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ABSTRACT: From refraction data along four seismic profiles near Eonyang which the Yangsan fault
passes through, the Slope Variation Indicators (SVI) are computed and interpreted in terms of fault distribution.
The average velocities of 2,250-2,870 m/s are estimated using velocity-analysis functions for the target
boundary along those profiles. The average velocity for Line 1 is approximately 600 m/s lower than ones
for the other lines. The SVI’s with amplitude greater than or equal to 0.5 ms/m are turned out to be
located near faults shown on the high-resolution reflection section, as closely as one station spacing (3
m). Large amplitude SVI’s are densely distributed near National Road 35, and the fault having the largest
vertical slip is indicated to be located approximately 930 m west of the inferred fault on the published
geologic map.

Key words: Yangsan fault, refraction, velocity-analysis function, slope variation indicator, fault distribution

(Kim, Ki Young and Woo, Namchul, Department of Geophysics, Kangwon National University, 192-1
Hyoja-2-dong, Chunchon, 200-701, Korea, email: kykim@cc.kangwon.ac.kr)
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Fig. 1. Geologic map of the study area. Four seismic refraction lines are indicated
with solid lines. In the range between two X’s on Line 2, the reflection data in

Fig. 7b were recorded.
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Table 1. Acquisition parameters for the refraction profiling.

Source type 5 kg Hammer

Receiver type 8 Hz geophone

Receiver interval 3m
Record length 96 ms
Sampling interval 0.1 ms

Analog filter 35 ~ 1000 Hz (Butterworth)
Gain type Constant Gain

Shooting method End-on

Number of channel 12

Near-trace offset 3m/ 2l m

Reformat

Far-offset Data

First Arrival Pick

!

| Elevation Correction

!

Reciprocal Time Adjustment

Near-offset Data

f

Time-depth Function

H

Velocity-analysis Function

L

Slope Variation Indicator

|

l Fault Mapping I

Fig. 2. Processing sequence.
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Fig. 3. Raw data recorded through geophones at stations
170-184. First arrivals are marked with empty circles. (a)
Near-offset forward, (b) near-offset reverse, (c) far-offset
forward, and (d) far-offset reverse shot data.
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Fig. 4. Travel-time curves derived through elevation
correction from the first arrivals in Fig. 2. The characters
tf, tn, and tn’ denote far-offset, near-offset, and the difference
between tf and tn, respectively.
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Fig. 5. Velocity-analysis functions for XY-values of 0
(empty circle), 3 (solid circle), and 6 m (empty triangle)

using the data in Fig. 4.
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Table 2. Refractor velocities for the Lines 1-4.
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Fig. 6. Time-depth for XY=3 m using the data in Fig. 4.
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Line 1 Line 2 Line 3 Line 4
, 95% , 95% , 95% , 95%
v, (m/s) Confidence v, (m/s) Confidence v, (m/s) Confidence v, (m/s) Confidence
Range Range Range Range
1 2114 +22.89 2360 *36.13 2565 *19.15 2352 +£24.60
2 1722 +22.67 3084 +60.57 2883 +38.79 2852 +48.87
3 2018 +18.13 3296 +£50.34 2708 4327 2710 +43.12
4 2038 +£22.06 2724 *44.19 3236 +82.6 2984 +64.80
5 2070 +43.43 2652 +35.03 2737 +49.29 2562 +45.11
6 2092 +30.19 2978 +£30.04 2745 +38.93 2434 £36.16
7 2280 +2041 2970 +34.83 3186 +46.90 2920 +60.18
8 2566 *£67.89 2852 +37.93 2556 +35.10 3632 +60.93
9 2840 +48.68 2884 +93.46
10 2798 +£40.27 3124 +65.12
11 2894 +£44.12
Ave. 2253 +33.66 2864 +41.13 2827 4425 2856 +53.31
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Fig. 7. (a) Slope variation indicators and (b) reflection stack section between stations 170 and 207 on

Line 2.
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Table 3. Slope variation indicators for the Lines 1-4,

Slope Variation Indicator (ms/m)

Line 1 Line 2 Line 3 Line 4

Ave.

Std. Dev.

0.349 0.237 0.262 0.204

0.458 0.307 0.319 0.257

1.596 0.801 0.604 0.659

-1.466 L7772 (6972 -0.572
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Fig. 9. Possible faults from the SVI analysis. High density area near National Road 35 is located
several hundred meters NWW of the inferred fault line on the published geologic map.

£ FAeog Byl o ddkd AT
4. 724, 1983)2F 7FAP(Kim - Lee, 1987)%]
A7 A @Al A Al A AEE 24
o7 gdsh= Aol Faloh ¢l 1:50,000 A A
E(el&E - 01917), 197204 v e oAt
Aol A MEA ukF 500-1,000 m Ftol] B
o] Z2A1Y JleAS BoFe, 535 M
2 7F 2 G52 1.5 ms/m ©|Ake] ez} A
AA7E 9 24 19 4041l A oF
930 m A|Z)el 3= Aoz sk

e

g 9

w3l ohjet ofel 7bA) 8
slow, ezt AR @

2] AW Fuyr) Hal= Frwke vehyr] o
Foll, 7ozt ARk #lZe] Fchar SiA HE
EA) A Ehe]] The] EARRIRE B 4 glvh 1
2L} o] =Fe FAAGe AAgE o B o
o] E73F Ao| IAXEM o x7EeE}

ofX
i
N
o,
5

4 - 70%4, 1983; Kim - Lee, 1987)
Sbdlsial glem @ whgo] FAH(T|E
aEzgle] AR 9GS v)Al &

A )
£,

Je bt SRREEE Fue MY o
)

A=, AER

,’72,



QAo yo] opker Aol s1% 2st
P FAARE dgen 1314 Aoldt Fopd
S, ol wes ohes 2o

-

¢

- m¢l FEEA e ojdste 73
g Z2AMe FHasr: 24 1494 7
2,253, 2,864, 2,827, 2,856 mjsE T3IA|H, =4
< o & AR FAT 271 oF 600 myfs A
A

oo N

2. Akzle] 5gko) ArjEoR = Weks
% Mo SR Phe HE
Py ol BEF 77k} Qg

me} 0 mal HERA Fe Aol

£ o]gste] 7% st AAAke] AFe) 05
ms/m ©)Fe] L FUY 7 asidE AL

14914 ZV7F 14, 5, 4, 470 71 A, et
Z¥z}F 0.035, 0.016, 0.013, 0.009 7f/me]c}

5. 54 13 200 AlFe] & FHHz; 2| AR}
wol EAEE ¢+ dod, 53 A 12 1
ms/m ©]%FQl Tzl A A AkE AR, Sr
thE SARC Hd 600 mfs Ao, 719kt w4
7b Ask wlnA HYAap) £ dge] A4 7he
A& AAkel

6. #1%°] 0.5 ms/m ©]AFQ]l FHPHE3E} A AAR=
A4 13 FA 29 AFF Fo®, 35 S5
FAeR 7P WS velde, Z)E A
dA7ZAzel H3bElch w3k Az Ake] oAl o
Ao HA5 2L 500-1,000 m Fol B
5ol EAY TheAE BoFH, T £ 9
2 AAAEAlelA oF 930 m A Hel $HsH= R
L7 siAdHck

AF A}

o] AT Al A A= 96 EF
71%  A7TA(96-0703-05-04-3) AtATRe] <l

2 288 NHA ©5 oA (1) -4H XE Hg-

AdgE AL RaTRY
of AR o ¥R Ak
Fo oAE vl FA FRAE PAS 25
3 gsleraTas) 55 WA, A e
Whow g Aol Wi AT YSsg
Fasle] & AR ARF A, BN
Q7] A% ANl TRk B3

&
N
ok

= —
7714, 1999, #43} GRM sHAEe S48 1
AA BE QA1) -ARE 2y A7, AFE

g, 2, 57-64.

7714, o]k, 1998, M- oFitdE 2ol A
ol &4 # Azlr7] 4, A5, 1, 31-40.
21, A5, 1983, AAREA ok wE: AH
gt Arle| A3} gald, AR ES] A 16,

8.

WA, 1999, Aok H2o AR SR 4 34
e H8 wAdu F3kd
g

o5 & 169, = AAEF WU A4HEY o
T, A AT A

ol &£, olalr], 1972, 3= A& %(1:50,000), Aok
AR Z 9l AA, S A Az L

-4
oN
r'ﬁﬁ
=
1%
&
ey
>
>
L2

Bison Instruments, 1985, GeoPro instruction manual.
Minneapolis.

Geotronics AB, 1996, Geodolite 506 user manual,
EkonomiPrint AB, Sweden.

Kim, K.Y., Woo, N., Kim, H. and Jung, M.S., 1997,
Seismic reflection studies near Eonyang in the Yangsan
Fault system of Korea, International symposium on
the occasion of the 50th anniversary of the Geological
Society of Korea.

Kim, Y. and Lee, K., 1987, A Study on the Structure
of the Yangsan Fault in the southern part of Kyongju,
Journal of the Korean Institute of Mining Geology,
20, 247-260.

Lee, K., Jeong, B, Kim, Y. and Yang, S.J., 1984, A
geophysical study of the Yangsan fault area, Journal
of the Geological Society of Korea, 20, 222-240.

Lee, K., Jeong, B. and Kim, Y., 1985, A geophysical
study of the Yangsan fault area (II), Journal of the
Geological Society of Korea, 21, 79-89.

Lee, K. and Jin, Y.G., 1991, Segmentation of the Yangsan
fault system: Geophysical studies on major faults in
the Kyeongsang Basin, Journal of the Geological
Society of Korea, 27, 434-449.

Lee, K., Kim, K.H. and Chang, T.W., 1986, Seismicity
of the Korean peninsula (IT): Seismicity of the northern
part of the Yangsan fault, Journal of the Geological

,73,



o

N
02
o
i

Society of Korea, 22, 347-365. Palmar, D., 1980, The generalized reciprocal method of
Lee,K.andLee, J., 1997, Geoelectric study on the probable seismic refraction interpretation, Society of Exploration
Geophysicists.

seismic segment boundaries of Yagsan fault zone,
Geoscience Journal, 1, 16-25.
Lee, K. and Na, S.H., 1983, A study of microearthquake
activity of the Yangsan fault, Journal of the Geological 1998 104 254 A<
19999 39 179 A=

Society of Korea, 19, 127-135.

_74_



