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Abstract

Introduction: In this research, magnetic and electromagnetic methods were used to study
the fractured structures. Our study was done on the hidden part of the Sahneh fault near
Kargasar village in Kermanshah province near the city of Sahneh. The kargasar region is
situated at the north of the Zagros orogenic belt and in the Sanandaj-Sirjan zone. A
geological map of the region and the site of investigation are shown in figure 1. A study
of faults with magnetic and electromagnetic methods depends on magnetic susceptibility
and electrical conductivity respectively of their foot wall and hanging wall. The
electromagnetic method used in this study is the VLF electromagnetic method.

Sahneh fault characteristics and its seismicity: The convergence of two continents can
be accommodated by crustal thickening and by lateral transport of the crust out of the
path of the converging continents. Reversed and strike slip faults are the results of the
above converging process. Two major faults make the boundary of the north east Zagros
which are the main reverse Zagros faults and the main recent Zagros fault (Mirzaei and
Gheitanchi, 2002). The Sahneh fault is the middle part of the present main recent fault
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(figure 2). Investigations have not shown any direct relation between seismicity of the
Sahneh region and the known faults in the region. However, many powerful earthquakes
have occurred with a magnitude of 5 to 6.5 on the Richter scale in the Sahneh region
which indicates high seismic activity in this region.

Magnetic method in determination of fault parameters, Midpoint method: This method
was first introduced by Murthy (Murthy, 1985) which uses total magnetic field and its
upward continuation. In total magnetic field and its upward continuation, maximum and
minimum points as well as their midpoints are determined. The midpoints are determined
as:

Xmax + Xmin _ Xmax + Xmin (1)

o= T

Distance between maximum and minimum is:

and X, =X, —X. 2)

min

Xh = Xmax —-X

min

Magnetic anomaly of a fault (Figure 3) is given by:

F(x) = 27,Sin6| CosQ, (0, — 0, )+ SianLan}

Ty

where 1, , 15 , 04 and Op are shown in figure 3.
If ¢, 1 and a are angles of magnetization, inclination and layer strike
respectively, then we have:

Q; :I+(p—(g—9):(p+9—Tan_1(Sin0LCoti):6+(pf
¢, = ¢ —Tan'(SinaCotgi)

By differentiating  between the total magnetic field and considering
a =T?(Cotg’0+2CotgdCotp, —1), we find Z, 6 and T as depth , dip and thickness of the

fault respectively.
Electromagnetic method: Skin depth of an electromagnetic wave in the ground depends
on ground conductivity and frequency of applied wave which is given by (Nabighian,
1988):

1
g = 500(%1) 2
in which p; and f are specific resistivity and frequency respectively.

Data acquisition: Magnetic and VLF data were acquired by Overhauser GSM-19
magnetometer which measures total magnetic field , its vertical gradient of a point as well
as real and imaginary components of the VLF field. GPS of the system gives the points
geographical coordinates. There are 45 reading points on four profiles with 200m distance
interval and 1.5 km length (N-S direction). The selected VLF frequency is 18.6 KHZ.

Data interpretation, Magnetic: Figure 4 is an image map of the total magnetic field of
the study area. The dashed line shows the fault line detected by the magnetic method. The
vertical gradient of the total magnetic field also shows the location of the fault line (figure
5).

Midpoint method: We consider the profile 4 of the magnetic data (figure 6). For this
profile , 50m upward continuation is proper. Using the midpoint method (relations 1 and
2) the fault parameters are:

Z=112m, T=74m and 6=74.71"
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VLF method: The profile 1 VLF imaginary component is given in figure 7. In this
figure at 600m, a breakage is recognized which is a trace of the proposed fault. A map
view of VLF data of all profiles indicates the location of the fault which is in accordance

with magnetic data (figure 8).

Key words: Sahneh fault, Magnetic method, VLF method
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