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Assessment of tectonic activity using morphotectonic indices in Abhar-

Lushan area, south of Alborz
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Abstract:

The study area is located in the Tarom Sofla region, which is located in the central Alborz tectonic zone. Mor-
photectonic indices of the region provide useful and valuable variations, especially in determining tectonic
activity. The tectonics of the region, which caused the bending of the Alborz belt in the study area, is one of
the main factors controlling the morphotectonic indicators in the region. Alborz orogenic belt has important
active faults around the Takestan bend which may affect the activity potential of the area. In this research, the
tectonic activity of the region has been investigated by calculation of morphotectonic indices including stream
length-gradient index (SI), ratio of valley-floor width to valley height index (V{), hypsometric integral index
(Hi), drainage basin shape (Bs), stream sinuosity index (S), drainage basin asymmetry index (Af), transverse
topographic symmetry index (T), and the planar surface density index (P). This study has been carried out
using geological and topographical maps together with remote sensing of Landsat images, by using Arc GIS
and Global mapper softwares. Finally, the results have been estimated using the evaluation of relative tectonic
activity (Iat). The indicative values of Iat indicate high tectonic activity in the middle part, and moderate and

low tectonic activity in the northwest and southeast part of the area, respectively.

Keywords: Tectonic activity, Morphotectonic indices, Neotectonics, Abhar-Lushan, South of Alborz.
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m Etv2: Undivided interm ediate to acid volcanic rocks.

Et2 : Violet crystaline partly devitrified, hyalo andesitic,
tuff, tuffite and buff micro sandstone.

- Ev1 : 1ainly intermediate lava.

t1 : Intermediate andesitic-tuff, pyroclastic rocks.

Plc : Grayto buff up ward coarsening, poly genetic

+— Anticline axis

% City, Town, Vilage

Lake

well-bedded conglomerate and coarse grain sandstone.

[ITITN Ng : pigay back basin deposits.

: NgZ : Gypsiferous red beds with locally basal
conglomerate in upper part.

Ng11 Red te brownish tuffaceous claystone, siltstone with
basal conglomeratic mudstone and gypsiferous red beds.

-
& + G2 : Pink, microgranular, syncollisional, fresh granitoid, Aplite.

G1 : Light gray-granular, syncollisional, sheard granitoid
with tormaline and magnetite veins.

- Etv : Undivided, atternating pyroclastic rocks and lava.
=

i Et : Undifferentiated, texturally variable, pyroclastic rocks.

. Eta: White, silicic, devitrified altered hylo lithic tuff, volcaniclastic and acid volcanic rocks.
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Etsh 3 : Atternating folded of buffto light brown medium-bedded gray to brown silty sandstone.

@ Etb3: intermediate to acide braciated volcanic-crystal tuff quartz, trachy andesite and crystal lithic tuff.
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Category Average Vf Erd Esc 2Vfw Esc Erd Eld Sub-Basin Basin

0.39 170 102 1807 1914 1957 Al
0.13 309 1004 1572 1881 1995 A2
0.35 183 161.4 1373 1556 1644 A3
0.54 355 430 1201 1556 1642 A4
2 0.5 1.14 101 290 1058 1159 1211 A5 1
0.49 239 266 952 1191 1250 A6
0.64 445 648 944 1389 1510 A7
0.34 671 464 688 1359 1355 A8
1.24 293 1125 557 850 1166 A9
0.30 500 250 1742 2242 2058 Bl
0.51 411 310 1483 1894 1676 B2
043 58 1148 1275 1333 1482 B3
0.31 178 114.6 1135 1313 1323 B4
1 0.4 0.75 587 862 1018 1605 1569 BS 2
0.63 450 663 862 1312 1454 B6
0.50 307 412 710 1017 1213 B7
0.23 251 118.8 595 846 852 B8
0.31 213 151.6 498 711 770 B9
0.78 266 384 1879 2145 2104 Cl
0.71 183 468 1507 1690 1981 C2
0.68 194 330 1288 1482 1627 c3
5 05 0.30 487 236 1142 1629 1439 C4 3
' 0.29 571 264 941 1518 1248 C5
0.28 512 256 737 249 1131 C6
0.76 282 490 606 888 964 C7
0.66 203 195 495 698 587 C8
0.76 46 79 1934 1980 1991 D1
0.46 126 139.2 1827 1953 1999 D2
0.19 511 206 1595 2106 2167 D3
1 0.3 0.15 891 256 1186 2077 1929 D4 4
0.23 433 250 738 1171 1377 D5
0.60 650 392 514 635 1043 D6
0.31 107 1484 1296 1403 1655 El
0.59 149 181.2 1182 1331 1340 E2
0.59 397 338 1064 1461 1234 E3
0.50 350 328 922 1272 1224 E4
1 0.4 0.39 289 278 779 1068 1192 E5 5
0.32 201 141.8 514 715 749 E6
1.36 259 534 1411 1670 1543 E7
0.24 298 1614 1629 1927 1997 E8
0.11 297 50.8 2031 2328 2188 E9
0.40 224 1774 1343 1567 1562 Fl1
0.45 133 208 1215 1348 1537 F2
0.41 178 1448 1055 1233 1222 F3
2 0.6 0.30 155 98 856 1011 1021 F4 6
0.91 223 344 756 979 909 F5
0.91 343 448 631 974 779 F6
1.02 105 139.2 531 636 562 F7
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Category Hi Hmean_Hmin Hmax_Hmin Hmean Hmin Hmax Basin
2 0/497 978/3 1966 42954/88 41976/96 43942/72 1
2 0/499 1054 2111 43373/25 42319 44430 2
2 0/496 1305/037 2630 51142 49837 52467 3
2 0/488 1300/44 2662 50737/4 49437 52099 4
2 0/495 1228/17 2479 48277/2 47049 49528 5
2 0/498 1223/03 2452 48557 47334 49786 6
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Category Bs Bw(m) | Bl(m) [Basin
3 2/288 19/849 | 45/423 1
2 3/87 11/588 44/85 2
2 3/643 11/555 42/101 3
2 3/308 12/709 | 42/042 4
3 2/612 8/991 23/491 5
3 2/826 7/639 21/591 6
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Category | Af At Ar Basin
(Km2) [(Km2)
3 26/55 567/3 150/63 1
2 53/07 335/11 177/86 2
1 59/94 | 337/47 | 202/31 3
1 59/93 278/2 166/74 4
3 39/01 118/32 | 46/159 5
3 42/76 72/971 31/206 6
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Category | Average S C(m) | V(m) | Basin

2 1/26 1/21 | 19/54 | 16/125 1
1727 | 19/54 | 15/301
1/3 19/54 | 14/994

2 1/33 1/26 | 18/61 14/71 2
1/38 | 18/61 13/46
1/36 | 18/61 13/65

2 1/34 1/34 | 18/19 | 13/54 3
1/39 | 18/19 | 13/02
1/3 18/19 | 13/92

2 1/25 1/34 17 12/66 4
1/26 17 13/41
1/15 17 14/69

2 1/21 1719 | 9/17 7/66 5
124 | 917 7/34
1/22 | 917 7/51

2 1/4 1/31 8/12 6/17 6
1/37 | 8/12 5/91
1/54 | 8/12 5/24
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Category T (Km?) (Km?) Basin
2 0.4 9.517 3911 1
2 0.3 5.8 2.11 2
2 0.3 5.259 1.958 3
2 0.5 2.973 1.5 4
2 0.4 838.91 359.79 5
3 0.2 1.771 398 6
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versus climate influence on landscape evolution: A
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ya, Geomorphology 145-146.
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