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Abstract

In this study the data required to solve the mechanism of earthquakes were collected from a
combination of waveform data from the Institute of Geophysics, the University of Tehran and the
International Institute of Seismology and Earthquake Engineering. The first P-wave polarization
method for the broadband, seismic stations were used to solve the earthquake mechanism. The
location error of these earthquakes was about 5 km and the maximum rotation of the nodal plains in
the mechanisms was considered 5 degrees. These mechanisms have been processed with the least
error in the number of wrong polarizations for seismic mechanisms around the most populous cities
of Tehran, Mashhad, and Tabriz. Based on the solution of seismic mechanism in this study, Mosha,
north Tehran, Ipack, Garmsar and lvanki faults, are considered to have the dominant mechanism of
strike-slip right lateral with the small normal component, reverse, strike-slip left lateral, strike-slip
with small reverse component and inverted mechanism, respectively. This research showed that the
faults around Mashhad city like Bahler and Ashkabad left lateral strike slip with a small reverse
component and reverse, respectively. The dominant mechanism of the 2017 Fariman aftershocks, is
also inverse with the strike-slip right lateral component. Also, the resolved mechanisms of
earthquakes around the historical city of Tabriz show that earthquakes with a dominant mechanism
of strike-slip right lateral with a small reverse component are related to the North Tabriz fault. Other
earthquakes, which are the aftershocks of the 2012 Ahar-Varzeqgan doublete earthquakes, also have
a strike-slip right lateral with a small reverse component. The 2012 Ahar-Varzegan earthquakes also
have a pure right lateral mechanism. The mechanism of some of these faults, which were studied in
previous works (geologically or seismologically), are consistent with the mechanism solved in this
study.
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Fig.1. a) Historical large earthquakes (M>5.5) (Ambraseys and Melville, 1982) (yellow markers),
cities of Iran (gray squares), earthquakes recorded by ISC (red markers), and earthquake
mechanisms from Jackson et al. (1995) (blue markers). b) Mechanisms of large earthquakes
(M>5.5) in Iran (2022 GCMT)
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Fig.2. Map of the main and secondary faults along with their names, earthquake mechanisms (M>5.5)

from the Institute of Geophysics (gray markers) and earthquake mechanisms (M>5.5) from GCMT (black
markers) in the metropolise of Tehran.
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Fig.3. Resolved earthquake mechanisms (M<4.0) in this study (red markers) in the metropolise

of Tehran.
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12/20/2006 39:21.1 51926 3579 4.2 34189 594 0.3 12

19.96
7/29/2009 27:44.0 50425 36.165 4 338.07 7277 5843 04 29

2/20/2011 22:16.5 51.831 35454 4 93.34 4235 5286 05 30
8/13/2015 42:13.0 51.894 35148 4.1 8555 4342 3759 0.6 33
12/20/2017 57:37.3 5095 35675 52 66.42 6504 1312 03 95
12/26/2017 24:340 50941 35.679 4.2 282 58.67 4254 03 62
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Tablel- Characteristics of the resolved mechanisms from earthquakes in the metroploise of

Tehran
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Fig.4. The map of the main and secondary faults along with their names, the mechanisms of
earthquakes (magnitude > 5.5) from the Geophysical Institute (indicated by gray markers), and the

mechanisms of earthquakes (magnitude > 5.5) from GCMT (indicated by black markers) around the
metropolise of Mashhad.
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Fig.5. The map of the resolved mechanisms of earthquakes (magnitude > 4.0) in this study

(indicated by red markers) around the metroplolise of Mashhad.
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NO. Date Time Lat. Long. Mn Str. Dip Rake RMS. N.S. Q
1 12/19/2006 8:57 35581 59.117 4.4 14506 6551 14.02 0.5 23 A
2 1/2/2010  22:13 36.836 59.415 4 13446 48.13 84j62 0.2 7
3 11/5/2010 23:00 37.027 59.446 4 346.15 5.38 68?17 0.5 3B A
4 4/6/2014  12:38 37.262 59.339 4 11368 64 90 0.2 30 A
5 4/5/2017 6:09 35847 60339 6 356 7705 7.63 05 107 B
6 4/5/2017 6:19 35.758 60.333 4.6 199.28 81.11 15?72 0.7 25 B
7 4/5/2017 6:24 35.765 60.402 4.3 27043 7856 4487 0.6 26 A
8 4/5/2017 6:38 35.753 60.452 4.6 253.09 56.31 47.77 0.6 51 A
9 4/5/2017 7:47 35793 60351 49 283.68 66.54 5471 04 67 A
10 4/5/2017  17:08 35.793 60.38 4.8 9572 4335 5031 05 70 A
11 5/2/2017  21:12 35.748 60.483 53 283.62 4892 5734 0.6 94 A
12 5/21/2017 1951 35.845 60495 4 46.53 6112 85 0.5 29 B
13 12/20/2020 18:45 3553 60.756 4.2 2893 4586 76 04 40 A

14 1/11/2021  19:27 35.766 60.041 4.2 312.02 5451 7892 04 50 B

Table2- Characteristics of the resolved mechanisms from earthquakes in the metropolise of
Mashhad
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Fig.6.The map of the main and secondary faults along with their names, the mechanisms
of earthquakes (magnitude > 4.5) from the Geophysical Institute (indicated by gray
markers) (from 2012 to present), and the mechanisms of earthquakes (magnitude > 5.5)
from GCMT (indicated by black markers) (from 1976 to present) around the metropolise
of Tabriz.
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this study

NO. Date Time Lat. Long. Mag. St. Dip Rake RMS. N.S. Q
1 12/1/2007 18:22 38.072 46.398 4.1 523 4522 -4.98 0.1 5 A
2 12/2/2007  10:00 38.062 46.402 4 109.97 3745 417 0.1 6 B
3 2/2/2010  10:16 37.857 46.838 4.6 64.43 39.67 26.03 0.3 18 B
4 8/11/2012  12:23 38.393 46.806 6.5 187.61 55.61 -6.93 0.5 7 A
5 8/11/2012  12:34 38.394 46.814 6.3 17866 457  -8.89 0.8 69 A
6 8/11/2012  15:21 38.427 468 4.7 6.88 80.15 -175 0.7 77 B
7 8/11/2012  15:43 38.461 46.737 48 17227 7597 324 0.7 4 A
8 8/11/2012  22:24 38434 46.752 4.9 1829 58.68 60.35 0.7 61 A
9 8/13/2012  1:56 38.418 46.692 4.7 180.74 8841 170.99 0.7 54 A
10  8/14/2012 14:02 38503 46.81 5.2 5498 5406 86.29 0.6 74 A
11 8/15/2012 17:49 38.438 46.674 5 318 65 0 0.5 5 A
12 8/16/2012 17:14 38.457 46.732 4.6 69.05 10 90 0.7 65 B
13 9/17/2012  7:05 3846 46.675 4.1 166.83 90 35 0.5 29 A
14 10/8/2012  8:25 38438 46619 41 35295 4481 -3553 05 58 A
15 10/16/2012 4:15 3847 46.899 4.2 029 5162 -1225 06 70 A
16  10/26/2012 22:31 38463 46.65 4.3 16221 8641 45.89 0.8 64 B
17  10/27/2012 3:56 38.396 46.648 4 22095 4149 794 0.7 40 A
18 11/7/2012  6:26 38.458 46565 5.4 23996 27.39 478 0.8 8 A
19  11/7/2012  7:02 3845 46591 4.1 10.72 3147 16.74 1 33 A
20  11/8/2012  9:45 38408 46.57 4.2 34693 87.77 -4796 08 58 A
21 11/10/2012 13:48 38.491 46.616 4 21185 58.68 16.48 0.7 17 B
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22 11/16/2012 3:58 38.482 46567 4.7 26167 3605 5249 07 84 A
23 3/3/2013 2059 384 46.681 41 429 4844 3079 05 72 A
24 3/8/2013  13:45 38367 46.676 4 22565 4949 4581 05 54 B
25  8/16/2019 10:55 37.976 46,598 4.2 20101 7816 -7.53 04 45 A
26 6/7/2021 22:44 38171 46212 4 785 6759 -2346 04 31 A
Table3- Characteristics of the resolved mechanisms from earthquakes in the
metropolise of Tabriz
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Appx.1. Mechanisms

of earthquakes around the metropolis of Tehran. Background image

supporting the processing of earthquake mechanisms by the Sazan software, showing the number,
azimuthal distribution, and nodal planes.
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Appx.2. Mechanisms of earthquakes around the metropolise of Mashhad. Background
image supporting the processing of earthquake mechanisms by the Sazan software,
showing the number, azimuthal distribution, and nodal planes.
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Appx.3. Mechanisms of earthquakes around the metropolise of Tabriz. Background image
supporting the processing of earthquake mechanisms by the Sazan software, showing the number,
azimuthal distribution, and nodal planes.
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