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56 1947.09.23 - 33.70 58.70 al., 1995 -16.8 175 90 180 265 90 -1 - al., 1995
Jackson et Jackson et
57 1968.09.01 - 34.05 58.23 al., 1995 6.3 115 54 85 304 36 99 - al.. 1995
58 1976.11.07 4:01 33.82 59.18 ISC-EHB 6 260 78 6 169 84 168 15 CMT
Walker et
84 79 12 352 78 178 al.. 2011
59 1978.09.16 15:35 33.24 57.38 ISC-EHB 7.4 328 33 107 128 59 80 11 CMT
Jackson et Jackson et
60 1979.01.16 - 33.90 59.47 al., 1995 6.5 162 66 115 293 34 41 - al.. 1995
61 1979.02.13 1:51 33.30 57.40 ISC-EHB 5.5 331 39 114 121 55 71 15 CMT
62 1979.11.14 2:21 33.95 59.73 ISC-EHB 6.6 256 53 -1 347 89 -143 124 CMT
Walker et
160 89 -177 70 87 -1 al.. 2011
63 1979.11.27 17:10 34.05 59.76 ISC-EHB 7.1 261 67 -19 358 73 -156 2015 CMT
Walker et
261 82 8 170 82 179 al.. 2011
64 1979.12.07 9:23 34.08 59.85 ISC-EHB 6.1 105 76 -1 195 89 -166 15 CMT
Walker et
113 84 21 21 69 177 al.. 2011
65 1980.01.12 15:31 33.55 57.23 ISC-EHB 6 356 23 145 118 77 71 15 CMT
66 1990.10.15 19:06 33.71 56.86 ISC-EHB 5.1 114 45 58 335 53 118 15 CMT
67 1997.05.10 7:57 33.84 59.81 ISC-EHB 7.2 248 83 0 338 90 -173 15 CMT
Walker et
156 89 -160 66 70 -1 al. 2011
68 1997.06.16 3:00 33.24 60.19 ISC-EHB 5 151 36 131 284 64 64 15 CMT
69 1997.06.25 19:38 33.92 59.43 ISC-EHB 5.9 180 71 169 273 79 19 15 CMT
Walker et
181 87 170 272 80 1 al.. 2011
70 2005.06.19 4:46 33.17 58.07 ISC-EHB 4.9 112 52 33 1 65 137 131 CMT
71 2008.03.09 3:51 33.26 59.26 ISC-EHB 5 338 75 172 70 82 15 12 CMT
72 2012.07.01 22:01 34.51 59.92 ISC-EHB 5.2 168 30 114 321 62 77 16.8 CMT
73 2012.09.02 0:50 33.43 60.01 ISC-EHB 5 108 39 59 325 58 112 211 CMT
74 2013.08.27 22:00 32.78 56.48 ISC-EHB 4.9 354 54 154 99 70 39 26 CMT
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Keywords Summery

Rigan earthquake sequence Within the central and eastern parts of the Iranian plateau, active deformations
Nehbandan fault follow the present-day NE-direction of compression. During 2010-2011, two
Local stress state earthquakes with the sinistral and dextral kinematics occurred in Rigan located
Inversion of the focal mechanism of  at the southern edge of the Lut Block in eastern Iran. They were related to the
earthquakes activation of two strike-slip faults with no previous surface rupture. These two
Lut Block faults are NE-SW East Chah-Ghanbar and NW-SE South Chah-Ghanbar

faults. Based on the dominant regional stress regime through eastern Iran, a

reverse movement rather than sinistral kinematic is suggested along the NW-

striking South Chah-Ghanbar fault. To investigate such an inconsistency, we

studied the state of local stresses along the major fault systems surrounding the
Lut Block, by the inversion of 99 focal mechanism solutions related to 74 earthquakes (1933 to 2018, Mw > 4.8). The
inversion results indicate a gradual deflection in the direction of the maximum horizontal compression (o) along the
Nehbandant fault system, from north to south that includes the Dasht-e-Bayaz: N044°E, the Nehbandan: NO51°E, the
Kahurak: NO66°E, and the Rigan: NO77°E. However, there is a sharp change between the state of stress within the
Rigan area and that of the Sahdad — Bam area (N013-26°E) at its western part. Based on the obtained stress pattern, it
seems that among different controllers on the deflection of the regional stress, the southern splays of the active deep-
seated strike-slip Nehbandan fault system have a significant role. The obtained stress pattern suggests that the Rigan
area is structurally part of the southern termination of the East Lut fault system. This study highlights the role of the
deep-seated Nehbandan fault and its termination on the deflection of the regional stress and accommodation of
deformation in eastern Iran.

Introduction

2010-2011 Rigan earthquakes occurred at the southern edge of the Lut Block. The sinistral kinematic and orientation of
the second earthquake and its ~310°-striking causative fault are not in agreement with the stress regime throughout the
eastern part of Iran (NE-trending horizontal c1 axis). This study aims to investigate the factors that result in such an
inconsistency in the seismic behavior of the active faults within the southern edge of the Lut Block. The results could
shed light on the seismic behavior and accumulation of deformation within the region.

Methodology and Approaches

To investigate the states of local stresses, we applied the inversion method (FCALC — Geodyn-Soft) on 99 focal
mechanisms related to 74 earthquakes (Mw > 4.8). These events occurred around the Lut Block from 1933 to 2018.
Depending on their locations, we divided them into six separated clusters including Rigan, Kahurak, Shahdad — Bam,
Nayband — Kuhbanan, Nehbandan, and Tabas — Daht-e-Bayaz zones. The quality of the deduced stress states is marked
by “A” and “B, directly based on the quantities of the used fault-slip data, Andersonian state of the retrieved stress axes,
obtained stress ratio (R), and the misfit angle.

Results and Conclusions

The results reveal that both compressional/transpressional and strike-slip stress states dominate around the Lut Block.
At the Shahdad — Bam (N013-026°E), Nayband — Kuhbanan (N010-013°E), and Tabas — Dasht-e-Bayaz (N044-048°E)
zones, both compressional/transpressional and strike-slip stress states have been obtained. At the Rigan (NO77°E) and
Kahurak (NO66°E) zones, strike-slip stress states have been derived while along the central part of the Nehbandan fault
system, a compressional/transpressional stress state (NO51°E) has been achieved. Our results indicate that there are
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significant clockwise deflections in the orientation of the o, stress axis southward along the Nehbandan fault.
In the concept of seismic hazard studies, deviation of the tectonic-scale stress field at regional and local scales occurs
due to structural discontinuities, great magnitude earthquakes, rheology contrasts, and topography of mountainous

environments. Among these controllers, the southern splays of the active deep-seated strike-slip East Lut fault system
have a significant role.




