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Abstract

The transition zone between the Zagros and Makran has a special place in tectonic studies in southern
Iran. The mechanism of transition from the continental collision in the Zagros to the subduction of the
oceanic crust to the subcontinent in Makran in this region has raised questions from the point of view of
tectonics and geodynamics. These questions, in turn, have led to GPS operations and studies in this area
and neighboring areas. This study used the interpolation of GPS velocity vectors on a rectangular grid
and strain calculation in the center of each cell to study the strain rate changes in this range. Significant
spatial changes were observed in the main axes of the geodetic strain track in different parts of the
Zagros and Makran transition zones. The anomalies observed in the calculated committees showed a
significant agreement with the seismicity and fault mechanism on important faults in the region. This
study implemented a new method for mapping directional (vector) quantities by a color scale with a
circular pattern on geodetic strain track data. The direction of the compressive axes of the strain rate in
the study area was mapped in this way and the observed anomalies in this map were compared with the
expansion strain rate and maximum shear strain rate maps and interpreted based on facts and
seismological observations. Based on this, it was found that the seismicity is proportional to the
magnitude of the compressive and tensile axes of the strain rate. Abnormalities were also observed in
the maximum shear strain track related to slip movements on the Minab fault.

Keywords: Areal, Faulting mechanisms, GPS, Maximum shear, Seismic hazard, Strain rate, Zagros
Makran transition zone.
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Ailong 3,8zl T 51 Jgaz osls a5 oy 30 GPS cus pus (glaosls 9590 30 ooliiuwl 3590 515 oKl

No Lon Lat Ve Vn | loVe | 1oVn R station
1 40.052 38.963 -13.723 10.125 1.58 1.36 -0.012 KAKO
2 | 40.254 | 39.731 -3.006 6.066 0.75 0.68 | -0.015 MERC
3 40.65 37.246 -6.623 16.898 0.8 0.75 | -0.023 KlZ2
4 40.651 37.247 -6.623 16.898 0.8 0.75 -0.023 KIZI
5 | 40.738 31.09 -0.163 16.258 | 2.038 | 0.575 0 F027
6 41.057 38.959 -6.94 11.73 1.43 1.2 -0.024 SOLH
7 413 39.973 -0.854 6.142 0.66 0.64 0.008 ERZU
8 41.454 39.186 -6.07 11.003 2.01 1.29 -0.046 VART
g 41512 39.643 -2.282 4.653 1.78 1.22 -0.072 | TKMN
10 41.794 38.754 -4.877 15.024 0.84 0.69 0.107 KRKT
11 41.808 27.711 2.33 17.835 1.966 | 0.554 0 F024
12 42.149 39.714 -1.61 9.076 14 1.24 -0.022 KRYZ
13 42.457 37.528 -6.63 15.378 2.72 1.24 0.042 SRNK
14 42.547 38.488 -5.804 14.279 1.52 1.2 -0.045 RESD
15 4291 39.232 -2.216 9.721 0.61 0.52 -0.032 PTNS
16 | 42.983 23.951 4.846 18.557 | 2.048 | 0.578 0 F013
17 | 43.026 39.719 0.652 8.931 0.68 0.65 | -0.036 ARGI
18 43.341 38.549 -5.232 13.403 0.86 0.84 0.014 KAL2
19 | 43514 | 21.795 6.934 17.908 | 1.912 | 0.538 0 F033
20 | 43.759 38.997 -5.182 11.765 2.09 142 | -0.089 | MRAD
21 | 43.898 29.409 0.908 18.552 | 2.538 | 0.721 0 F026
22 | 44.145 39.556 -0.883 7.387 2.12 129 | -0.107 DBYZ
23 | 44.428 38.489 0.098 13.998 2.6 2.6 0.01 GHOT
24 44.75 37.534 -3.719 19.156 1.7 1.7 0.02 BALA
25 45.049 39.297 0.571 11.224 2.6 2.6 0.01 JAM1
26 | 45.183 21.942 6.873 20.08 252 | 0.716 0 FO77
27 | 45354 | 26.579 3.738 19.589 | 2.062 | 0.582 0 F039
28 45.573 28.527 2.381 19.645 | 2.257 | 0.639 0 F040
29 45.605 38.952 15 14.078 1.8 1.7 0.02 JOLF
30 45.661 39.837 4.84 10.765 0.86 0.81 -0.015 JERM
31 45.887 38.228 1.207 13.953 1.1 1 0.05 SHAB
32 46.093 39.536 4.023 10.397 0.99 0.88 0.026 NORA
&8 46.162 39.126 1.065 14.868 2.11 1.39 0.024 KAJR
34 46.162 36.908 -3.841 16.077 1.61 1.49 0 MIAN
55 46.265 38.736 3.801 13.886 2.5 2.6 0.02 KHAV
36 46.367 39.511 4.544 11.789 0.83 0.81 -0.011 GORI
37 46.397 21.851 7.023 20.247 2319 | 0.657 0 F019
38 46.401 24.911 6.08 19.81 0.406 | 0.472 0 SOLA
39 46.427 33.648 -3.467 16.854 0.97 0.93 0.016 ILAM
40 46.459 39.315 4.065 12.929 2.09 1.35 0.069 KARM
41 46.603 38.178 0.401 10.536 1.7 1.7 0.02 VARZ
42 46.682 24.744 4.893 20.071 1.548 | 0.433 0 F020
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43 46.76 39.753 3.514 11.651 0.93 0.8 0.002 SHOU
44 | 47.123 37.368 -3.935 15.506 1.7 1.7 0.02 KHOR
45 | 47.157 38.984 4.666 13.791 1.7 1.7 0.02 PIRM
46 | 47.271 38.27 3.771 13.64 1.6 1.6 0.02 TAZA
47 | 47.429 32.692 -1.727 17.568 1.53 1.51 0 DELO
48 | 47.739 33.057 -3.818 18.108 1.51 1.49 0 GORI
49 | 47.744 39.513 7.157 15.703 0.94 091 0.013 | DAMO
50 | 47.869 37.929 1.396 13.675 1.7 1.7 0.02 ORTA
51 47.93 36.232 -3.888 15.225 1.68 1.52 0 BUA
52 | 48.005 37.169 -1.525 12.915 1.7 1.6 0.02 | AGKA
53 | 48.175 33.406 -1.051 17.818 15 1.48 0 KORA
54 | 48.231 38.477 421 13.014 11 1 0.05 ARBI
55) 48.29 28.243 2.606 21115 | 1.896 | 0.534 0 F029
56 | 48.336 32.418 -5.953 19.052 1.46 1.4 | -0.002 NILO
57 | 48.388 38.952 5.133 13.329 0.93 0.85 0.002 YARD
58 | 48.409 30.246 0.245 19.493 0.98 0.95 0.018 KHOS
59 | 48.409 30.246 -0.621 18.519 1.23 1.09 0.003 KHOS
60 | 48.419 38.706 4.904 12.539 091 0.8 0.003 GOSM
61 | 48.506 33.772 -4.622 15.432 15 1.48 0 BORU
62 48.55 25.242 5.115 21235 | 2.385 | 0.677 0 F037
63 | 48.678 32.657 -4.022 18.99 15 1.48 0 DEZF
64 | 48.684 31.34 -1.649 19.971 1.42 1.41 0 AHVA
65 | 48.684 31.34 1.145 16.941 2.19 2.04 0.005 | AHVA
66 | 48.717 39.497 6.251 12.991 0.66 0.64 0 BILE
67 | 48.814 36.764 -1.934 12.255 11 1 0.06 BADA
68 | 48.818 32.233 -2.839 16.368 1.26 0.86 0.049 1991
69 | 48.922 37.764 0.526 11.807 1.3 1.2 0.04 HASH
70 | 48.925 31.188 -3.021 21.62 1.5 1.48 0| AWAZ
71 | 48.952 34.256 -3.557 17.145 15 1.48 0 JOZA
72 | 49.011 30.664 -2.642 16.65 11 0.8 0.012 2574
73 | 49.039 23.832 6.05 21.778 | 1512 | 0423 0 F035
74 | 49.328 32.037 -3.574 19.276 15 1.48 0 SOLE
75 | 49.476 31.157 -3.455 18.413 1 0.6 0.059 2562
76 | 49571 31.484 -2.297 22.436 1.5 1.48 0 HAFT
77 | 49.668 33.073 -1.007 15.242 1.51 1.49 0 SHOL
78 | 49.789 33.307 -1.476 16.346 2.02 1.16 0.189 1531
79 | 49.851 35.14 -1.994 14.863 1.51 1.49 0 GHAR
80 | 49.939 26.672 3.936 22.738 | 2.396 0.68 0 FO30
81 50.026 30.325 -0.848 19.624 1.2 1.18 0 SARD
82 50.098 32.482 -3.698 17.296 1.53 1.51 0 CHEL
83 50.102 37.156 -2.695 14.682 2.9 2.8 0.03 ATTA
84 50.33 29.93 -0.42 18.69 1.42 0.92 -0.02 2604
85 50.451 31.538 -5.955 17.901 11 0.72 0.043 2077
86 50.458 33.157 -3.194 14.614 1.51 1.49 0 KHON
87 50.531 31.808 -4.089 15.297 1.51 1.5 0 KRD2
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88 50.578 30.99 -0.366 17.034 1.19 1.18 0 DEDA

89 50.608 26.209 4.505 22.045 | 0.299 | 0.265 0 S051

90 50.608 26.209 4.648 22,229 | 0.278 | 0.268 0 BAHR

91 50.734 30.386 -0.593 17.313 1.28 1.04 | -0.028 2522

92 50.744 24.077 6.993 23469 | 2.388 | 0.678 0 FO036

93 50.748 32.367 -3.352 14.662 1.58 1.47 0 SHAH

94 50.755 29.402 -1.063 17.823 1.04 0.72 0.004 3062

95 50.799 32.199 -2.681 13.813 1.32 0.88 0.026 2081

96 50.98 30.109 -0.965 18.721 1.43 1.41 0 | BAMO

97 50.988 35.088 -0.031 9.972 15 15 0.01 CHSH

98 51.082 28.919 -1.683 20.108 0.95 0.92 0 ALIS

99 51.255 34.15 -1.486 13.08 0.95 0.93 0.017 KSHA
100 51.304 28.431 -1.672 18.587 1.58 0.96 0.056 3077
101 51.334 35.697 -1.276 11.236 0.44 | 0.375 0 TEHN
102 51.358 30.61 -2.34 16.494 1.43 1.42 0 SEPI
103 51.386 35.747 -0.751 13.46 1.65 1.51 0 TEHR
104 51.43 31.225 -2.064 12.936 1.2 1.18 0 SEMI
105 51.442 30.715 -4.364 14.508 1.04 0.64 | -0.042 2511
106 51.551 28.191 0.841 20.729 1.42 1.08 | -0.054 3084
107 51.755 29.732 -3.553 18.76 1.26 0.72 | -0.081 2647
108 51.768 36.586 -3.657 11.634 1.71 15 0 NOSH
109 51.775 28.4 -0.652 18.813 1.44 1.42 0 SHAN
110 51.799 32.25 -2.589 14.607 1.52 15 0 QOMS
111 51.808 34.977 2.47 11.675 2.6 2.5 0.02 | MOBA
112 51.812 35.73 -0.514 10.185 0.71 0.68 | -0.001 | BOOM
113 51.814 29.945 -1.927 15.74 1.45 1.43 0 DASH
114 51.836 27.85 4.094 20.183 1.47 1.43 0 DAYY
115 51.885 35.223 1.379 9.916 1.27 1.25 0.016 PISH
116 51.986 35.793 -0.293 9.946 1.33 1.3 0.018 ABAL
117 52.043 35.492 0.348 9.446 1.25 1.22 0.015 TANG
118 52.056 27.834 -0.119 22.72 0.9 0.88 0 KAN2
119 52.059 35.701 -1.023 8.887 1.25 1.24 0.014 | DAMA
120 52.106 28.851 -2.995 19.879 0.9 0.87 0 FAR2
121 52.157 35.868 0.087 7777 1.32 1.3 0.021 MEHR
122 52.164 28.542 2.98 20.003 2.08 1.24 | -0.047 3091
123 52.179 30.726 -0.246 12.351 1.41 1.39 0 SEDE
124 52.235 29.617 -1.549 15.74 1.42 1.4 0 YAGH
125 52.285 36.588 -2.075 6.528 1.13 1.1 0.007 | MAHM
126 52.285 36.588 -2.72 6.839 1.6 1.56 0.013 | MAHM
127 52.305 36.206 -2.704 9.608 1.4 1.29 0.021 HELI
128 52.521 31.216 -0.694 13.566 1.26 0.82 | -0.062 2127
129 52.568 31.228 -0.57 14.176 1.41 1.4 0 ABAD
130 52.586 35.701 -1.601 9.319 1.23 1.2 0.013 AMIN
131 52.607 27474 -0.552 24.273 1.65 1.54 0 OSL2
132 52.639 29.477 3.073 13.106 1 0.7 | -0.047 3021
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133 52.664 30.058 0.757 13.417 1.08 0.8 | -0.046 2661
134 52.685 27.36 0.893 17.837 1.58 1.02 | -0.105 3457
135 52.752 29.798 0.068 14.587 1.45 1.42 0 | MARV
136 52.903 28.392 0.474 15.848 0.98 0.72 0.011 3095
137 53.029 28.477 -3.003 16.294 0.86 0.85 0 QIR2
138 53.066 28.347 -2.275 17.291 0.88 0.86 0 ISL2
139 53.146 30.087 -0.989 13.864 0.97 0.9 0 SAA2
140 53.244 29.281 -2.452 14.921 0.9 0.87 0 SVR2
141 53.308 31.123 -0.602 13.562 1.43 1.41 0 ABAR
142 53.476 27.736 3.112 17.552 0.92 0.7 | -0.012 3451
143 53.48 26.97 2.824 21.489 1.08 1.08 0 BMG2
144 53.564 35.662 -0.01 9.427 0.96 0.93 0.018 SEMN
145 53.564 35.662 -0.148 9.493 1.32 1.13 0.014 SEMN
146 53.596 26.92 5.43 17.743 1 0.78 0.024 3437
147 53.631 28.624 -1.653 17.107 1.01 0.97 0 GOT2
148 53.637 27.852 -1.449 16.268 0.94 0.92 0 BIG2
149 53.783 29.331 0.958 12.015 1.24 0.88 | -0.079 2696
150 53.805 27.918 1.012 13.955 0.84 0.64 -0.01 3142
151 53.822 32.313 -1.211 13.999 1.04 1.02 0 ARDA
152 54.004 26.883 2.188 21.346 1.18 1 0.019 LAMB
153 54.004 26.883 4.522 20.836 1.16 0.98 0.051 3435
154 54.004 26.883 2.808 22.865 1.63 1.17 0.012 LAMB
155 54.126 29.923 -1.992 15.271 0.86 0.85 0 KHO2
156 54.199 36.86 -2.81 7.866 0.98 0.94 0.017 KORD
157 54.199 36.86 -1.11 5.726 1.36 1.13 0.016 KORD
158 54.316 29.239 -2.692 14.214 0.88 0.86 0 TMN2
159 54.32 27.644 -0.106 19.145 0.91 0.88 0 LAR2
160 54.381 26.937 3.603 21.029 0.78 0.62 0.001 3427
161 54.463 27.751 2.896 15.149 0.98 0.78 | -0.018 3157
162 54.503 28.342 2.37 16.539 1.16 0.94 0.08 3165
163 54.608 30.079 -0.678 16.724 1.65 1.49 0 HARA
164 54.7 28.645 -2.475 14.662 0.87 0.85 0 DEH2
165 54.723 27.06 4.963 22.001 0.84 0.7 0 3461
166 54.832 29.363 -1.694 14.695 0.87 0.85 0 BES2
167 55.19 29.336 0.414 10.434 1.42 1.2 0.06 2943
168 55.32 27.939 0.967 15.375 0.96 0.76 0.02 3387
169 55.657 27 4.838 24.577 2.08 1.79 0.03 BAGH
170 55.78 28.936 2.349 12.038 1.18 0.86 | -0.022 2951
171 55.8 28.33 3.44 15.083 1.04 1 0.022 RAZD
172 55.867 27.651 1.495 19.495 2.04 1.78 0.026 FINO
173 55.895 28.294 2.721 20.337 1.2 1.16 | -0.003 LADA
174 55.895 28.315 3.796 14.519 1.6 1.26 0.134 101
175 55.918 28.302 -0.202 18.264 1.37 1.04 | -0.025 HAJI
176 56.07 33.369 1.749 11.564 1.26 1.09 0.006 ROBA
177 56.07 33.369 1.008 11.053 0.97 0.95 0.02 ROBA
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178 56.112 22.186 7.174 26.06 0.72 | 0.561 0 YIBL
179 56.162 27.366 3.964 21.476 2.04 1.79 0.027 GENO
180 56.233 26.208 5.461 25.883 1.01 0.98 0.025 KHAS
181 56.233 26.208 3.786 25.165 1.54 1.15 0.014 KHAS
182 56.504 28.529 4.055 15.21 1.98 1.73 0.023 DENA
183 56.946 27.488 -1.76 19.552 1.99 1.75 0.026 SARZ
184 57.1 27.16 0.96 23.255 1.89 1.64 0.03 MINA
185 57.119 30.277 -0.999 16.734 2.46 1.68 0 KERM
186 57.217 28.01 1.652 16.147 1.9 1.67 0.029 GHOL
187 57.237 26.379 2.108 24.183 2.01 1.75 0.029 POOS
188 57.308 37.814 2.148 2.919 1.38 111 0.02 SHIR
189 57.308 37.814 -2.062 3.921 0.96 0.95 0.018 SHIR
190 57.62 26.993 0.705 14.239 1.93 1.69 0.029 MOSH
191 57.767 25.636 3.193 13 1.04 1 0.026 JASK
192 57.767 25.636 2.673 14.481 1.2 1.06 0 JASK
193 57.884 27.901 1.215 13.632 1.97 1.69 0.031 SORC
194 58.464 35.293 0.62 6.624 0.81 0.75 | -0.001 KASH
195 58.464 35.293 0.467 6.088 0.87 0.84 0.019 KASH
196 58.569 23.564 8.515 26.328 1.11 1.02 0.022 MUSC
197 58.569 23.564 6.522 26.984 1.24 1.07 0.001 MUSC
198 59.47 36.309 -1.83 2.706 1.51 145 | -0.003 MASH
199 59.48 36.335 0.028 3.076 1.36 1.28 0.016 MSHN
200 59.48 36.335 -0.19 -1.132 1.76 1.53 0.008 MASH




