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Hypocenter IRSC

Orgine Time:

2022-07-01 23:25:14.00

Magnitude :6.1

Latitude: 26.8000 Longitude: 55.3500 Depth: 13.0
Gisola Solution
Centriod:
Time: 2022-07-01 23:25:15.25
Latitude: 26.8402 Longitude: 55.3509 Depth: 5.0

Magnitude: 6.1 Mw

Mo({Nm}: 1.569e+18

Strike
NP1: 83
NP2: 273
Azimuth
P — Axis: 2]
T— Axis: 1980

Six Tensor Components :
Mrr:1.065%9e+18 Mtt:
Mrt:-1.047e+18 Mrp:

Dip Rake
24 81
66 93
Plunge
21
68
-1.250e+18 Mpp: 1.911e+17

8.143e+16 Mtp: -2.667e+16

Quality Metrics:
Correlation: 0.770
DC(%): 77.60
Min Singular: 3.542e-16
Condition Number: 5.65

Used Station
Number of Used Stations: 7

Variance Reduction: 0.592
CLVD(%): 22.40 ISO(%): 0.00

Max Singular: 2.001e-15
STVAR: 0.320 FMVAR: 19.74

azimuthal gap:144

Frequencies (Hz): 0.007 0.008 0.02 0.03
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Hypocenter IRSC

Orgine Time: 2022-11-30 15:17:42.00 Magnitude 5.6
Latitude: 26.7 700 Longitude: 55.2800 Depth: 8.0

Gisola Solution

Centriod:
Time: 2022-11-30 15:17:45.44
Latitude: 26.8209 Longitude: S5.2808 Depth: 5.0
Magnitude: 5.6 Mw Mo(Mm): 2.965e+17

Strike Dip Rake
NPL: a6 (=1:] a4
NP2 : 267 29 a8l
Azimuth Plunge

P — Axis : 183 15
T — Axis : 18 73
Six Tensor Components :

Mrr:2.301e+l7 Mtt: -2.729e+1l7 Mpp: 4.280e+16

Mrt:1l.499e+17 Mrp: -2.515e+l6 HMtp: 1.396e+16

Quality Metrics:

Correlation: 0.814 Wariance Reduction: 0.662

DC(%%): T73.30 CLVD(%%): 26.70 ISO{%%): 0.00

Min Singular: 1.738e-15 Max Singular: 4.929e-15

Condition Number: 2.84 STVAR: 0.11 FMWVAR: 7.99
Used Station

NMumber of Used Stations: 14 azimuthal gap:132

Frequencies (Hz): 0.02 0.02 0.05 0.05
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® © | Km | Mw | ©) | ©) © (O IG) ®
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Summary

Our knowledge from tectonic stress field, seismicity and the type of focal mechanism of earthquakes can
help to better understand the seismotectonics of each region. Calculating stress components and inverse
modeling of the stress tensor requires studying the seismicity and analyzing a set of earthquakes and
calculating their focal mechanisms. This study is of great importance for Qeshm Island, as the largest
island in Iran whithin the Persian Gulf and adjacent to the Strait of Hormuz, due to large-scale planning
aimed at industrial, commercial, tourism, and economic development. The study of the seismicity of the
Qeshm region based on historical evidence and scientific reports shows that relatively many earthquakes
have occurred in the Qeshm region in the last eight centuries, with seventeen earthquakes larger than 6 in
the 20th century. In addition, in the present study, based on the analysis of the focal mechanism of
significant earthquakes, 76 events have been selected to calculate the stress field on Qeshm Island. The
results of focal mechanisms and their inversion to calculate the principal stress component in Qeshm
show the existence of two distinct stress regimes; however, the prevailing tectonic regime is characterized
by thrust faulting with a northwest-southeast trend. The stress field derived from the entire data set
indicates an R' value of 2.5, with a maximum horizontal stress (SHmax) oriented in the northwest-
southeast direction. Evaluation of the results indicates that the data of the present study are of high quality
and present a coherent image consistent with the active tectonics of the Zagros. The dominance of the
thrust mechanism confirms that the Qeshm region is under intense horizontal compression. Furthermore,
the presence of scattered strike-slip and normal faults reveals the complexity of local structures caused
by the presence of salt domes and transfer faults. Overall, this study, based on high-resolution waveform
modeling, shows that earthquakes in the Qeshm region are predominantly (76%) generated by thrust
faults with a NW-SE trend. This pattern suggests the dominance of the Arabia-Eurasia collision
mechanism in the region. However, the significant presence of strike-slip faults (19%) in the northeastern
part of the region likely indicates stress partitioning at the eastern margin of the Hormuz salt diapir or the
effect of deep-seated transfer faults. Only one event with a normal mechanism was identified, which
could be due to local extension associated with layer bending from anticline growth. The present model
introduces the Qeshm fault (with a NW-SE trend and a dip towards the northeast) as the main seismogenic
structure in the southwestern cluster. Therefore, the development of industrial, commercial, and economic
facilities in the vicinity of active northwest-southeast trending faults with strict adherence to technical
standards will contribute significantly to the sustainable development and and progress. In addition, the
seismic risk of the region is significant due to the possibility of moderate to severe earthquakes without
surface fracture outcrops, and requires online seismic monitoring within the framework of passive defense
to reduce seismic risk of the Qeshm commercial region.
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