2005 ¥-FFFAEY - AP FFHYY T EHEHY
20059 5% 26%(F) ~ 279(3), $FAA AN IA3H

e d9Rs 2F5FA g4E 53
e A SETE AT
27190, $9%, o3P, B4Y?, B3, HLY
DAYty 272887, kykim@kangwon.ac.kr
DREY s Qe

YNgrsta AF8R Ry
Yzadgn HFN2PBTeHS

Crustal structure of the Korean peninsula by inverting
the travel times of first—arrivals from large explosions

Ki Young Kim”, Myung Ho Hong, Jung Mo LeeZ), Woo Il Moons), Chang Eob
Baag, Hee Ok Jung”

1)Department of Geophysics, Kangwon National University

Z)Department of Geology, Kyungpook National University
9School of Earth & Environmental Sciences, Seoul National University
“Department of Ocean System Engineering, Kunsan National University

89 : IUE R A FEF2E w7 M, ARA-FEE $F 2002 E
24 294 km$ BEA-FET BT 20049 A 335 kmE W JFHoE @
A7 AR A2 E 42 12029 150 71E3AT 2F5FA] ARAR L 5o &
Eode YR on; A4 A 271298 34 FH9 nFBSL2N 75E 4A
AR FARFAALE 7 134d FETFZAEE B83IUY FHHFEZE 20
km¢} 7.1 km Zoldl £X 6.0 km/s&® 7.1 km/sE ZtE o] EA &4, 23} &

T 7.8~8.1 km/s®] EEHL 30.8~36.1 km oo EAFTE AL, £E9HEL SH
Al 85 6~7 km Qoje] FFE FE ALESFO] 15 km Aol £E FAKE G
of EA8H, dTEEL 10 km ©1F HAo7tA AFHO X, Hd 4.2 km ZEF

£ Ze AREA e 1550 ¢A B¥st= ALE EMdd.

FR0 . A EE1Z, 25T 94 B3W, S3A, ASEEF, d54ES, AAER
Abstract @ In order to investigate the velocity structure of the southern part of
the Korean peninsula, exploded seismic signals were recorded for 120 s along a
294—km WNW-ESE line and 150 s along a 335—-km NNW-SSE line in 2002
and 2004, respectively. Velocity tomograms were derived from inverting first
arrival times. One—dimensional velocity models derived by joint analyses of
teleseismic receiver functions and surface wave dispersion at several stations
near the profiles were uesd to build initial models. The raypaths indicate
several midcrust interfaces including ones at approximate depths of 2.0 and
14}9 km with refraction velocities of approximately 6.0 and 7.1 km/s,
respectively. The deepest significant interface varies in depth from 30.8 km to
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36.1 km. The critically refracting velocity varies from 7.8 to 8.1 km/s along
this interface which may correspond to the Moho discontinuity. The velocity
tomograms show (1) existence of a low—velocity zone centered at 6—7 km
depth under the Okchon fold belt, (2) extension of the Yeongdon fault down to
greater than 10 km, and (3) existence of high—velocity materials under the
Gyeongsan basin whose thickness is less than 4.2 km.

Keywords : crustal velocity structure, travel time inversion of first arrivals, the
Moho discontinuity, the Okchon fold belt, low—velocity zone, the Yeongdon fault,
the Gyeongsan basin

1. IS8=S 2 He
AR SAFGAFEL 2002950 294-kme ABEA-ZYE =4 2002¢ 20043 %
ol 335-km¢ EEM-GFEEF =4 20042 uw AAAYY (Fig. 1). AAFE=
80~150 m Zolg A|%F Wo]H 500~1000 kg® Zoroz WAAROW, o)
st Baet Afolel M 20029 WrEe] ZoRel gaet Alole &AM 20049
2R E 2tz NS 95, 94, 2%, 9%, 24 Folt (Fig. 1). Z 2oy, A7
3% A3E 170709 2-Hz SAE ©]%4 AAA (PRS-1)& AHEstgon, 348 o|%
A AAAEZ 200290l 28719 2004d 5 26708 712 AMEste] :417] 7470
77t 1.5 km ¢ 1.7 km FE HEE 390 23Yx9 n5E: x4 ¥Y GPSHY]
2 2As0H, 2 £47] JNBL o]FA GPS FA7E o]&dtd 2AHNAT, 1T
= 1:5000 #AAY TN T,

Fig. 1. The seismic profiles shot in 2002 and 2004 superimposed on a
simplified tectonic map of the southern Korean peninsula. The profiles
traverse the Gyeonggi massif (GM), Okchon fold belt (OFB—NZ and
OFB-PZ), Ryeongnam massif (RM), the Gyeongsang basin (GB). Profile 2002
extends into the Pohang basin (PB). Six shot locations (asterisks) and some
permanent recording stations (crosses in empty circles) are also indicated.
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Fig. 2. Seismic records Wlth a reduct1on velocity of 6 km/s for shots at: (a)

Seosan (SS) and (b) Yeongdong (YD) in Profile 2002; (¢) Yeonchon (YC),

(d) Jeungpyeong (JP), (e) Yeongdong (YD), and (f) Gosung (GS) in Profile
2004.
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AWLE =4 2004904 150 km o]AY AAAHL Ho|d
0.2 km& AAH|}H(Fig. 3). 4 2004 A9 ® v}
low FAI £5 = 7.1 km/selth. ¢F 162 km A%
%%Hﬂ NE 01 7374113#—8— 71Eo o Ad AAE bk 9l 10-15 km Zo]2] AA
. T, 1983; AL« FHEE, 1985 A+, 1995, Kim,
741‘?3% =24 2002004 F YElA] o, thal AEA A A A

%‘ Aol 7.1 km Zolel Aol oF 37 km¢} 54 kmel Dahe
£% 6.3 km/sa} 6.1 km/s®] FdWo] #AAT. 7 AL AAES: 2FHI £X
7.8—8.1 km/s¢l F@wo] 361 km Zo]eo]| veERdTh o] AAWLE 4 20022 AME
A ek S 20049 EHEHEOR Folxn, FA YoMl Ha Zlolx 30.8 kmel o] &
t} o] AAEL EixHow fAHY, 4 20029 200404 42 102 kme 117 km
ojAe] AFAAS BT FHA 20029 FEF A9 4 20049 HEE A=
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o ¥ ojd 341 km ZHold £E 7.5~8.0 km/s ¢ ZZHHo] EA s, o]=
Az WEL AV FRHE B EASHETGE HolHe FER o]FolA YL I
de AAFTH 4 20029 AFEA 2 Zo] 30.8 km HZo HFAHQ Pn £&
Hot 22 7.4~7.6 km/se] 2HWO] EAH, °JF F7 ¥ R3WoR d4d
FE Ao A, 1995 AT« BFE, 1985), o] #EH 36 km Zol9 &%
29 Atolo] EA3t= 5 km FAY TEHEFo] T UEFAAR EFI)F Aoyt
= &%l vtanpAd ol xZbshiel] Eol Eo] FAFHAL 5ol At (Kim et al.,

2003; Cho et al., 2004; Chang and Baag, 2005).
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Fig. 3. Tomograms with superimposed raypaths for (a) Profile 2004 from four
shots and (b) Profile 2002 from two shots. The lack of raypath coverage at
depths of 10 to 30 km near the WNW end of the model indicates the absence
of a shot on the ESE end of the profile.
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