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1- Introduction

Interpreting and modeling geophysical data means determining the source of an area's anomalies and their
characteristics based on changes in the data (Sharma, 1998). Satellite images are obtained from different
wavelengths of the electromagnetic spectrum, so they are the best tools for detecting and separating linear
satellites and provide more information than aerial photographs (Rahnama and Gloaguen, 2014). The Discovery
of satellites from the perspective of image processing is the detection of direct lines in satellite images, which are,
in fact, the same geological lines (Karimpouli, 2016). The semi-automatic and automatic detect linearity
(Rahnama and Gloaguen, 2014; Karimpouli, 2016). The ophthalmic method is the most common method of
diagnosing calligraphy (Karimpouli, 2016). In this method, by examining aerial photographs and satellite images
by an experienced geologist, as well as field tracking and geological survey of the area, a complete picture of the
satellites is drawn on the map (Rahnama and Gloaguen, 2014) in Semi-automatic methods use filters such as
Start, Subel, Kenny, morphological filters, and the Edison algorithm, but this method, like the eye method,
requires user experience and expertise (Gustafsson, 1994; Rahnama and Gloaguen, 2014). In automatic methods,
the rulers are determined entirely automatically. This method uses linear complication algorithms, such as hoof
and radon conversion. The success of automatic line mining depends on the reliability and accuracy of the edge
detection mechanism (Wladis, 1999; Karantzalos and Argialas, 2006). The use of automatic methods is more
appropriate than the other two methods due to the improvement of the process of extracting the ruler and saving
time. Instead of directly extracting edge meters, the automatic method of extracting ridges highlights the pixels of
the edge in the image (Masoud and Koike, 2011; Rahnama and Gloaguen, 2014). In the automatic method,
eyeliners that are not visible to the naked eye can be identified (Sarp, 2005).

2- Materials and methods

One of the advantages of aeromagnetic studies in geological studies is the comprehensive coverage of the study
area, which provides beneficial information about structural patterns. Faults and fractures are structures that are
well identified on satellite imagery. On the other hand, the processing of magnetic air data provides valuable
information for the analysis of subsurface effects. In order to study the area, all the documents, including aerial
photographs, satellite images, maps and available reports, including topographic maps and geological maps, were
studied to determine the main structures. The location of the previously identified faults has been revised. The
area's structural lineages have been extracted by eye and Geosoft software using aerial geophysical maps. Then,
using the intersection of structural ridges, the tectonic nodes were determined, and the stress range was
determined. The raw aeromagnetic data was processed using Oasis montaj (4.1) software, and then the magnetic
lines were prepared by applying filters to the poles and the first vertical derivative on the total intensity of the
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magnetic field. Then, the position of the magnetic lines and hidden faults are plotted using their comparison with
the location of the recorded seismic earthquakes and the interpretation of the Landsat ETM™ satellite imagery.

3-Results and discussion

In this study, the magnetic lineaments of the study area were visually removed from the aerial geophysical map,
and by combining them with polar return filters and high-pass filters, magnetic stress nodes were drawn. Since
these nodes often occur in the direction of subsurface fractures, their connection can be identified and plotted
according to the geomorphological position of each direction and extension of the buried magnetic lineaments.
The nodes' junction shows the lines' extension or the desired structure. The more accurately the ridges are
harvested, the more the nodes will be aligned with the position of the ridges. In the study area, six faults were
identified, of which one fault was identified as a seismic fault, and five other faults were identified as a latent
faults. The general direction of the identified faults is as follows in Tablel. Finally, the adaptation of hidden
faults identified by river morphotectonics, anticlines, studs and earthquakes recorded in the study area is
shown in Figure 1.

Table 1. Information about hidden faults identified.

Fault name | Along (Bering) | Length (Km) | Fault type
L1 E50N 7 Hidden
L2 N45E 8 Hidden
L3 N85E 23 Hidden
L4 N84W 14 Hidden
L5 N37E 9 Hidden
L6 N33wW 7 Seismic
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Fig. 1. Adaptation of hidden faults identified by river morphotectonics, anticlines, studs and earthquakes recorded

in the study area.
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4- Conclusions

The following results were obtained from the present research:

1. Airborne geophysical data and the magnitude of the total magnetic field and the region's faults led to the
identification of hidden faults that overlap well with the location of pre-identified surface faults.

2. No hidden fault has been reported before this research for the study area; the number of hidden faults identified
in this study is 6; According to the drawn nodes, the stress concentration in the study area corresponds to the
identified hidden faults.

3. The recent study has shown that field studies and geological maps prepared for seismic hazard analysis are
insufficient and that geophysical data must be used to complete the fault position of each region.

4. To have higher accuracy and better identification of faults and fault lineaments, it is recommended to use more
accurate methods such as magnetometry and expensive measurement methods.
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Fig. 6. Nodes obtained from the intersection of magnetic rulers with a scale of 1: 250,000.
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Fig. 8. Earthquakes recorded in the region with a scale of 1: 250,000.
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Fig. 9. Faults identified on the aerial geophysical map of the region with a scale of 1: 250,000.
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Fig. 10. Adaptation of isolated faults using aerial magnetic data and obvious faults in the scale 1: 20000.
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Fig. 11. The main hidden faults identified on a scale of 1: 250,000.
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Table 1. Information about hidden faults identified.

Fault name | Along (Bering) | Length (KM) | Fault type
L1 ESON 7 Hidden
L2 E45N 8 Hidden
L3 E85N 12 Hidden
L4 WE84N 14 Hidden
L5 E37N 9 Hidden
L6 W33N 7 Seismic
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Fig. 12. Adaptation of hidden faults identified by river morphotectonics, anticlines, studs and earthquakes recorded

in the study area.
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