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Suh, Mancheol and Yun, Hyesu, 2000, A Geophysical Study for the Subsurface Structure of the
Bomun Basin. Journal of the Korean Geophysical Society, v. 3, n. 1, p. 67-74.

ABSTRACT: Subsurface structure of the Bomun basin was studied along three survey tracks of Line-1,
Line-2, and Line-3 using geomagnetic, radioactive, and seismic refraction methods. Abrupt changes found
at 2.55 km west and 1.6 km east in the profile of magnetic anomaly along Line-1 are correlated with
geologic boundary of the basin. Profiles of radioactive intensity also represent abrupt changes at 2.55
km west of Line-1 and at 1.9 km of Line-2. Cretaceous basement rock has relatively high magnetic anomaly
of 200 ~ 500 nT while sedimentary rocks of the Bomun basin have relatively low magnetic anomaly
of -100 ~ +100 nT. Radioactive intensity also represents charateristic differences between Cretaceous
basement and sedimentary rocks of the Bomun basin. Rocks of Cretaceous basement have lower radioactive
intensity than the rocks of the Bomun basin. Magnetic anomaly of of the Bomun basin represents lowest
anomaly in western part and increases gradullay toward east. This phenomenon is interpreted as a half
graben structure dipping westward. Black shale known by previous studies near the western boundary
has high magnetic anomalies and low radioactive intensity. This phenomenon provide a possibility of volcanic
rock rather than black shale near the western boundary of the basin along Line-1. Sedimentary layers
having velocities of 455 m/s, 1904 m/s, and 2662 my/s are developed to have westward dipping of 2.3° in
the central area of the Bomun basin. The result is consistent with a half-graben model dipping westward
which were derieved from magnetic anomaly data.

Key words: Bomun basin, magnetic anomaly, radioactive intensity, half-graben
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Fig. 1. Tracks of geophysical exploration across the Bomun basin with topography. Both magnetic
and radioactive exploration were conducted along Line-1. Radioactive exploration and seismic refraction
method were applied along Line-2 and Line-3, respectively. Arrow marks on Line-1 and Line-2 represent

basin boundary.

¥68,



0% olRelql spel ARelEE F5 S
2 SR o] glen, 1
3} olgrow ojolzl sh- shazol
Aol gl T glom A3 D) gkt
AP, Fog Hel bt 55 EAAAR
M= A% A ‘“]‘:} webA] o i<te] E
7H%§JEV %%§§C)E313Eﬂ Zillj%- Ei?lt4(é}iq
< 9}, 1992).

BAPIA) A BEEA]of gk AAdshs A7

&

-

REFA) AAHR] PRI} e vy
el Qe AL wEsle FAwke] DS
AAsle] Ao SRS sjelsp] A3 A
EJ—/K]. ) u]-/\]__el—/p],a_ M/\s cﬂ‘:](Flg 1 _g:_-c:;_
Ao FopRoln Hehdh Ade Aeksiel
FRARIAE ANekgic ATEY ABAT

iwm

HEEA| Fxoets fIE XTE2E)

3 AR A7l EAAY) HS $1E
A& Al(model G856)¢} Th, U, K 52 44 9

g

y-A AWE ZulE](, -tay spectrometer)S ARESFE

4
ek ]

Aoz 2dg ARstn
A9 AR A7E =

1.‘1‘

o} Base® E°]'3V1 ‘;P‘]-l- ks
sigiek galel sleld Aee AAa4E fstod

1:25000 A& Alol| A QAR zFPx]Eo] e
dell= olE thAl dAZIHe R MRSk A7)
HogRel SHNAE A SAs= WS o

3t s ASAAE 7"“74?5]'93‘;}-
AA712) SR A= AAHAL] sensord H-
Fog A sglen, Aol g wA

>

T g S Eol7] Hste] AaFer A 7

ST L FEEAC] G T Asfo) 4l
gk w8 S} AU Qb 2EF =H A

Aol Jee w14 5 glo

oA 58] MEERE AAste] F3Ash HAx
AL 33 FHA BERE 279 x}axav

omw AAs gt

LEGEND

Alluvium — Quaternary

— Uncontormity ~

Hagjeon Fm

]Miocene
% “%; Chunbuk Cong!

— Unconformity —

“ Basement Rocks - Cretaceous |

Fig. 2. Geology of the Bomun basin and adjacent area.

,69,



nmL

g3t (Fig. 3.2). Ao AL ZA Line-19] 7]
49 SR ABE olgele] 74 AGAANE
Zt SAA A=bgkellA AASRs AFR A mor-
mal comection)?E& A AbEolAle Falgu)
(Fig. 3b). ARG ] Alale)] glolM e w253z
T=HABRAEINGDO A BN =2 ae o
S3tglon TrizsAG: IGRFYs 55 djgst
et
vhalsA 7)) &AL
oo} a5l sieiFig. 1)
emize]o] A4S 1@4

J“ﬂ*i 605_

Z2 X
el
3}
1_

SA Line-13 &A1 Line-2

? AAlell= z]A ol A
17to 2 91315} 3}

-‘-f.\

SATRARE 24 Line 3ol
=, 3571M %] @ F(geophone)2 20 m
AR 33, ovALge 19 29 Eoj A
oA AR X% Bl D(end-on
ARg-8le] ) Eforward shot) S 535190,

ALEL YR F3 35 A QENT} 20 m o]
7 A HelA delste] ouieks | Z{reverse shot)2
ASshlch w4k o) Ao ot AFEAS 5]
SI B9)AY 24718 olge) 4 AeEs] v
A% 4 2ol & 720 molrE B4
¢! hammer source®i E-FH3} Ahdlolel] 50
kgd] $55 Au o)E Agds)l Avl= wpe
AEsiick & FaolA 5319 stacke AlAEH

=
=
q

= A AZ o FLESN mtio) S 73ls}
Foi=g

o} e wpHom AAste AL erAsl|=
= °]&3le] FAo) digk A ‘3—! oufgfe]
AFAEE AAsla o)z rE el Axslss,
FANTAAE7), AR T} SAs)H0] €
gt T2 9 AFFERE AEgoAm
A - o)y, 1992; AR, 1999)

_l

rf

3.1. XI=HEA} A2
AdeALe NS A gA)e] HERAS A

i~

Astel A9Asl e Ansgln didor
21 ]ALJ_/H o] e = Bk =4 o
¥ AGRA] BARES Bebshe) oo,
H“Hx]_q A Bz Auldoz 49200~

49850 nT2| W& Ro|u ofF 650 nT W3IA=
Heli glvkFig. 3a). &4 Line-1S wla} veht
= AAER Wil E40 MEZE REa
49850 nT*| FHYAE Roj Fzmoz Zuz o

A3] ol of 49200 nTe] HAAE walF A
N3l S7kke e molm ZAe) TEToy
ThA] 49500 T WSle] & AAHAE melxm

ItiFig. 3).
S48 w AR Wsb b 34
IIAHE 71F0E dle] AZOT 255 km A|A

=3
I EFOE 16 km AHORA oL A% (Fg,

T

)

600 —

| ! |
T | i = | I
] I I
49800— [+——— Bomun Basin —— ; |
| 400 — {+—— Bomun Basin ———
I o I
T i = | ]
I - ]
2 49600 El ,I
> e !
2 d < 200
2 8 |
g E !
5 49400~ 5 | | :
H = [
2 | ' |
g !
= 0 — | |
49200 || I
I
| 1 : !
| I
!
49000 T T r | T T —— 200 — T T T — )
4.0 2.0 0 2.0 4.0 -4.0 2.0 0 2.0 4.0
Distance (km) Distance (km)
Fig. 3. Total magnetic intensity (a) and magnetic anomaly (b) along Line-1 (unit: nT).

_707



20llA Yehd ule} Fro} HA| AFe] AHAFAZE
gt AEGYSHe] AARS] EA)5E S
I A ZskEe] A A AR Xéé}ﬁ}ﬂl A%
sl Qlok HAGA7|] Bx2 & o, A
71keke] ANAA7)7F REEAY HZ k] 217
A7 5t acde e o ¢ ok AAYR 2R
B AFRAE AA °é—8— Aol o] Wzl
ks z‘{éEH-,__- RolH AHHSR 100 ~ +550 nT
Hsle] zpojs Holn, wiely] FiRigheA
AR 200 ~ 500 nT, BE8A] Ho4Es 100 ~
+100 nT H4e] AFo)E ElvkFig. 3b). ©l9}
o] A2 e Aojss REEA] FAAA
F dellxe] HAEA] ] HslAAHE R A
LR FEFoR I AP FURE d4e Reln
°‘Ltﬂ ol RERAL] 7|AFIF AFe] L1 F
%02 kol WEAT-¥(half-graben) ] *E2E 7t
I & 7S AAREL

Ez—ﬂl” Aj37] mlele Ao EFHH Ak A}
q:}’ /‘vﬂc’]-‘:—.i FZ2 _—[L/\ngq °]°f‘](Yun 1986),
a2 A A FE5eR R gtk o)F
HAHGES diAbge] FHY AAdA IR 4
38 Yol FHHEA] A F2 AFAE
HAs= Aow A=) AxHz REz =2
o] BEFA M) AAA sete] BERA] F
Z90] AAH 71¥klRT) tA}go] & gAHdoer F
A5 oz slH=mg o] tigl AEkd A
7} 2% Ao FAckwict

}
i
+——— Bomun Basin ———!

t
|
|
|
|
|
1
1
i
i
i

Radioactive Intensity

-4.0 -2.0 0 2.0 4.0
Distance (km)

3.2. HAFSERL K12
sl 7 EAH A sl AR E &3
& & by dE EFEE el U, Th K
]

o] HRAE o]AME Fbo)l AAAQ] A4S A XS
fek WASRE B ANRREE vas) 2
o A wskas Pabsds wskEel A

1:‘1_]_—1_1% _,.I_/k]_sl-,f?_ o} /\ olq_. {“_T’ 2__‘./9_ Line-1°ﬂ
A AA wAbs AR Hﬁ 2.55 km A& ¥
A AANA 25904 355 FA3] )8 AL
HRIckFig. 4a). AH3EANA FA4% s
29l 3o] MZ 255 km A4 £Z 1.6 km A
Aol WAFsA7] FAdAE AZ 2.55 km
AN FA% sl =dx B3E B F A8
Aol adxstar Qivk vt #A)] FF A«
Ao AR F38 HsE Bolz] ¢ gl
=, ol A TF AANY kT4l MF%
AR oA o= A=t gk

4% gh2r) uE

J

m

-

#, 24 Line2olA £274A87) £33 78
=) gl v SAGEANE 3 dsle] vl
B PRASE 2eldl 55 18 ki A
A 7Y WE el PRSE 1 el he

Zle](Flg. 4b).

o] 2|9e] A& R Tateiwa (1924)= A
AARES SA4YR JlEsla g dbd
Yun et al. (19912 ZAAR-ES wiely] 7)ukelo
2 Jleste Ik a8y "‘H Line-18] A& &
AAAA RGN R v AT Be o)A}

Eastern Boundary —

Radioactive Intensity

I
I
I
|
|
|
|
|
|
|
|
I
{

0 0.5 1.0 1.5 2.0 2.5
Distance (km)

Fig. 4. Profiles of radioactive intensity along Line-1 (a) and along Line-2 (b).

,’71_



Mt - gals
o] s Wew B o, SaMale] Aok
D AP5Ho] B oz WaEe ARzl
o] WAEA S ¥Ae) EEAARE sz
3 ATkl Al gk
33. ETIEAL RHE

25} B AR B4e Folol A

I A Az AAHe Az ARl Am
ol =E=lo] A4 AW Ao mldZe]
A=o] A AAHerE REEA HHzo)
BNEE ElE Ebssith aEg Ahsw
A3Se] AARL AASA LuE 2R AR
HoR wetheh AR Ao AAHe =4

Aol 99 m, F419] FRrelA 52 m Zolo] 2

7t %o RS A A 129 pu} & A @chFig. 5). 2822 AA Z47e] 720 moj
= 455 mys, 25°0] PY} 455 1904 mys, 3—/:-;—4 P Wit AARL Zolxrt 47 m o] theao
I} SR 2602 msYE & 5 Yk olre]  FEHE AAHY AAZEE 7 5 g
BIEERAX 7)o Z0] olxe plyAZ=owm A .
S *—!T':]_ 104 = e b ‘J—ao——-l— '?Lo 8 = tan 1(47/720)
o] 137, 259 okl x|AFEkA HEakel o 6 =23 °
359 e AATEA BEAR BEQre '
2 745 95E & $ Uk AlE muds om:H EEEZEA MEL = 23 7)g0A A
(a)
Y = 0R393488 X + 43.0038
300 -
A
N =0.8575 * X |+ 79.75
] +
200 —
%
£
o
£ - _
=
100 -
] £0.52061 * X + 6.94453
) ) ¥ = 0525911 + X + 55909
Y=22#%X Y =22 X
0 T ' T | T [
0 200 400 600
(b) Distnace (m)
13m
0 T T ] T T 1
0 100 200 300 400 500 600 720
© 455m/s
1.6m 1.1m
::::::::::::::[.1ﬂ‘m3{;: """"""" 52m
99m - Lo '%T?rh/sﬁi S -

Fig. 5. Interpretation of seismic refraction data; a) time-travel distance curve
for reciprocal acquisition, b) topography along the seismic track Line- 3, and

c) interpreted subsurface structure.

72 -



WsAE Exe) AAHEEE v &
A= BAAAE AEe] Yeides Ao 2]
AEA7] e welr] ZgtelA gAl= 2
500 nT {9 AFelis Mol W, BER
Yloll A& -100 ~ +100 nT 2
UFig. 3). 53] Aol LEZEAL HFe

i\
i ¢
Eiz.ﬂ;‘;

Iy

3 EEe] ¥ YehE Bel $AFE Aol 2
B 3HoR ot WHATHAE ANk o

pedi}

s T2 BRI MEAARIAE R
AolE Holup FEAAN-MAME A4 Line-1041+E
F33 ApolE HolA] ¢b5r FA Line-20l4% F8l
g zpels Btk ol "R FA7ANS] o
A7l mE e M s E
e BEEA HelMe 3 Welo] Adider e
& Role Wb, EA e AAA 7iekAlY
AWM= wfEF 05 ~ 259 AdjHow vke g3 2t
Ao s SAHKFg 4. Aol s A=
5427 REEA FHAE AT ¥
Bt} Ao e Aot AiEow 28
WA 2 Je® Yehie olEe] Wsle
FE] EA19 AAE A B 5= glglck

o rlp

SAl Line-12] MSAAFE] Ao, wixlks
AE S AAA B o] F-Eo el #s
ARE 2L 5 vk 19229 2AFER 93}
o W A=A E AE AAREE 34

]

7l&Eo] 9l W) Yun et al. (1991)&
ZAAEE Wely] JNikke g v)edla givh o
Y SA Line-19] A& EXAARAHAA -
WARs 79t =& A-oldo] S5 AR
= o, SAALe] dAFgd ssAe] w2 Zle
2 ggbEc) gkl Aldoleid Aoz} A
Z* N

= Aol WAbsds wd

;

o @
2

gy

W} AFs FE7t 42k 200 ~ -100 oT 2

325 W9l 3h& mel dlmaolc) aelu} ghae]

2o obasta RRo| 2Asjelof shuw 2|7
sk AREA] % g vigew ¥F
o] Aeje] digt s A7rt Beskoh HA
Line-1914 ®APs 7ol abo] MAS|A] ok 7]

gt X[F=2IEA

)

o] TE5AANE ST AAA kel Al
sk

BAu Al 23 A5e] AP AFe
2 9F 23 ArAE AR =T, o A
oo uiEzl BEEAe] MAEzEe)
Uizl 2 R3tEe Adgele & S 9ok
a2 eAvlAL S41e] Aoyl A
of Hsle] AiF ez 2R 720 m AT ST}
iz el AR oz lste] "abzlelr} ok
2004 m AEQl Ho= sl AA|F Ex|<
TEE =37 vkt o AHe] ook 1y
HUellA] S35 A e ulale] EAdelr)
720 m®Rch A gl Aot vl 28] wE
A(H3E, 1995 719 - 2P, 1997, R3S,
1997) & A7efA Aol AgE REEAL] A
oz Aol Fegk AV E Aoz v
o},

2 B

HEEAe AAA] EAF2E Wel7] SE
AeAL, AFe A 3 BATRAE AABE
ok EAE Hdske S48 AR A=Ak}
HRALSERALE Al Ble] whelr] sulelx| ) AIA
o BEtA HAe AT-EestA AlelE:
Stir EA9 AARE AT 4 Jich =3k #
A-e] kgt A ods RSt 720 m Rl

20e Agstel BAY WATRAS Astel
BEEAY G pot SE} ATEE o
Hsgie)

ZA49 714 M3 255 km, 53 1.6 kmol|A] ©]AF
U= Holi, FAeAE WAFsgke] 1.9 kmolA]
A% H3E vehdla glew, o {43 W3}
= AAxAde] BAAAR- A8 gk A
el A3, wely] JikAl gL & AEel4t

(200 ~ 500 nT), BEFA] Hexs Alzlo=

= AFHo]AK-100 ~ +100 n)S B "z
E4E Bk EEEA] U9 AFolAkA = AE
o] A3 FFo] A2 HIFE B AP} A
Zol 7o FEOR Polxle WATEH FTxols
AL Yepdch =3 REEAO ME AR
7182 EAAYR 25 A9 Yetr] 7k g
o] 2 Ao}t W WS E Ko 3}
Akt 7leAde] w2 Aew St

_’73,



e TetAl 2 24 Line-34 Qo A% 455 nys,

1904 s, 2662 msS] SEE 2 ARpEA ¢
4 vnAE, dsh nEe AEEe] EAwe
4 Sk =R REHAEA A% 27
A% 23 J1golq AAvEe s
ol S Aol YT E 2 shsao]
A7) Ao A BHoR oAt whAl 7Y
L ]

[

Ab A}

°f @7 AN VEAEdPany 22
F(BSRI-99-5419)° 23 A7 AT ol HHA x|
el k==l =k =59 9AS 98l A

|
A7, AEF, 1997, FGEA] ®5E=9] g}
x4 BAAS A= -85 %), 33, 111-116.

ARH, 1999, AE 23] QAT =)l
ARBgE shebs 913 ehulelal AR 2,
45-56.

AP, o), 1992, TR LwEde] P
AT, A F T =FAD), 30, 81-88.

F734, snl, AR, 1994, TR F7] wlo]e
Al A5zolH Aes NRFH4E o83t 1
sioksta A7, shakels)x), 29, 164-170.

T8, 1990, Microfossil assemblages from the Bomun
area, Journal of the Pacontological Society of Korea,

6. 1-63.

A2)%, 1995, DASARAE o8 WA A
FARE P, ATAEE|A, 16, 352-357.

35, 1997, A9 FAo] 23t AxAute] x|k
A Aol Bjk A7, A pa}ekalA|, 18, 420
-425.

A, o3, &8, 1992, EF s 23 A3
7] BEAFAEFEA)S] 3234, Journal of the
Paeontological Society of Korea, 2, 236-252.

Tateiwa, 1., 1924, Geologic Atlas of Chosen, No. 2,
Ennichi, Kyuroho and Joyang sheets, Government
-General of Chosen, Geologic Survey.

Um, S. H,, Lee, D. W., and Park, B. S., 1964, Geologic
Map of Korea, Pohang Sheet (1:50000), Geologic
Survey of Korea, 21.

Yoo, 8., 1975, Geology and paleontology of the Tertiary
Pohang Basin, Pohang District, Korea, Part I, Geology,
Journal of the Geological Society of Korea, 11, 187-214.

Yun, H., 1986, Emended stratigraphy of the Miocene
formations in the Pohang basin, Part I, Journal of the
Paeontological Society of Korea, 2, 54-69.

Yun, H,, K.D., Moon, H.-S., Lee, HK., and Yi, S. 1991,
Biostratigraphic, chemostratigraphic, paleomagneto-
stratigraphic and tephrochronological study for the
correlation of Tertiary formations in southern part of
Korea : regional tectonics and its stratigraphical
implication in the Pohang basin, Korea, Journal of
the Paeontological Society of Korea, 7, 1-12.

1999 1049 849 AuA

A
2
20009 39 219 Y=

_74ﬁ



