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Time Lat | Lon | Ms Fault Refrence
1 | 872/6/22 | 33.2 |47.2 | 6.8 kabirkuh Amb
2 956 348 | 48.1| 5.3 Sahne .F Amb
3 | 1008/4/27 | 346 |47.4 | 7 - Amb
4 1052 315 | 50 | 6.8 - Amb
5 | 1058/12/8 | 34.3 | 44.7 | 6.4 - Amb
6 | 1087/11 | 34.8 | 48.,5| 5.9 | Nahavand. F Amb
7 1107/9 346 |474 | 6.5 Sahne .F Amb
8 1118/4/3 33 46 | 5.9 - Amb
9 1316/1/5 | 335 [ 49.4 | 6.2 Durod.F Amb
10 1430 345 | 48 | 5.9 - Amb
11 1666 32.1 |50.5| 6.5 - Amb
46"0‘ 48°0'0"E 0°0‘0"E
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Regime | Min/Max

oy(trend/plunge) | oy(trend/plunge) | os(trend/plunge) R - Misfit

R" | Reg angle

High 350/04 103/81 260/08 01 |19]|SS| 81/26
zagros

Folded 039/03 129/04 272/85 0.8 28| TF | 8.7/28.7
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Origin Planes Stress
NO Time Lat Lon Depth | M; Plane 1 Plane 2 G o3 References F.M
Strike | Dip | Rake | Strike | Dip | Rake | Trend | Plg | Trend Plg B
1 1977/4/26 | 32.65.60 | 48.92.20 47 53] 293 | 29 | 93 110 | 61 | 88 | 205 | 16 | 031 74 HRVD
2 1977/6/5 | 32.63.60 | 48.08.60 40 57 293 | 34 | 91 111 | 56 | 89 | 204 | 11 | 027 79 HRVD
3 1978/12/14 | 32.13.90 | 49.64.60 33 6.2 | 150 | 34 | 10 318 | 57 | 83 | 006 | 31| 127 41 HRVD
4 1980/10/19 | 32.79.20 | 48.57.20 42 571 293 | 36 | 106 94 56 | 78 | 214 | 10 | 078 76 HRVD
5 | 1981/1/2 | 3273 |4846.0| 33 | 5 | 277 | 24| 95 | 92 | 66 | 88 | 191 (21| 017 | 69 | HRVD




6 1983/3/5 32.19 49.8 10 53| 254 | 4 32 133 | 88 | 93 | 282 | 47 | 109 | 43 HRVD
7 1983/5/28 32.45 48.36 273 |51 314 | 38 | 113 | 106 | 56 | 73 | 240 | 09 | 118 | 73 HRVD
8 | 1985/3/27 31.65 50.54 838 |52 | 72 31 | -115| 281 | 62 | -79 104 | 69 | 324 | 16 HRVD
9 | 1985/9/18 31.45 49.62 11 5 147 | 36 | 74 | 347 | 55 | 102 | 046 | 10 | 182 | 76 HRVD
10 | 1987/5/29 33.54 47.76 15 48 | 218 | 80 2 128 | 88 | 170 | 353 | 08 | 262 | 06 HRVD
11 | 1988/1/26 32.33 46.85 199 | 54| 306 | 20 | 79 137 | 70 | 94 | 230 | 25 | 040 | 65 HRVD

AR




12 1989/4/2 32.89 47.62 15 256 | 40 | -7 351 | 85 | -130| 050 | 29 | 296 | 37 HRDV
13 1990/8/3 32.80 48.24 15 5 96 33 | 53 | 318 | 64 | 111 | 063 | 16 | 192 | 65 HRVD
14 | 1990/10/11 | 32.41 47.89 15 5 128 | 45 | 90 | 308 | 45 | 90 | 038 | 00 | 128 | 90 HRVD
15 | 1994/7/31 32.53 48 18 54| 309 | 41 | 114 | 99 53 | 71 | 236 | 06 | 124 | 73 HRVD
16 | 1994/9/20 32.18 48.60 15 46 | 103 | 25 | 87 286 | 65 | 91 | 010 | 20 | 185 | 70 HRVD
17 1998/8/5 33.50 46 33 47 | 183 | 20 | 52 43 74 | 103 | 143 | 28 | 295 | 59 HRVD

VoY




18 | 1998/8/21 34.38 48.03 219 |44 025 | 39 | -84 | 197 | 51 | 95 | 151 | 83 | 299 | 06 HRVD
19 | 1998/10/4 33.23 49.22 15 52| 126 | 31 | 121 | 270 | 64 | 73 | 347 | 17 | 211 | 67 HRVD
20 | 1998/10/5 33.20 47.22 378 |47 | 131 | 41 | 103 | 294 | 50 | 79 | 016 | 04 | 259 | 80 HRVD
21 | 2000/4/12 | 32.91.90 | 49.46.10 27 45| 41 85 | 26 | 308 | 64 | 175 | 169 | 21 | 265 | 15 ékj/ll?l'

22 | 2001/3/23 32.78 46.29 15 5 301 | 42 | 74 142 | 50 | 104 | 200 | 04 | 310 | 79 HRVD
25 2001/4/3 32.58 47.80 30745 116 | 31 | 113 | 270 | 62 | 77 | 043 |16 | 261 | 70 HRVD




24 2001/4/7 | 32.60.70 | 48.02.30 24 35| 109 | 49 | 95 281 | 41 | 84 | 187 | 04 | 323 | 84 ékj/ﬁ- .f
25 | 2001/8/19 | 32.41.40 | 47.81 9 35| 142 | 47 | 100 | 306 | 44 | 79 | 208 | 02 | 309 | 82 qul\J/II.?r ‘
26 | 2001/8/21 | 33.33.9 | 46.70.9 15 42| 149 | 58 | 9 | 318 | 32 | 81 | 243 |13 | 041 | 76 éll\J/IE{I' ‘
27 | 2001/8/25 | 32.17.3 | 47.06.7 12 42 | 296 | 60 | 74 147 | 34 | 116 | 014 | 13 | 243 | 70 éll\J/IE{I' ‘4
28 2001/9/1 32.81 47.58 15 49| 121 | 31 | 101 | 288 | 60 | 83 | 039 | 74 | 241 | 74 HVRD \
29 | 2001/9/23 32.67 49.02.7 24 36| 326 | 66 | 101 | 120 | 27 | 67 | 013 | 20 | 163 | 68 ékﬁ. ‘.




30 | 2001/10/25 | 32.65.10 [47.97.20 | 18 | 43| 271 | 47 | 75 | 112 | 45 | 105 | 033 |01 | 207 | 79 | ZVR
31 | 2002/2119 | 33.24.40 |47.25.70 | 24 | 42| 349 | 72 [-148 | 248 | 60 | 21 | 042 |08 | 306 | 35 | Z°°
32 | 200212120 | 3373 | 456480 | 15 |36 | 162 | 58 | 200 | 324 | 33 | 75 | 223 | 13| o010 | 75 | ZVR
33 | 2002/32 |3286.10 481860 27 |52 | 168 | 79 | 168 | 261 | 78 | 11 | 032 | 16 | 302 | 01 | 20
34 | 2002/4/24 | 3439 | 4755 | 33 |53| 036 | 74| 16 | 302 | 75 | 163 | 165 | 23 | 075 | 01 | HRVD
35 | 2002/6/18 | 33.326 | 45913 | 24 |51 | 130 |60 | 92 | 306 | 30 | 86 | 213 | 15| 025 | 75 | 20




36 | 2002/9/4 | 3309 | 46.06 | 33 |36 | 357 |86 | 170 | 88 |80 | 4 | 131 |04 | 222 | 10 erk’ﬁ “
37 | 2002/9/25 | 31.09 | 4932 | 10 |51 317 |40 | 86 | 142 | 50 | 93 | 224 | 05| 017 | 84 | NEIC || \ |
38 | 2002/10/27 | 34.26.3 | 48103 | 30 [35| 218 | 82 | -23 | 312 | 67 |-172| 177 | 11| 271 | 22 qul\JAF; ”
39 | 2002/12/9 | 366 | 45188 | 27 [39| 192 |57 | -91 | 15 | 33 | -88 | 286 | 12 | 108 | 78 ék’ﬁ | ‘ |
40 | 2002/12/24 | 3457 | 4741 | 18 |46 | 123 | 49 | 102 | 285 | 43 | 77 | 186 | 03 | 292 | 8 erk’/ﬁ .4
41 | 2002/12/30 | 31.08 | 4941 | 18 |36 | 310 | 50 | 73 | 156 | 43 | 110 | 028 | 04 | 283 | 77 erk’/ﬁ \'




ZUR

42 | 20031/12 | 3408 | 461050 | 24 | 4 | 342 |89 |-177| 251 |87 | -1 | o027 |o1| 207 | 03 | ZV%
43 | 2003/2127 | 3108 | 4917 | 18 | 46| 131 |57 | 100 | 203 | 34 | 75 | 192 |12 | 336 | 76 | 2o
44 | 200348 | 3246 | 4803 | 21 | 37| 179 |88 | 178 | 269 | 88 | 2 | 044 |03 | 134 | 00 | ZOR
45 | 2003/6/24 | 3200 | 49.47 | 30 | 45| 33 |89 | 175 | 64 |85 | 1 | 199 | 04| 100 | 03 | ZVR
46 | 200312/11 | 3195 | 4920 | 24 | 48| 123 |55 | 90 | 303 |35 | 90 | 213 | 10| 033 | 80 | Z2U%
47 | 20046 | 3109 | 4959 | 18 | 42| 137 |51 | 97 | 306 |30 | 82 | 210 |06 | 351 | 82 | AUR




ZUR

48 | 2004/U8 | 3205 | 49.49 | 18 | 44| 302 |56 | 84 | 132 |34 | 98 | 028 |11| 233 | 78 | ZU%
49 | 2004/319 | 3207 | 4904 | 18 |35 352 | 56 | 59 | 220 | 45 | 128 | 061 | 06 | 318 | 64 | 258
50 | 2004321 | 3200 | 4939 | 21 |35 331 | 90 174 | 241 |84 | 00 | 016 |04 | 286 | 04 | 255
51 | 2004/8/5 | 3107 | 4612 | 15 |41 274 |47 | 73 | 119 | 45 | 108 | 042 |01 | 305 | 77 | 255
52 | 2004/11/19 | 3206 | 4808 | 24 | 45| 142 |50 | 95 | 314 | 40 | 84 | 220 | 05| 003 | 84 | Z°F
53 | 2004/11/20 | 3200 | 4808 | 24 |47 | 142 |64 | 96 | 308 | 27 | 78 | 200 |18 | 012 | 71| AR




54 | 2004/11/20 | 3206 | 4882 | 15 |38 | 315 | 51 | 82 | 148 | 40 | 100 | 039 | 06 | 267 | 82 | Z°% \
55 | 2004/11/21 | 3332 | 4700 | 18 |42 | 118 |49 | 94 | 202 | 41 | 85 | 198 | 04| 340 | 85 | 2V% ‘
56 | 2004/11/22 | 3320 | 4709 | 18 |42 | 120 |50 | 99 | 286 | 41| 79 | 188 | 04| 310 | 82 | ZVR -1,
57 | 2004/11/27 | 3343 | 4700 | 24 | 4 | 95 |52 | 64 | 314 | 45 | 119 | 167 | 04 | 067 | 69 | 2D ‘,‘
58 | 2005//13 | 3331 | 4820 | 27 |49 | 127 |53 | 117 | 266 | 45 | 50 | 236 | 04 | 337 | 68 | AUN ‘
59 | 2005/1/25 | 334 | 4569 | 12 |42 350 | 27 | 129 | 127 | 70 | 72 | 203 | 23 | 64 | 61 | HRVD ,‘

Yy




60 | 2005553 | 3307 | 486 | 216 | 5 | 220 | 71 | -17 | 316 | 74 | -161| 004 | 02 | 273 | 25 | HRVD
61 | 2005/6/18 | 3312 | 4841 | 18 |51 118 | 52 | 87 | 302 |38 | 94 | 206 |07 | 45 |83 | 258
62 | 2005/6/29 | 3116 | 4907 | 21 | 35| 157 |52 | 96 | 327 | 39 | 82 | 231 |06 | 021 | 82 | Z°°
63 | 2005/12/26 | 3233 | 4912 | 12 |45| 169 | 5 | 115 | 323 [ 85 | 88 | 235 [ 50 | 051 | 40 | HRVD
64 | 2006/3/30 | 3306 | 4807 | 195 |46 | 321 | 70 |-167 | 226 | 77 | 20 | 178 |05 | 270 | 23 | HRVD
65 | 2006/3/31 | 33.74 | 4807 | 17 |62| 313 | 78 |-174| 222 | 84 | -12 | 178 |04 | 269 | 13 | HRVD




66 2006/6/6 35.09 46.04 252 |41 313 | 41 |-168 | 214 | 82 | 49 | 173 | 26 | 286 | 39 HRVD
67 | 2008/8/27 32.23 47.36 125 |54 | 247 | 84 | -5 338 | 85 | -174 | 023 | 01 | 293 | 08 GCMT
68 | 2008/9/3 32.4 47.10 12 49| 294 | 34 | 78 128 | 57 | 98 | 195 | 12 | 344 | 77 GCMT
69 | 2010/2/23 32.6 48.21 155 |45 | 307 | 55 | 111 | 93 40 | 62 | 052 | 08 | 165 | 71 GCMT
70 2012/5/3 32.6 47.6 21 54| 109 | 51 | 81 | 303 | 40 | 101 | 193 | 06 | 064 | 81 GCMT

Y
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Origin Planes Stress
Time Lat Lon Depth | Ms Plane 1 Plane 2 o1 03
Strike | Dip | Rake | Strike | Dip | Rake | Trend | Plg | trend | plg

2005-05-03 | 3371 | 4868 12 5 217 71 -24 315 67 | -160 | 183 | 03 | 275 30

2006-03-30 | 3365 | 4878 | 195 |51 | 321 70 -167 226 77 -20 187 | 05 | 279 23

2006-03-31 | 3350 | 4878 | 25.7 5 319 26 | -168 224 79 -24 172 | 35 | 305 44
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5,5 sadalazal (F) w0, Kol adolael (1) Loy S (V) e pusSme S (V) S Sg5ls *

Fault plane Slicken line -
N Dip.dir | Dip | Azimuth | Plunge Seans
1 220 50 250 46 1
2 032 70 313 28 4
3 220 50 258 42 1
4 140 85 061 65 2
5 210 70 289 28 3

(oo)_wg—\ )SZ oli'i.w.i‘ L ,by)..a 6&00‘0

5,5 sadalazal (F) w0, Kol sadolael (1) Loy S (V) e pusSnn S (V) S Sg5ls *

Fault plane Slicken line Seans”
Dip.dir | Dip | Azimuth | Plunge

1 180 75 250 52 1
2 180 75 263 24 3
3 310 40 244 19 4
4 220 65 272 53 1
5 190 65 123 40 3
6 340 55 308 50 2
7 210 80 120 00 3
8 330 90 330 90 2
9 000 75 278 29 1
10 120 40 054 19 2
11 180 65 180 65 1
12 160 80 076 29 4
13 270 65 216 52 1
14 080 75 080 75 1
15 120 70 120 70 2
16 250 90 160 80 1
17 330 70 330 70 2
18 215 60 251 54 1
19 340 55 025 45 1
20 060 85 330 01 3
21 080 80 350 01 3
22 195 70 105 01 4
23 120 80 120 80 2
24 135 80 135 80 2
25 350 40 021 36 2
26 335 25 338 25 2
27 170 90 170 90 2
28 150 85 060 01 2
29 220 90 220 90 1
30 080 70 127 62 1
31 145 80 145 80 2
32 160 80 160 80 2
33 080 70 127 62 2
34 120 60 120 60 2
35 140 80 055 25 4

Yo



36 270 70 243 68 2
37 350 75 275 43 2
38 315 85 315 85 2
39 310 60 310 60 2
40 210 80 283 59 2
41 105 80 105 80 2
42 245 70 218 68 2
43 140 85 140 85 2

()5).3. L)..u.a) S3 oli.‘;.w_i‘ EY Joggfo Lchaoolo

5,5 sidalazal (F) oo Kol sadolazel (1) Loy S (V) e pusSmn S (V) S Sg5ls *

Fault plane Slicken line
NO Dip.dir Dip | Azimuth | Plunge Seans*
1 220 65 220 65 1
2 132 80 042 0 4
3 080 90 350 0 3
4 210 70 289 28 3

(..L.’ o‘)) S4 Oli»_».u_)‘ L ,by)..a 6&00‘0

5,5 sidalazal (F) oo, Kol sadolaal (1) Loy S (V) e pusSmn S (V) S 5g5ls *

Fault plane Slicken line »
N Dip.dir | Dip | Azimuth | Plunge Seans
1 060 89 330 00 4
2 040 80 124 29 1
3 350 60 039 49 1
4 160 65 160 65 2
5 180 89 089 30 2
6 225 60 135 01 4
7 205 60 128 21 4
8 220 85 130 00 3
9 020 70 020 70 2
10 195 80 282 30 1
11 170 80 106 68 2
12 355 70 287 46 1
13 335 90 065 08 1
14 335 75 041 57 1
15 180 80 096 29 1
16 155 90 155 90 2
17 020 65 244 09 3

(L_slc oo o)o) S5 olil.w.l‘ a ‘bﬁ'.’)" Lgl.éb ools

o Sz yadolacel (F) w0, Sl sadolazel (V) (Jloy JuuS (V) (oS JuS (V) JuS [ g5l

Fault plane Slicken line

MO Dip.dir | Dip | Azimuth | Plunge

Seans*

Yov



1 100 80 020 44 4
2 215 60 251 54 1
3 215 90 125 00 3
4 200 89 110 00 3
S 000 75 278 29 1
6 280 70 280 70 2
7 120 60 030 00.1 4

5,5 sIslael (F) v, Kol sadslazel () (Lo i e (V) e pmsSine JouF(V) o 5500 *

Fault plane Slicken line

NO Dip.dir | Dip | Azimuth | Plunge Seans*
1 340 75 026 69 2
2 260 75 214 69 2
3 230 85 275 83 2
4 330 80 015 76 2
5 335 70 002 68 2

(3,292 =35,3 ol ) k) ST ol 4y bgyyo slaosly

5,5 sadalazal (F) o, Kol adolael (1) Loy S (V) e pusSmn S (V) S 555l *

Fault plane Slicken line *
MO Dip.dir Dip | Azimuth Plunge Seans
1 110 70 020 0 3
2 220 90 130 0 4
3 125 85 214 15 4
4 120 80 033 15 1
5 240 85 151 10 4
6 080 80 352 10 3
7 340 90 250 0 3

(6»\&.}‘)&0) S8ol.i~..u‘ L byj..o LgLa:o.)“)

0 Sz yadolael (F) w0, Sl sadolazel (V) (Jloy JuuS (V) (oS JuS (V) JuS [ g5l

NO Fault plane Slicken line
Dip.dir | Dip | Azimuth | Plunge | Seans*
1 350 89 260 00 4
2 290 80 210 44 3
3 025 60 025 60 1
4 310 85 222 20 4
5 280 80 196 29 3
6 150 80 065 25 4
7 030 70 343 62 4
8 190 40 215 37 3
9 060 85 332 25 4

VoA



10 140 85 227 30 4
11 130 90 220 67 4
12 260 75 338 38 3
13 255 80 338 34 3
14 000 80 082 39 3
15 110 60 184 26 4
16 050 60 130 17 3
17 120 70 201 23 4
18 260 90 350 65 3
19 250 60 321 30 3
20 300 80 022 39 4
21 110 85 023 30 4
22 258 80 346 10 3
23 105 80 029 54 4
d..dl., 01)50 6Laso.>|o JBA.?
Fault plane (dip/ Slicken line
NO L Sense
Dip.dir) (Az/ plg)
1 85/039 14/311 ID
2 71/226 66/186 ID
3 74/215 14/129 1D
4 57/230 57/236 IS
5 87/030 05/300 ID
6 77/079 75/109 IS
7 60/016 55/048 IS
8 76/131 68/183 IS
9 88/076 43/348 ID
10 45/110 21/178 IS
11 55/122 23/195 IS
12 77/079 68/025 ID
13 70/110 28/031 NS
14 64/197 25/121 ID
15 80/357 44/276 ID
16 62/077 61/094 IS
17 65/222 64/232 IS
18 65/334 42/039 IS
19 57/076 48/121 IS
20 68/344 42/053 IS
21 86/333 49/058 IS
22 65/222 64/232 IS
23 80/357 44/276 |

Yed




24 75/302 42/227 NS
25 82/301 15/213 NS
26 76/088 25/171 ND
27 79/029 13/301 ID
28 60/035 38/332 ID
29 76/311 25/228 NS
30 79/029 13/301 ID
31 64/302 43/239 NS
32 69/317 48/253 NS
56 83/253 05/343 ND
34 90/072 01/342 ID
35 76/123 61/187 1S
36 89/126 54/215 1S
37 24/317 24/326 ND
38 42/315 37/348 ND
39 76/088 34/168 ND
40 76/015 09/102 IS
41 71/323 63/013 IS
42 69/317 59/006 IS
43 55/000 24/071 IS
44 88/021 39/110 IS
45 38/031 36/008 IS
46 71/171 04/259 IS
47 60/149 24/074 NS
48 25/212 25/205 NS
49 68/041 01/311 ID
50 63/261 49/315 ND
51 84/120 51/038 NS
52 84/261 30/347 ND
53 58/317 16/238 NS
54 57/230 57/244 ND
55 68/215 16/298 ND
56 86/179 37/266 ND
57 27/096 23/062 NS
58 60/160 24/086 NS
59 88/059 20/329 ID
60 45/336 45/338 ND
61 70/171 70/158 NS

Y.




62 67/072 44/138 ND
63 61/138 28/065 NS
64 78/275 59/205 NS
65 45/161 45/159 NS
66 76/223 18/308 ND
67 60/172 52/129 NS
68 89/354 56/265 1D
69 70/095 57/039 NS
70 79/217 17/303 ND
71 75/202 13/288 ND
72 86/179 37/266 ND
73 47/186 46/171 NS
74 55/113 52/138 ND
75 89/070 60/159 ND
76 65/116 61/145 ND
77 62/132 61/150 ND
78 60/347 49/035 ND
79 60/160 60/159 NS
80 45/109 43/133 ND
81 78/313 75/275 NS
82 68/215 65/246 ND
83 69/100 63/140 ND
84 70/252 54/191 NS
85 66/138 65/154 ND
86 45/161 45/159 NS
87 70/155 09/068 NS
88 81/284 71/220 NS

AR R
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Abstract:

In order to assess the paleostress tensor in the southwest of the Borujerd (north edge
high Zagros), 114 fault slip data and with 70 earthquake focal mecanism (related to NW
Zagros) have been analysised using inversion technique and Right dihedra method.
Initial analysis of the data shows that there is more than one stress phase in the region.
Therefore, in the step subsets of homogenous data related to one stress phase, were
separated in the heterogeneous data collections, and the stress tensor of each phase was
determined. The analysis of data shows strike-slip stress regime whit 026/32, 180/55
and 289/12 orientation for 61 62, 63 respectively and stress ration of 0.7 from Pliocene.
Also, Compressional stress regime 076/11, 167/07 and 290/7 and orientation 61, 62, 63
respectively and stress ratio 0.5 before Pliocene. As the study area is located between
Dorud and Nahavand faults a localy stress tensional seems to be created. The orientation
principal stresses as resulted from rotated data shows orientation to o1, 62 and o3 equal
to 202/00, 332/90, 112/00 for strike slip pase and 347/01, 257/02 , 108/88 for
compressional phase. In addition to method of analysis of the fault slip data, earthquake
focal mechanisms were also used to determine the stress field in Northwest Zagros
using inverse method and averaging of P and T orientation. On the basis of average of
P&T axes, orientations of 61, 6, and o3 for the high Zagros have been determined to be
357/00, 092/72, 270/21 and in the northwest of folded Zagros to be 030/06, 120/10,
290/80 respectively. On the basis of inverse method the orientations of 61, 6, and o3
stresses in northwest of high Zagros have determined to be 350/04, 103/81 and 260,08 ,
and in the northwest of folded Zagros have determined as be 039/03, 129/04, 272/85.
The stress retion was determined to be 0.1 and 0.8 for high Zagros and folded Zagros
respectively. Finally, results of the two methods of averaging and inversion of slip data

were compared which are almost identical.

Keywords: inversion method, Paleostress analysis, averaging of P and T, Right
Dihedron method, Doroud fault

ARA



University of Shahrood
Faculty of Earth science

Tectonic

Paleostress determination based on fault slip analysis and earthquakes

focalmechanism in the Doroud Fault zone (southwestern Borojerd)

Somaye babaie

Supervisor:

Dr P.Omidi

January 2015

ARA



