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Abstract 

Knowing about the stress field is essential to have insight into the seismotectonics and to 
understand the geodynamics of any study area. Stress tensor inversion is used for obtaining more 
precise stress information from cluster of earthquakes. Moreover, it is shown that the proper 
display of earthquake focal mechanism can help to get a better understanding of the 
seismotectonics of the region. In this study, the maximum horizontal stress directions in Qeshm 
Island, southern Iran, are extracted by using single earthquake focal mechanism. The Island is very 
important regarding its oil and gas reservoirs, still being explored, and planned industrial and 
business developments. Following previous studies in the region, there is an ambiguity in the main 
stress orientation in the area arising from the cross-cutting directions of the earthquake focal 
mechanism P axes. The stress tensor inversion of the focal mechanisms related to the 2005 
earthquake aftershock sequence in Qeshm Island helped to resolve the observed ambiguity and 
revealed the correct maximum horizontal stress direction. The stress field is then mapped by 
implementing a new data visualization method. According to a circular color scale, this method is 
based on attributing RGB specific values to each rectangular grid cells. For a correct illustration of 
the directions with a color scale, the opposite directions (SHmax) should be of the same color, 
which necessitates introducing a new color wheel. The obtained anomaly in the stress direction 
coincides with the geological features and also InSAR results in the study area. These findings 
reveal the different stress field of the central parts of the Island, which is uplifted during the 2005 
earthquake. Finally, it is proved that the 2005 earthquake and its aftershock sequence perturb the 
stress field in Qeshm Island.  
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1    Introduction 

It is essential to know about the stress 
field to understand the motion on faults 

that cause earthquakes in Iran as one of 
the most seismically active countries on 
the earth. The Zagros, which is the most 

active seismotectonic province in Iran, 
extends from the Eastern Anatolian Fault 

in Turkey to the Makran Subduction in 
southern Iran. Due to its incredible com-
plexity and importance of the conver-

gence of the Arabian and Eurasian plates, 
many studies have been carried out in this 

region (e.g. Maggi et al., 2002; Regard et 
al., 2010; etc.). Since surface rupture with 
seismic activity is rare, most of the in-

formation available about active faults in 
this region is derived from earthquakes 

(Talebian and Jackson, 2004); however, it 

is usually difficult to attribute an earth-

quake to a specific fault due to the pres-
ence of a thick sedimentary cover that is 

about 10-14 km (Pirouz et al., 2017; 
McQuarrie, 2004). Seismicity in the Zag-
ros is distinguished from other regions in 

Iran by a large number of small seismic 
events. 

Stress state identification in Qeshm  
Island as a part of the Zagros Simply 
Folded Belt (Nissen et al., 2007) is 

 necessary to study the deformation  
resulting from the oblique collision  

between the Eurasian and Arabian  
plates and to gain insight into the  
tectonics of this very important region.  

In Fig. 1, the earthquake focal mecha-
nism data used in the present study is 

shown. 
 

 
Fig 1. Map of the study area, including the focal mechanisms used in this study taken from different sources 

(explained in the text) and seismicity since 2006 (from IRSC). Inset map shows the location of the study area 

in southern Iran.  

 

In the following sections, the method 

of extracting stress information from  
single focal mechanism data and also  

focal mechanism stress tensor inversion 
will be explained. Then, a new method of 
vector data visualization is proposed and 

the method is implemented for the tecton-
ic stress derived from the methods men-

tioned above. Finally, the results are in-
terpreted according to the geology of the 
area and new findings of this research are 

discussed.   

2    Extraction of maximum horizontal 

stress directions from single focal 

mechanism data 

Besides usual faulting regimes, including 
normal (NF), thrust or reverse (TF) and 
strike-slip faulting (SS), combinations of 

normal with strike-slip faulting or 
transtension (NS) and thrust with strike-

slip faulting or transpression (TS) can 
also be introduced (Zoback, 1992). These 
stress regimes are shown in Fig. 2.  

The   plunges   of P, B   and T axes are  



Stress mapping, focal mechanism display and stress tensor inversion in Qeshm Island, Southern Iran                           55 

 
Fig 2. Classification of five different tectonic stress regimes and the related orientations of the principal 

stress axes (Heidbach et al., 2016). 

 

P/S1-axis B/S2- axis T/S3- axis         Regime       SH-azimuth 

pl > 52 

 

pl < 35 NF azim. of B-axis 

40 < pl < 52 

 

pl < 20 NS azim. of T-axis+90 

pl < 40 pl > 45 pl < 20 SS azim. of T-axis+90 

pl < 20 pl > 45 pl < 40 SS azim. of P-axis 

pl < 20 

 

40 < pl < 52 TS azim. of P-axis 

pl < 35   pl > 52 TF azim. of P-axis 

 

Table 1. Determination of σ1 directions from P, T and B axes orientations based on different tectonic stress 

regimes. 

 

employed to determine the σ1 or maxi-
mum stress direction regarding the spe-

cific stress regime as shown in Table 1 
(Zoback, 1992). 
 

3    Earthquake focal mechanism data 

The earthquake focal mechanism data of 

the study area were collected from differ-
ent sources including teleseismic sources 
and published local networks data. These 

sources are the GCMT website 
(https://www.globalcmt.org/CMTsearch.

html) (formerly abbreviated HRVD), the 

website of the Seismological Center of 
the Institute of Geophysics, University of 

Tehran (IRSC) 
(http://irsc.ut.ac.ir/bulletin.php/), the In-
ternational Seismological Center (ISC) 

(http://www.isc.ac.uk/) website, the US 
National Earthquake Information Center 

website (NEIC) 
(https://earthquake.usgs.gov/earthquakes/
search/) and the website of the Swiss 

Seismological Service ZUR_RMT 
(http://seismo.ethz.ch/en/home/). Fur-

thermore, numerous articles were used to 

https://www.globalcmt.org/CMTsearch.html
https://www.globalcmt.org/CMTsearch.html
http://irsc.ut.ac.ir/bulletin.php/
http://www.isc.ac.uk/
https://earthquake.usgs.gov/earthquakes/search/
https://earthquake.usgs.gov/earthquakes/search/
http://seismo.ethz.ch/en/home/
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complete the data set: Tatar et al. (2004), 

Gholamzadeh et al. (2009), Yaminifard et 
al. (2007), Yaminifard et al. (2012), Re-

zaei Nayeh (2011), Azadfar and Gheitan-
chi (2013) and Reza et al. (2014). The 
time frame of the focal mechanism data 

used in this study is from 1970 to 2020. 
Thus, the sources used to build the data-

base of this study consist of teleseismic 
data (from international research centers 
including GCMT, USGS and ISC) and 

local data (including the focal mechanism 
data of IRSC and the local networks data 

of published scientific papers). Regarding 
the errors in the data, it should be men-
tioned that the uncertainty in the focal 

mechanism parameters is about 15 to 20 

degrees. All of the earthquake foal mech-
anisms used in this study is present in 

Appendix 1.  
The data are plotted in Fig. 3. This 

figure, a Kagan’s triangular diagram, 

shows the nature of faulting for each 
event relative to three pure- normal, re-

verse and strike-slip mechanisms (Kagan, 
2005). The events' depth and magnitude 
are also displayed by symbol color and 

size, respectively. It can be seen that most 
of the events, as expected, are reverse or 

strike-slip, which indicates the prevailing 
transpressional tectonic environment in 
the region.  

 

 
Fig 3. Kagan’s triangular diagram showing the nature of faulting mechanisms all over the study area. The 

color scale on the right is used to determine the depth of events. The size of circles represents the magnitude 

of the events,  

 
4    Visualization of the focal mecha-

nism data 

Recently, there have been some attempts 

to visualize the focal mechanism data in 
terms of a color scale (Hurd and Zoback, 
2012). The nature of the focal mechanism 

data establishes some debates regarding 
the possibility and reliability of showing 

these data by a 2D colored grid. Such 
grids are suitable for displaying intrinsi-
cally continuous quantities such as topog-

raphy, potential fields, etc.; however, 
earthquake faulting mechanisms can dif-

fer quite rapidly in short distances due to 
specific structural geology conditions. 
Although the visualization of these data 

is advantageous and gives a general 

overview of dominant faulting mecha-
nisms of the study area, using false meth-

ods may be misleading and cause serious 
confusion. Since the nature of the phe-
nomena under study is not continuous, as 

stated above, using interpolation may 
give completely wrong results in the dis-

play of the focal mechanism data.  
Consider two points characterized by 

different reverse and normal mechanisms 

in a 2D plane map. If the color scale is 
designed so that these mechanisms are in 

the two extreme ends of a color pallet and 
the strike-slip places among them on the 
middle (Hurd and Zoback, 2012), inter-
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polation rules out the grids in between to 

be strike-slip. This occurs even though 
there is no need to have a strike-slip 

faulting mechanism between two reverse 
and normal faulting in nature. In fact, 
there are several examples of collocated 

normal and reverse faults in subduction 
zones fore arcs and other geological envi-

ronments (see e. g. Loveless, et al., 
2010).  

Dealing with these difficulties in dis-

playing the earthquake focal mechanism 
data, it seems better to visualize the spa-

tial variation of faulting mechanism 
without interpolation. For this purpose, 
the plunge angle of P, B and T axes of 

faulting mechanism are assigned to RGB 
components of color. There are two ways 

to do that. It is possible to plot the sized 
circles in the place of each focal mecha-

nism location (Fig. 4a). The other way is 

to set the circles proportional to the mag-
nitudes of the events (Fig. 4b). Compar-

ing these two figures clearly shows how 
different data visualization methods may 
affect the understanding gained by  

looking at these figures. The importance 
of the magnitude of the events is evident 

in Fig. 4b. It describes that the dominant 
nature of faulting in the smaller local 
events is strike-slip (blue). In contrast, 

most of the large teleseismic events  
exhibit an almost pure reverse mecha-

nism. A single comparatively small seis-
mic event at the southern part of the Is-
land shows a compound strike-slip-

reverse mechanism. This event is ex-
pected owing to the existence of the ob-

served transpressional environment in the 
study area.  

 

 
(a) 

 
(b) 

Fig 4. Focal mechanism display by plunge angles of T, P and B as RGB components (a) without magnitude, 

(b) with magnitude. The color of circles is red for pure reverse, green for pure normal and blue for pure 

strike-slip events. 

 

5    The ambiguity about the stress 

state in Qeshm Island 

As reflected in previous work in the area 

(Yaminifard et al., 2012), the stress state 
is ambiguous in Qeshm Island. They rec-

ognized that the earthquake focal mecha-
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nism P axes show two different cross-

cutting directions, which produces an 
ambiguity regarding the right maximum 

stress orientation in the study area. The 
rose diagram of the focal mechanism P 
axes in the study area (Fig. 5), including 

teleseismic and local events, shows three 
main directions as candidates for the 

maximum horizontal stress directions in 
Qeshm Island. The solution to this prob-
lem can be achieved by stress inversion 

of the earthquake focal mechanism data.  
Here, there are arguments in using  

aftershock sequence for stress tensor in-
version purposes since they do not sam-
ple different parts of the data space. The 

main claim is that all of the similar data 
available in an aftershock sequence may 

represent only one data and should not be 
used in the stress inversion procedure 
(Martínez-Garzón et al, 2016). But in the 

current circumstance, when there is a de-
bate on the stress state based on the focal 
mechanism P axes data on the one hand, 

and a severe shortage in focal mechanism 
data on the other hand, the aftershock se-

quence should be used certainly to re-
solve the above mentioned ambiguity. 

It is worthy to remind that the P axis 

of the earthquake focal mechanism is not 
always equivalent or even an indicator of 

the 1 or the maximum horizontal stress 
direction. The choice of an appropriate 

axis to gain information about the stress 
state depends on the earthquake mecha-
nism, as described in Table 1. But here, 

since all of the events in Qeshm Island 

are reverse or strike-slip, their maximum 
stress direction can be approximated by 

the P axis according to Table 1. Thus, it 
is reasonable to consider the various P 
axis main orientations as the ambiguity in 

 the tectonic stress field. 
 

  
 

Fig 5. Rose diagram of earthquake focal mecha-

nism P axes in Qeshm Island. 
 

Afterward, the stress inversions using 
183 local earthquake focal mechanisms 
from YaminiFard et al. (2012) are per-

formed. The inversion results show that 

the orientation of 1 clearly is north-

northwest, as it will be seen later in this 
research.  

It is notable that the seismicity of 
Qeshm Island is totally changed after the 
2005 earthquake (Fig. 6). Thus, in the 

future parts of this paper, the  
investigations on the earthquakes in the 

area will be devided up into two different 
parts: before and after 2005 earthquake.  

 

 
Fig 6. The cumulative number of seismic events in Qeshm Island since 1900 up to 2020 (from IIEES cata-

log), showing a sudden grow up following the 2005 earthquake.   

https://www.google.com/search?sxsrf=ALeKk033tl-cWTMduHY6yBQY1AvYMknwjw:1604055286548&q=circumstance&spell=1&sa=X&ved=2ahUKEwiNzLfMk9zsAhWYaRUIHQvTAggQBSgAegQIBhAn
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6    Focal mechanism stress tensor in-

version method 

The stress tensor inversion is based on 

assumptions such as taking the  
slickensides parallel to the maximum re-
solved shear stress on the fault surface 

and homogeneity of the stress field in the 
study area (Wallace, 1951; Bott, 1959). 

The procedure was applied to geological 
fault slip data at the beginning (e.g.  
Angelier, 1984; Michael, 1984; Gephart 

and Forsyth, 1984) and then extended to 
earthquake focal mechanisms. The  

transformation between the two above 
schemes is easy, except for choosing the 
fault plane known in fault slip analysis 

and should be estimated using extra  
information and special methods in focal 

mechanism stress inversion.  
The implemented method (Lund and 

Slunga, 1999), based on Gephart and 

Forsyth (1984), searches the principal 
stresses and relative size of the  
intermediate principal stress ellipsoid  

defined as R = (σ1 − σ2) (σ1 −σ3)⁄  

through all directions and a range from 
zero to one, respectively. In the slip angle 
approach, the angle in the fault plane  

between the modeled maximum shear 
stress direction and the observed slip  

direction is minimized through the  
inversion. In the instability approach, 
considering the friction coefficient of 

rock layers, the nodal plane, which is 
more prone to failure, is identified; thus, 

this latter method is more physically 
based, and its results are expected to be 
more realistic (Lund and Slunga, 1999).  

 
 

 
 

7    Stress inversion of earthquake focal 

mechanisms in Qeshm Island 

In Fig. 7, using two different approaches, 

slip angle and instability, the stress inver-
sion results are shown. The approaches 
deal with selecting the fault plane from 

the nodal planes. The slip angle method 
which is a mathematical method, only 

considers the angular difference or misfit 
angle between calculated and observed 
slip direction. The instability method has 

a physical basis and is expected to give 
more realistic results. It calculates which 

nodal plane is more instable according to 
Mohr-Coulomb criteria, friction coeffi-
cient and other parameters defined for 

each study.   
The above-discussed ambiguity in the 

earthquake focal mechanism P axes is 
evident in these two different stress in-
version results. The data used in this in-

version consisted of 16 teleseismic earth-
quake focal mechanisms, obtained 
through international research centers, 

mentioned in the focal mechanism data 
section. The inversion quality is reflected 

in the confidence regions of the principal 
stress axes on the stereonets. The smaller 
the area of the confidence regions, the 

higher the quality of the inversion. By 
looking at the stereonets, it is clear that 

there is a high level of uncertainty in de-

termining the 1 in both approaches. The 

optimum orientations of the mentioned 
stress axes are NE and NW that obvious-
ly defer by an angle of about 45 degrees. 

This angle of discrepancy is the same as 
the difference observed between the main 

trends of the P axes of main earthquakes 
(Yamini Fard, et al., 2012).   
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                                              (a)                                                                           (b) 

Fig 7. (a) Stress inversion results derived from teleseismic earthquake focal mechanisms. (b) Map of SHmax 

directions obtained by two inversion methods of misfit angle and instability. 

 
After including the aftershock se-

quence in the inversion procedure, the 
confidence regions are shown to be 

smaller. Hence, the quality of the inver-
sions and consequently the reliability of 
the answers are higher. The focal mecha-

nism of events recorded at the local  
 

seismic network operated after the 2005 

Qeshm earthquake are inverted for the 
stress state (Fig. 8). It is clear that both 

methods provide the same direction of 1, 
and the discussed ambiguity is resolved. 

Ultimately, the SHmax direction is 
proved to be NW in Qeshm Island. 

 

 
                                              (a)                                                                   (b) 

Fig 8. (a) Stress inversion results derived from local earthquake focal mechanisms. (b) Map of SHmax direc-

tions obtained by two inversion methods of misfit angle and instability. 
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8    A new method in visualizing the 

stress direction data 

The first solution to solve this problem, 

i.e., showing the direction by a color 
scale, is to assign RGB combinations in 
different directions. However, if you in-

crease one, two or three values of RGB, 
the result is not satisfying because the 

color contrast between 0 and 359, which 
should be very little, will be the highest 
value, and that is apparently false. On the 

other hand, the color of each direction 
and its neighbor, which is the same angle 

+180 degrees, should be the same. This 
requires a new circular color scale with 
central symmetry and makes the problem 

a little bit more challenging and totally 
differentiates the problem and solution 

from the previously known color wheel 
(Shevell, 2003). For the proposed new 
method, the circle is as Fig. 9. 
  

 
 

Fig 9. The proposed color wheel. 

 

The RGB values for this new circle 
are shown in Table 2. 

 
To show the pattern of increase and 

decrease in RGB values, the diagram in 

Fig. 10 will be obtained. Fig. 10a shows 
the three Red-Green-Blue value varia-

tions and Fig. 10b shows the combination 
of the charts related to the proposed color 
circle. 

Consequently, we can further divide 
the whole circle and obtained finer  

patterns for the new color wheel. Indeed, 

by this act, the resolution of the color  

pallet used for vector data visualization 
purposes will be made higher. Table 3 

shows the RGB color values.  
 
  

Table 2. RGB values for the proposed color cir-

cle.  

 
R G B 

0 0 0 0 

45 256 0 0 

90 0 256 0 

135 0 0 256 

180 0 0 0 

225 256 0 0 

270 0 256 0 

315 0 0 256 

360 0 0 0 

 

The related RGB color patterns can be 
found in Fig. 11 for 8, 16 and 32 sectors 

for the proposed color circle.  
As can be seen in Fig. 11, the pattern 

remains constant for each color circle 

type. Only the number of the dots in the 
edges are increased, which means higher 

accuracy or resolution of the plots using a 
higher number of sectors. In Fig. 12, the 
resulted color circles are shown.  

Thus, by continuing and further divid-
ing the circle into more sectors, we can 

assign more colors to angle intervals by 
creating high-resolution color pallets to 
map tools like GMT.  

The CPT file for the proposed color 
circle can be 2048 line at its highest. 

Therefore, the highest resolution of the 
CPT files within this new method is 
achieved, but the CPT files with 128 and 

512 lines give the same image for the 
current dataset. This happens because the 

resolution of the data is insufficient to 
employ the full range of the proposed 
visualization capacity of methods. We 

will refer to the CPT file related to the 
proposed color circle as dir2048.CPT file 

(Table 3).  
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(a) 

 
(b) 

 

Fig 10. (a) Diagrams showing the individual variation of RGB values. (b) The combination of the charts re-

lated to the proposed color circle. 

 

 
Table 3. RGB values for the proposed color circle with 8, 16 and 32 sectors. 

0

50

100

150

200

250

0 100 200 300
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(a) 

 
(b) 

 
(c) 

Fig 11. Diagrams showing the RGB combinations for the proposed color circle with (a) 8 (b) 16 (c) 32 sec-

tors. 

 
 

Fig 12. The proposed color circle with (a) 8 (b) 16 (c) 32 sectors. 

 

It should be noted that the circular 
color scale can not only visualize the 

direction of vector data but also can show 
the magnitude of the vectors by  
subdividing the sectors and changing the 

saturation of the colors in a way that it 
can represent the magnitude changes. 

This method is not implemented in the 
present study, because our case study, 
which is about the stress direction, does 

not contain magnitude data. 
  

9    Results and discussion 

The proposed data visualization method 

is implemented for stress data available 
in the study area. The color pallet values 
are assigned to each cell and interpolation 

is used when needed. In other words, 
where the cells do not contain any data, 

appropriate colors by interpolation fill the 
cells. The proper use of GMT commands 
does this. By applying the method and 

using the dir2048.CPT file, Fig. 12 was 
obtained.  
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Fig 13. Stress mapping with the proposed circular color scale in the lower right corner using the stress info r-

mation from teleseismic earthquake focal mechanisms. 

 

Fig. 13 contains an unseen anomaly in 

the stress directions associated with 
teleseismic earthquakes and provides the 

first real color scaled stress maps in the 
study area. There is specific evidence of a 
correlation between the obtained anomaly 

in stress principal directions in Fig. 13 
and the real geological situation on the 

ground. As shown in Fig. 14, InSAR  
 

processed satellite interferograms display 

the concentration of the displacement in 
the area, which exactly coincides with the 

anomaly in Fig. 14. From many works on 
the co-seismic interferometry of Qeshm 
2005 earthquake, two outcomes are rep-

resented as examples to show a high de-
gree of the claimed correlation 

(Amighpey et al., 2015; Nissen et al., 
2007). 

 

 
(a) 

 
(b) 

Fig 14. InSAR processed images of Qeshm Island after the 2005 earthquake showing the uplifted region a s-

sociated with co-seismic deformation of the 2005 earthquake. (a) from Amighpey et al. (2015) and (b) from 

Nissen et al. (2007). 
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There are several syncline and  

anticlines in the Island (Fig. 15). The salt 
tectonic activitiy is a possible cause for 

the uplifts associated with the 2005 
Qeshm earthquake (Amighpey et al., 
2015). It can also be responsible for the 

anomalous co-seismic deformation and 
the observed anomaly in the stress  

directions in Qeshm Island. There are 

numerous examples of the influence of 
salt tectonics on faulting geometry and 

mechanism all over the world (Koyi and 
Petersen, 1993; Alsop et al., 1996;  
Stewart, et al., 1996; Harding and Huuse, 

2015; Jackson and Lewis, 2015).  

 

 
Fig 15. Geological explanation of the structural features visible on the satellite imagery of Qeshm Island. The 

salt dome in the center of the Island corresponds with the uplifted area shown in InSAR results (Amighp ey et 

al., 2015). 

 
By applying the method on the after-

shock sequence focal mechanisms, a 
view of post-earthquake stress field is 
obtained (Fig. 16). The mainshock depth 

and mechanism differ from the depth and  
 

mechanism of aftershocks. Thus, using 

the present method of stress mapping, 
results in a map with a different view of 
the study area compared to Fig. 13, which 

is under the influence of the mainshock. 
 

 

 
Fig 16. Stress mapping with the proposed circular color scale in the lower right corner using the stress infor-

mation from 2005 aftershock sequence earthquake focal mechanism. 
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Focal mechanisms of the earthquakes 

considered as the aftershock sequence of 
the 2005 earthquake are strike-slip, dif-

ferent from the mainshock with the re-
verse mechanism. The mainshock oc-
curred at shallower depth compared to 

the aftershocks and separated, deeper af-
tershocks followed it. Different defor-

mation mechanisms in the sedimentary 
cover and the basement in Qeshm Island 
are evidenced (Yamini Fard et al., 2012). 

In fact, the occurrence of the reverse 
mainshock in the sedimentary layer has 

triggered a series of strike-slip events in 
the basement (Yamini Fard et al., 2012). 

Taking the above fact into considera-

tion, it is obvious that the stress field ob-
tained from the shallow events related to 

the sedimentary cover is different from 
that of the deeper events belonging to the 
crystalline basement (Yamini Fard et al., 

2012). We should note that seismicity 
within the sedimentary cover is well ex-
plained in the technical literature related 

to the seismotectonic setting of the area. 
The Paleozoic so-called competent layer 

is highly stiffened so that it can form as-
perities to originate seismic events (Nis-
sen et al., 2011). The earthquakes are ob-

served in the depth range equal to the 
thickness of sedimentary cover, which 

can be up to 14 km in the area (Pirouz et 
al., 2017); then, according to Figs. 12 and 
15, there is a clear difference in the stress 

field between shallow and deep seismo-
genic zones. The observed perturbation in 

the stress field results from the occur-
rence of 2005 earthquake and its after-
shock sequence in Qeshm Island.   

The results of the present study along-
side many other articles (e.g. Hensch et 

al., 2015; Wang et al. 2015; Sakaguchi 
and Yokoyama, 2017; Shebalin and Nar-
teau, 2017; etc.) show that the stress field 

can be perturbed as a result of major 
earthquakes. Not. only the orientation of 

the principal stress axes, but also their 
magnitudes can show variations before 
and after the occurrence of the events. 

Thus, each earthquake can affect the sur-

rounding stress field on its own. The 
larger the energy release, the greater the 

perturbation of the stress field; therefore, 
the stress field before and after the 2005 
event in Qeshm Island is different. Stress 

field mapping by suggested data visuali-
zation method clearly shows how much 

the stress field is different before and af-
ter the mainshock and aftershock se-
quence.  

It is confirmed by this study that the 
stress field deduced from deeper strike-

slip faulting mechanisms related to after-
shock sequence of 2005 earthquake in 
Qeshm Island recorded by a local net-

work, is different from the stress orienta-
tion obtained from the mainshock and 

other major recorded teleseismic earth-
quakes in the area. This happened be-
cause the sedimentary cover and the 

basement do not accommodate the short-
ening in the same way and deformation 
partitioning happens due to the presence 

of pre-existing fault and fractures in the 
area. Deformation partitioning has been 

reported in several other case studies 
throughout the Zagros, with variable 
mechanisms including strike-slip and 

thrust motions because of oblique con-
vergence between Arabia and Euraisa 

(Yaminifard et al., 2007). 
 

10    Conclusion 

This research showed that the proper dis-
play of earthquake focal mechanism 

could help to have a better insight into 
the seismotectonics of Qeshm Island. Fo-
cal mechanism stress tensor inversion of 

the 2005 earthquake aftershock sequence 
helped resolve the ambiguity in maxi-

mum horizontal stress direction and 
prove the SHmax to be NNW. The ob-
tained anomaly in the stress direction is 

in agreement with the geological features 
and also InSAR results in the study area. 

By implementing a new data visualiza-
tion method, it is shown that the stress 
field of the central parts of the Island, 
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which is uplifted during the 2005 earth-

quake, is different from the surrounding 
area, similar to the concentrated dis-

placement field observed in InSAR imag-
es. The obtained stress maps proved the 
2005 earthquake and its aftershock se-

quence perturbed the stress field in 
Qeshm Island 
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