Summer 2020, Vol 10 (2): 180-192 Adv. Appl. Geol. “\ r“

Shahid Chamran U

Morphotectonic analysis of Aghajari fault

Babak Samani®*, Abbas Charchit, Shima Nazemi?
1- Department of Geology, Faculty of Earth Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran

Keywords: Aghajari fault, Dezful Embayment, Neotectonic, Active tectonic, Morphtectonic index

1-Introduction

Aghajari Fault has been located in the Dezful embayment, and it is one of the critical faults in the Khuzestan
Province. Hence the study of geomorphic indices for determination of amounts of neo-tectonic activity is vital.
In this research, with the application of remote sensing and GIS methods, the geomorphic indices along the
Aghajari Fault have been studied. Morphotectonic is the study of geological features for determining the
amounts of tectonic activity in each area (Burbank and Anderson, 2012; Grohmann, 2004). Determination, the
amounts of geomorphic indices, can help to fast estimate from a different tectonic manner of faults in different
parts. Several geomorphic indices can help the geologist for determining the different tectonic activity or neo-
tectonic manner of faults. In this context, several geomorphic indices have been studied for the fault for the
determination of neo-tectonic behaviors of Aghajari fault.

2-Methodology

In this research with using digital elevation model, geological map and sub-basin map the geomorphic indices
along the Aghajari fault were calculated. This quantitative amounts show the relative active tectonic manner of
the Aghajari fault in the Khuzestan Province. Usually study of tectonic activity in the different geological
setting is so expensive and need to more time for researchers. So the study of geomorphic indices can used as a
faster and cheaper than other methods such as GPS, fault plane solution and borehole data. According to the
result of geomorphic indices it is possible to find the neo-tectonic and active tectonic manner of the different
geological settings. In this research four geomorphic indices mountain front sinuosity (smf), ratio of valley floor
width to valley high (Vf), drainage basin shape ratio (Bs) and stream length-gradient index (SL) have been
studied along the Aghajari Fault. Map changes of each geomorphic index along the Aghajari fault were
prepared. With application of classification of the amounts of geomorphic indices (EI Hamdouni et al., 2008)
the variation range of each index along the Aghajari Fault were determined. Finally, the active tectonic map
along the Aghajari Fault was prepared with application of overlying the results of all geomorphic indices.

3- Results and discussion

The Smf index can be defined as Smf = Lmf/Ls and has been used to evaluate the relative tectonic activity along
the mountain fronts (Giaconia, 2012). Where Lmf is the length of the mountain front along the hillside and Ls is
the length of a straight-line measured along the mountain front. The Smf index indicates equilibrium between
the tendency of erosional processes to produce a mountain front with irregular (sinuous) shape to produce a
relatively straight mountain front, coincident with an active range-bounding fault or fold (Bull and McFadden,
1977; Keller and Pinter, 1986; EI-Hamdouni et al., 2008). More active tectonics results show lower Smf values.
The amount of Mountain front sinuosity index results ranges between 1.007 - 1.58 inactive and inactive parts of
the Aghajari Fault, respectively.
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The VT index discriminates VV-shaped from U-shaped flat-floored valleys (Bull and McFadden, 1977). This ratio
is a measure of the width (Vfw) of the valley floor to the elevation divides at the right (Erd) and left sides (Eld)
of the valley at a set distance from the mountain front (Keller and Pinter, 2002) and can be calculated as: Vf =2
Viw / [(Eld - Esc) + (Erd -Esc)]. Where Vfw is the width of the valley floor, Eld and Erd are respective
elevations of the left and right valley divides (looking downstream), and Esc is the average elevation of the
valley floor. The value of this index is sensitive to tectonic uplift and indicates that the stream is actively
incising to the river flow in broad valley floors concerning the amount of tectonic activity. High Vf values
correspond to U-shaped valleys representing low tectonic activity in contrast to low Vf values for \/-shaped
valleys, which are characterized by rapidly uplifting ranges and higher valley incision. ISSN: 2717-0764
The amount of these parameters has been changed between 0.21 — 5.29 for the area with an active and inactive
tectonic manner. The drainage basin shape index quantifies the planimetric shape of a basin to the distance
between the two most distal points in the basin (Mahmood and Gloaguen, 2012) and can be expressed as
Bs=BI/Bw. Where Bl is the length of a basin measured from the highest point to the most distant drainage
divide, and Bw is the width of a basin measured at its widest point across the basin. Basins with more elongated
shape show tectonically active areas, and basins with more circular shape reveal the cessation of uplift (Bull and
McFadden, 1977). This geomorphic index shows the amounts of 1.18 to 7.83 in the inactive and very active
parts of the fault. The stream length—gradient index (SL) was to discuss influences of environmental variables
on longitudinal stream profiles and to evaluate whether rivers have reached equilibrium condition or not. The
SL reflects stream power or differential rock erodibility (Keller and Pinter, 2002) and can be calculated as: SL=
(AH/AL) L. Where AH/AL is the local channel gradient (slope) of the specific reach in which AH is the
elevation difference between the upper and the lower part of the reach, AL is the length of the reach and L is the
total river length from the river head to midpoint of the reach, where the index is calculated (Keller and Pinter,
2002). The amount of these parameters has been changed between 1414.58 — 385.14 for the area with an active
and inactive tectonic manner, respectively.

4-Conclusion

The tectonic activity map along the Aghajari fault was prepared, according to the geomorphic indices studies.
The different index shows different results of tectonic activity along the fault. According to the mountain front
sinuosity, central and northwestern parts show more tectonic activity respect to other parts of the Aghajari Fault.
The ratio of valley floor width to valley high index mainly shows the inactive manner of the Aghajari Fault.
According to the drainage basin shape index, the central and northwestern parts of Aghajari Fault show more
tectonic activity. The results of the Stream Length-gradient index reveal median to low tectonic activity in the
main parts of the Aghajari fault. Finally, the overlying map of the geomorphic indices shows the median
tectonic activity in the central and southeastern parts and low tectonic activity in the northwestern parts,
respectively.
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Fig. 1. Field picture of Aghajari Fault and the mountain-plain morphology in the southern limb of Aghajari anticline. 5km southwestern of

Omidiyeh city. View direction to SE.
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Table. 2. Active tectonic classification according to the Bs index (EI Hamdouni et al., 2008).
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Fig. 7. The chart of basin shape (Bs) index.
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Table 3. Active tectonic classification according to the Vf index (El Hamdouni et al., 2008).
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Fig. 10. The amounts of Vf index along the Aghajari Fault.
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Table 4. Active tectonic classification according to the SL index (Dehbozorgi et al., 2010).
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Fig. 13. Chart of Stream Length-gradient index.
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