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Movement History of the Yangsan Fault
- based on Paleostress Analysis
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To interpret the movement history of the Yangsan fault, the paleostresses were analyzed from about
1,000 striated small faults and 330 extension joints which were measured from 37 sites near and along
the strike of the Yangsan fault from Yangsan-si, Kyeongsangnam-do to the Shinkwang-myeon,
Kyeongsangbuk-do. Six sequential tectonic events have been established as followings : () NW-SE
extension, () ENE-WSW compression and NNW-SSE extension, () NW-SE compression, (IV)
ENE-W3W extension, (V) E-W compression and N-S extension, and (VI) NNE-SSW compression and
ESE-WNW extension. The movement history of the Yangsan fault running in NNE direction were
interpreted based on these six sequential stress fields. The initial feature of the Yangsan fault was

335



e, AU

formed at the first stage with the development of extension fractures by tectonic event (I) of NW-SE

extension. The fault was acted continuously with a right-lateral strike-slip movement by tectonic
event(II) closely related to event(I). The movements had been continued until the Late Miocene. This
age was the most active period in faulting. The left-lateral strike-slip movement was followed by
subsequent tectonic events (I) and (IV). The activity of the Yangsan fault was suspended temporarily
by compression of tectonic event (V) which was perpendicular to the strike of the fault. This period
might be very short and the magnitude of the tectonic was also small. In the last stage, the fault acted
with slight extension or right-lateral movement by tectonic event (VI),
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Fig. 1. Geological map and outerop localities
of small faults measured. 1:Hayang
Group, 2;Yucheon Group, 3;Bulgo-
ogsa granitic rocks, 4: Tertiary rocks,
E ;: Eonyang, K: Gyeongju,
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Fig. 2. Distribution of strikes, dips, and rakes
of the fault slip data measured in the
study area.
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Fig. 3.
fault slip data. (a) dip of 1,264 faults,
(b) pitch of 1,264 faults, and (c) pitch
of 594 faults which have high-angle
dip over 7%°.
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Table 1. Results of paleostress tensor determinations for the Yangsan fault, Principal stresses
(01 ) 02 ) 03), 0 stress ratio(oz-0s /01-03), A average angular misfit.

I 33 263/12 007/63 168/24 0.325 12.1
174 1 7 155/14 020/70 249/13 0.699 12.2
Vi 14 198/10 078/70 291/17 0.693 11.2
i 10 163/21 346/70 253/01 0.606 10.3
173 Vv 6 247/40 107/43 356/21 0.651 15.8
Vi 19 021/02 132/84 291/05 0.744 11.1

215 ] 19 303/01 212/62 033/28 0.248 9.4
170 | 13 058/47 256/41 168/09 0.878 10.3
VI 8 002/13 251/58 099/29 0.521 12.0

144 i 4 221/44 041/46 311/00 0.7565 1.5
149 Il 9 077/05 201/81 346/07 0.642 5.7
161 I 4 248/16 088/73 340/06 0.667 | . 4.4
140 Vi 7 198/09 300/51 102/37 0.383 5.8
139 | 9 254/46 083/44 349/05 0.416 7.6
138 i 13 327/03 068/76 236/14 0.615 10.2
3 10 272/07 039/79 181/09 0.436 17.1

v 48 168/70 002/19 269/08 0.498 8.1

134 \ 30 088/07 244/83 357/03 0.423 10.1
Vi 15 179/08 015/82 269/02 0.559 5.5
129 | 8 214/20 049/69 306/05 0.962 14.9
: i 21 158/06 016/82 249/05 0.362 7.0
132 \ 18 104/34 275/56 011/04 0.803 16.7
Vi 19 201/02 086/85 292/04 0.577 12.4

176 i 6 245/32 088/56 342/10 0.660 3.2
175 | 9 206/02 307/78 115/12 0.984 9.2
v 10 300/68 161/17 067/14 0.635 10.3

177 \ 12 273/18 051/67 178/16 0.5635 4.1
v 10 234/68 344/08 077/20 0.274 10.2

178 3 6 094/05 199/73 003/17 0.592 5.5
Vi 13 174/09 353/81 084/00 0.718 6.0
| 31 077/76 239/13 330/04 0.903 10.4
192 1] 36 166/02 260/81 066/09 0.321 13.7
\' 57 106/03 201/54 014/36 0.369 14.8

179 I 7 226/01 132/83 316/08 0.252 9.8
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Table 1. (continued)

! 7 040/18 286/52 142/33 0.364 6.9

180 il 6 315/11 090/75 223/10 0.181 14.9
v 15 092/16 346/46 196/40 0.484 10.9

193 1l 10 142/33 311/57 048/05 0.769 5.7
I 10 225/10 101/72 317/14 0.605 9.2

181 i 15 336/20 126/61 258/20 0.689 13.1
Vv 32 291/05 162/84 021/04 0.185 12.2

182 | 19 225/75 043/15 133/00 0.313 7.7
il 8 336/37 096/33 214/35 0.743 10.0

183 \% 9 098/18 299/71 190/06 0.203 10.8
187 I 9 059/20 310/41 169/42 0.892 7.7
| 7 227/08 037/82 137/01 0.973 11.7

188 I 17 261/03 354/51 167/39 0.057 12.0
i 7 357/39 140/44 250/20 0.544 8.1

189 v 9 200/80 323/06 054/09 0.521 17.9
190 v 8 351/54 171/36 081/00 0.944 8.9
Vi 10 202/12 093/57 299/30 0.260 14.4

Il 24 253/04 121/84 344/04 0.834 9.5

191 Vi 11 191/34 081/56 283/03 0.695 9.9
Vv 20 109/14 292/76 199/01 0.349 6.6

92 Vi 17 191/02 007/88 101/00 0.372 5.1
86 | 13 177/70 046/13 313/14 0.368 17.4
.86 | 15 144/84 034/02 304/06 0.573 8.2
84 i 5 042/03 308/46 135/43 0.162 16.2
V 6 268/04 167/70 000/20 0.658 11.6

I 6 035/05 254/84 125/04 0.144 5.1

1] 33 126/01 035/565 217/35 0.161 10.9

196 \'% 25 272/08 142/78 004/09 0.340 9.9
Vi 13 178/10 300/72 085/156 0.722 9.1

I 5 061/02 326/71 152/19 0.744 16.3

7 3 10 104/04 287/86 194/00 0.575 14.2
198 li 14 236/04 351/79 146/10 0.712 7.9
| 39 201/73 068/12 336/12 0.292 12.6
197 \'% 156 275/43 022/18 128/42 0.465 12.4
Vi 23 198/41 015/49 107/02 0.458 6.7
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Fig. 4. Criteria for determining the sense of
motion on a fault surface. (@) Mineral
fiber growth, (b) deformed cavity.
Arrows indicate the slip directions of
missing blocks.
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Fig. 5. Examples for determining the relative
chronology between fault slips. (a)
superposed fault striae, (b) offset by
quartz vein.
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Fig. 6. Matrix of relative chronologies obta-
ined from 37 sites, 6 tectonic events,
176 binary chronologies, Chronology
matrix corresponds to the best
possible solution,

Table 2. Calculation results for six tectonic
events. 01, 0z, and 03 are principal
stresses(01)02)03), & stress ratio(0z0s

/01-03).
Tensors|Noof Dats) & | o | i | @
| 163 | 211/77 | 082/12 | 321/04 | 0613
[ 160 | 071/01 | 324/87 | 161/03.| 0.462
Il 185 327/02 | 058/29 | 233/60 | 0.073
v 8 | 187/76 | 345/13 | 076/05 | 0.385
v 2711 | 279/00 | 019/90 | 188/00 | 0.357
v 169 | 195/15 | 021/75 | 285/02 | 0537
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Table 3. Arrangement of stress tensor. Num-
ber in each box indicates measure-
ments which were included in
calculation of stress tensor. Boxes
which contain more than 10 data are
shaded,

Siress  Tensors
1 1] 1] [\ v
T 7

Site No._

174
173
215
170 s
144 4
149 9
151 4
140 7
139
138
j1c2]
129
132
176
175
177
178
192
178
180
193
181
182
183
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Fig. 7. Geometry of fault populations and reconstruction of the 6 geological paleostress tensors.
Left : plots of individual small faults, Center ; results of numerical determination of stress
tensors, Right : rose diagrams of small faults,
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Fig. 8. Rose diagram showing the orientation
of extension joints measured from
quartz and calcite veins.
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