T - X
0, a
&)
)
Y ‘ : £~
T SN

L~

>~

Line sources of
sirength MICE)

Fig. 2. Distribution of a buried magnetic line source.
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Fig. 3. Component t of the total magnetic intensity field
vector T in the (z<) plane.
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S8 ¥ HPXINe| Xga Xy

Fale Mgt AF2EFY Jgog Wz
(back-arc) ¥AFeNZ WA=o] Aztd Aoz 3
A5l i (Chough, 1983). €Aln; wiapy 2 2
Aol o] waA 4l¥e HY A7z @ F
ZH 9] BXo wp=d F3(East Sea of Korea ®&
Sea of Japan)v #HAF A Y SHAAY 2 =
A7z2 JUE 5 Ai(Tamaki ef al, 1990). &
YR &2 (Japan Basin), &Z8i¥(Ulleung Basin)
7} o}u}E&)¥(Yamato Basin) $3 2 Ex|xo,
oI} Es| % (Yamato Rise)3} o] ©&o) o3 3
A P AY 2 84 AdFo] AAE o1 e
& #En didezs FA4 westn e EF
xxgo[ch(Fig 1). W Fs&lle] Aol &=

AW ol= d4hgEs(Wonsan Plateau), =8
#(Korea Plateau) s} 94 2] 2 (Wonsan Trough),
£ ZE2X(Ulleung Trough)®d 7 1A dir}
oA on, BIE, FXHE Fo 2n F
EAET SATH(E 5, 1981). ol9} Zo| &
= & (basin), 1% (rise), el (plateau), E e
I(trough), &4t(sea mount) 5 ThFsH &A=
2 228 T30, 200m N HFBAHNH
FE H3 oF 3700 moll ojl2& HEAHGAA 4
9] ¥sx =

ofnte s H o] B X% YEs|#¥(Japan Ba-
sin) & FHAQoAA 7Hg FESD, HL F4A

& X3 £4L 30-3.7km, €45 7)uienl
Aol Axe w8 4250kmol ©ech(Hilde and
Wageman, 1973 ; Ludwig ef al., 1975). X Jydl&
i AANEe] Ex¥sa vk olEHH
MZog FgadlFAUEA7} NS wa wg
st Q3 1 ddolle £E o] Uk EEHES
He. g ugke 2o 25 gHeY9d nygg A
AFAFANGo2A U SHAHEL 2000m )49
FAE et §Y, omEHEY FH Q= of
StEHEL dREHE olo] TN AN £4L
20-25kmel 1 @A TNt dxe A
33-39kmzA AR} Yu FoH(Tamaki ef al.,
1990). £3) &2 ¥ 3 olEHEY FYRAM=
HFol| R¥3te ANES AEH SAdHrqt
ol A2 HeshAl Uelded ol B 8o
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AR TRt Rol o A) #4189 (volcanic flows),
WekGsills) 2 A HAFEC] HEE gron
M s]o] A (Ludwig ef al, 1975 : Tokuyama et
al., 1987).

TG TXele sgtely daigto
ol WA 7Ivgdol §71d AFES olF
itH(Tamaki et al, 1990). 2 =l olulENZHS
27 718 an §2 dios 48 F h9
W3(bank) 2 o}Fo1A Atk(Fig. 1). £ o]g} o]
G 7o) E&5o B4 AE L FAAMY
o} Nt USAENE B ol SR B gy
AYex Ax & fHo] E X3t Ut

SEHED N FHM ojze o=
&5 A de] FA wedn Yok EEe
seto 2 HE] 16-25km  AtoloA FtMI A9
BaslA wadle s=AE(horst) ¥ sAWI
(submarine bank)ol o|&|A i &AtH= RedEd
(¥ &, 1981).
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Fig. 5. Diurnal changes of geomagnetic field measured
at the land base station (left) and the filtered
ones (right).
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e

E(horst) & A3t Utk ol M2 AAL
2 gt zp7jol R Eel| oA HHo] e R
o2 Yztec) F B0 HGoly GA-RF
ko 2 wgsln e dide deldde HAE

o] AWAge = FE2EY WA(bank)E ©]

23 gle 718 7uigtel 7iIg Aoz MY
% glch B3] gabera) Ardslel Fxshe A
olgUE T daH 322E8 WAl o3
A BAY HAEA EANE AAP

22X doie] XAp(ojAk  gAd s whAE
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SN 9siA @A FHEAE oF 11-12kmol
g@als 72 Azbe] 4ol Fo{x Aok (Ludwig
et al., 1975 ; Kobayashi, 1985). Honza(1978) < &
FEAE XHF FHEA HAHZS MY 5o
FEIYE vt WHE 0A go} Frtded F2
€5 5| A B (turbidites) ) HAH-E7 A Fe
wgo] 2 EQPeon wAAzke] A 14 secdl F
3 2 B3 @A TS HolEA dkAtA|Zle] 10
sec oJslE F2 xAY dRFez TR
olE 3hEe] FX: oF 3500mely € Aeg ¥
ol AAlz g 7I5A rlvigte] ZHAIZ
#8157 ot AlFAgdd o3td £5EA 9
o] A 371 §AZe FF = <oF 4500 mof) ol (gt
5, 1981).

ZAA G 9 dinls BEHAA FEA ] gEel
ol2F FAA e Be A7lo|FEFE Holx
ot B3 TEEA FeolAd dviz BAH A
M oF 200 TS o3 2RE Ha AEo] 7
ozl utgt WHEE HoldA FAFAHY FEF
ARE gl —50nT7HA] Woldh ojge &
¥E "H¥Zo] FhA g A 7Nk Aol
okgk Ao flelo] gy Aoz si¥ELh T T

£ Jluielel HEREE

Aol wol M B viep Zo] Ao A of
EEA9e getde ggel 1 AEFof & A7)
ol AR X7} EFolY, 1 siAger HLE W
87}t gubstn AZx RolAh(Fig 6). &l %o A
ERQAQ AF7)9 B AEE Ze AIER
= Ao mAAE "e HEZ HuEd FAR
7idke ARE Ya Qled F2 4ol Utk

Spectrum& °]&3% riviehix AbhEe 2
A7 Y9 A Y} go] HAS sRigre] 2%
AATZE olFe XNHg oz Afshe 3o
713 aFHoltt. waty FAL HHZFoz <l

& A7 AR EE YehlE 322 Bole 93
o)A 37)9] A}7])o]dH S1-S1', S2-82', §3-53'
2 XAl o] spectrum EANPHES HEIHT
(Fig.6). zt ©e] Az BIYPS ol o
025 kmutth AAH3A FRHAGSYes, 1L
Fourier W&o g 297} ARE W57 95k
2 YA datstdd. 2z e 1HAg Foly, 7
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g. 10. Determination of the magnetic basement depth
using log-power spectrum (lower) in the magne-
tic anomaly profile S1-S1" (upper).
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Fig. 11. Determination of the magnetic basement depth
using log-power spectrum (lower) in the magne-
tic anomaly profile S2-S2° (upper).

& Bt &F A7 AL Fourier A58 T3
g o] JEhtb= X (truncation) I de]opA
(aliasing) &2 He2 AAsed ok et
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Fig. 12. Determination of the magnetic basement depth
using log-power spectrum (lower) in the magne-
tic anomaly profile S3-S3' (upper).

Table 1. Results of spectrum analysis

Profile gate Data interval Slop of spec- Basement

Profile ~ = ) (km)  trumgroup depth(km)
SISSI 125 025 ~0.7080 70
$2-82 108 025 ~0.5801 50
$3-53 108 025 ~03076 26

AA R gl ade nFaeld Yehlmg,
B dTolA BN AR 7oz e JIA%
5719 A710]3 AL Fourier WalshedE o
2e A7 44 EAle ohinh

Figs. 10-12 3709] #A7lo|ddua 12 xe 7
3 spectrum EAMZARE wojFol 39 BTN -
A F 7o) spectrumeo] nFEFFo) BlA Fdio)
et A 4H g Jepd. o9} e gL
z}7]ol o] HRAA 7dshe GubE AR Hos
F2 e Adxd sl 7iugtoz e 9] Yol
e Holele A AlAbgch S3-S3'9) spectrum
XA E AFae] FAE o 5 die A

Nw SE
Japan Basin Yamalo Rise Yamalo Basin
19, 19
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Fig. 13. Crustal cross section through the Yamato Basin, Yamato Rise, and Japan Basin (after Ludwig et al., 1975;
stippeld segments are from Hirata er al., 1987; Hirata er al, 1989).
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Fig. 14. Plio-Pleistocene palecenvironmental deposition map (afier Cho er al., 1982).

vla] AA oA Ao ZAAAEE Jehn
Ae nFgEH FRo) Feldck oY spec-
trumT &} AL gutgt AL o] A Ho] KAZHE
7WHE Zo| QolA 7|higto] FE-g AAEE A
ol At A} 26kmolct 1 yle] AHERRY
ZAv= Table 10] JeblA

9 Ad @dugAlel osiM WA FaolA
o] A& TAle FEFAZ 15-30 sec(2F 1.8-3.75
km)eldt FHEAHAME 20 secol o] FAE

| X o] g4l ch(Ishiwada et al., 1984). Fig 13
B} A ARAAe mebg A SLHATA
(ocean bottom seismometer) & ©}8% ©Adut Z
AY GAZ de FUAEm dA FY Ya-
matodl ¥, Yamato®]% ¥ Japan ¥£AE 3=
ADRFZE FEE Folth. I Fo L2532 g4
£57} 38-55km/sec WAE Ze & B
FA7} 34km FzolY XqHog ofzte] o7}
Slci(Tamaki ef al., 1990). L-13& g0 &4



PLIO-PLISTOCENE

LEGEN T

{7 constar paiy S oeen wamiE

~

L] DELTIC [ awvia

ER variric {77 paspaT
0_ .20 40,

Fig. 15. Sequential geological and paleoenvironmental development cross section (after Cho er al.. 1982

&7t 17-24km/secHE & o|F0 Fz ¥HY
F0.8 olFolx itk Yamato SjEHollA &1}y
¥heH(acoustic basement) & o]FI1 Yv L3Y,
A5, HHLE 5 Fig 13904 L2324 #igs}
o, o] WME £% 2 HAHUAY FXY Zo
24 epdeivt adso] A9 Yehte
R A7lol g €AY Zez EEA AckIngle
et al., 1990).

H, EFEA e -1 AYAA 2 4300
m E7A] NS AT AN dxdA HHEoes
o]0l lon A% 1820 mE AAZ 4= Q%
HAgA HAAY HAYgoz, 1 Fte HiA
#3301 HAE HAYoR HoQItHZE §, 19
82). o] Ex-133% 8 Ik HHREAE FA
tgolu} Al 37] %0 vj & AR A (back-arc basin) £
BTN Hgso] Y4 Aoz LeiA Yok
Figlae @43 GAME Rl AFX]Fa g0 o)A
e s due Ele)e-EelolEA o
Fo] nEAPHE oY, Fig 15 o] Ade] g}
HA-BE5eke) drizoltt £ X dcdoA 7wt
HEe MZdAM §Fo2 GAZA BEugo
ETEA g Tl oAy SRoM T2
oz YWY stute WslE Jeidch 7lwgte] A
AEe SEEAGEY @i C € -C"9 B50

AAo g oF 89 km(
BAAe) 4R 38T
Zo AEREE 2Ak(Fig 15). & dFoM spe-
crum PAZFA de sl HFYEF 9W S
1-S1'9} ¢F 7km, 52-S2'¢] ¢} 5kmv oJ=AT ¢
AHg ARttt AA HA7Ax e dro v
g 4 ok g9, o S3-S3'0 A ANy wHaE
AEE 26 kmZA QXK g F duA e
Ao vja] of9 Lopzch o]R S3-S3' A o)
Fig. 15904 & A-A' C-C' -C'Y ARruizde
BT stxg 1 BEO 2 B¢ saxia
2 ol A FEAl LolX7] HEY Aoz B
Ak ArlolFeEANE HMZEo 2 PEo] #3|
e F gudn gnpd Ageo] A de 1
whZ-olt},

SEEAED Y NZATFZ2 R 7)ugtol] thafA
£ Yamato ¥7|9} Zo] @428y Ags} AA
Hog #jlo] 7hsd AlFAE Fol s 3o
HEg sAo] ojfo{AA] gtont, dEAd @
AohAtY gAMEE S abruigke u)3t4d 719le)
HEAZE 2 B9l - B2 sAYeR o]2oA U
v 2oz siMdEt(o] §, 1989). T IAe

B ZA] ok 60 sec)ol] o]z,
°F 5.7 km( B3] 4.5 sec) A

K]

ar

hun
FHel BFZFoINE ARHUOH dREAI}
HA A= 3 Holo] Yamato #4], SR Ao E
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#3519 vi(Hilde and Wageman, 1973). .19} 32
A e FAU ¥X159 AAdutde e eyrd
}4gE A7 H FEHTE RARIAY A
2 PEHUES A we 2%dE g S1-
SU'E S2-S2'ell A Alakdt A7zt A9 L-2
23 gvlste], 1 Z9$ 7P¥ete Yamato #3719
7hiretel e S3Qt @R U HAY Fo nF
o2 ojFolA A& 7iedel Utk 1Y olF
8% & gle AFAE ¥ AHHY A8/t F
5l =T X7t gk

- I

€55 dusge A7 fHAEE @
7817 Yt S 84 A AT A
A7E #EEQY. 4d4Esy RAE 25 99
o) HFAR7] ABZHE A7) FREE T
3n AHVINATE AL ARE 7)1E @49
2 AFage} thy] - Mstd B AL S H
#o.

1. dFAYel A okt Wizt vlokstal
LA 1A AFol] HHAE A2 oH 237t Ao
WAL e FEY F7I2 Wil Advidoez
At

2. AApgol BPY 71 68 28U 29U
ztz} o 64| 7h3} of 4A1TE o] Gl o 1ufo] W FLS
o+ 719l 2-10 nTol HisIA 4 & 2342nTHH

3. SAxEAge YHARAYXE K] ¢
RBE g ofNTY BEE-E NEXNZIA dE
slgon, 71EAx 48438 nTolt}. sidAHAER
BE gusEyae Az27)71 ke 7Y of
el 50T, Fool= Hd < 15nT2A] B F2
20nT o)g=m Xap7)7} 84g 710el= 30nT
ol4o g AZArk
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9 1 FFoZ Y TAdle —-50nTe o2«
stro] 2@ AZo] e AArlojddiz FEEH.
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