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= Lacoustrine and alluvium

o = Bkhtyari Formation
=== Lahbari Formation
- Agha Jari Formation

- Mishan Formation
= Gachsaran Formation
= Asmari Foramtion
] Jahrom Formation
- Pabdeh Foramtion

- w1 Gurpi Formation

s [l Sarvak Formation
. - Kazhdomi Formation
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Sounding 8806101

.

X

&

&

X

f=E-.I:II]::IT" Hz f=E-.I:II].1E- Hz f=I:I.!]Li'EEI Hz f=-:l.|]l.:IE*E| Hz f=-:l.I].1 17 Hz
2R &8 &
f=[!-.|:l.234 Hz f=E-.I:I-.4ITE- Hz f=I:I.!]E.'4EI Hz f=0. 18.?":! Hz f=-:l.3.7l.3*:l Hz
& 8|8 & &
f=0.7500 Hz f= 150H=z f= 2.00Hz f= 6.00H:z f= 10,00 H=z
f= 20.00 Hz f= 40.00 Hz f= BO.ODHz f=180.00 Hz f= 32000 Hz

= Zxy Impedance
= Zxx Impedance
= Impedance Strike
= Tipper Magnitude

Strike
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Sounding 8806113

R

&2

f=0.0007 Hz f=0.0015 Hz f=0.0020 Hz f=0.0088 Hz f=0.0117 Hz
f=0.0234 Hz f=0.0470 Hz f=0.0040 Hz f=0.1270 Hz f=0.3700 Hz
f=0.7500 Hz f= 1.50Hz f= 200Hz f= &.00Hz f= 10.00 Hz
f= 20.00 Hz f= 40.00 Hz f= B0.00 Hz f= 160.00 Hz = 220.00 Hz
= Zxy Impedance
= Zxx Impedance
= Impedance Sirike
= Tipper Magnitude
J IStrike
; 1 = Induction Arrow

(to conductor)
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Sounding 8806116

*

f=0.0007 Hz f=0.0015 Hz f=0.0028 Hz f=0.0088 Hz f=0.0117 Hz
f=0.0234 Hz f=0.0470 Hz f=0.0040 Hz f=0.1270 Hz f=0.2700 Hz
f=0.7500 Hz f= 150Hz f= 2.00Hz f= 6.00H=z f= 10.00 Hz
f= 20.00 Hz f= 40.00 Hz f= B0.00 Hz f= 160.00 Az = 220.00 Hz
= Zxy Impedance
= Zxx Impedance
= Impedance Strike
= Tipper Magnitude
d /Strike
; 1 = Induction Arrow
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Sounding 8806140

8 88| &
f=0.0007 Hz I"=[I-.I.:IEI 15 Hz f:IEI.:IE'EQ Hz f=0.0052 Hz f=0.0117 Hz

5118|188
f=0.0234 Hz I".=[I-.I:I£|TE- Hz f.=I:I.:IE'4EI Hz —.':I 1870 Hz —.':I 3700 Hz
F=0.7500 Hz |’=- 1.50Hz f= 2.00Hz .f= G.00Hz ?.'= 10.00 Hz

() &
f= 20.00 Hz f= 4000 Hz fitl.!]tl Hz f=180.00 Hz f=1320.00 Hz

slise slouilS ;8 50 AA+S Lbg s 51V
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= Zxy Impedance
= Zxx Impedance
= Impedance Strike
= Tipper Magnitude

15trike

= Induction Arrow
{to conductor)
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_ Dimensionality

Frequency range/Station number | Sjte101 | Sitel14 Sitel29 | Sitel33 | Site140 | Site149
120-320 Hz 3D 3D 3D 3D 1D 3D/2D

10-80 Hz 2D 3D 3D 1D 3D/2D 3D

1.1-7.5Hz 2D 3D 3D 3D/2D | 3D/2D 3D

0.14-0.75 Hz 3D 3D 3D/2D 3D/2D 3D 3D

0.01-0.09 Hz 3D 3D 3D 3D 3D 3D

0.001-0.008 Hz 3D 3D 3D 3D 3D 3D
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Dimensionality

Frequency range/Station number | Sjte101 | Site113 | Sitell6 | Sitel40 | Sitel47 | Sitel62
120-320 Hz 3D 3D 3D 3D 3D 3D
10-80 Hz 3D/2D 3D 3D 2D 3D 3D
1.1-75Hz 3D/2D - 3D/2D 3D/2D 3D 2D
0.14-0.75 Hz 3D 3D 3D - 3D 3D
0.01-0.09 Hz 3D 3D 3D/2D - 3D 3D
0.001-0.008 Hz 3D 3D/2D 3D/2D 3D/2D 3D 3D/1D2D
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Abstract:

Magnetotelluric method is a natural source electromagnetic method that being used in
exploration of deep subsurface structures such as hydrocarbon structutres. The main
objective of this investigation is two-dimensional modeling of Gachsaran MT data us-
ing non linear conjugate gradient and smoothness-constrained least squares methods.
These methods of inversion is implemented to identify the subsurface structures of this
region including Sarab and Jafarabad anticlines, to delinate the upper boundary of As-
mari Formation, to compare the results of these different inversion methods with to-
gether and finally the obtained results will be checked by geological information. To
achieve the goal, the dimensionality analysis of subsurface structures was performed at
the first step and the effects of local heterogeneities on the MT data were identified,
which were corrected using TEM sounding data, then the corrected MT data were in-
verted for exploration of subsurface targets. The results of this study indicate that the
subsurface structures are generally 2D and 3D and it has been found taht the modeling
of MT data for TM+TE mode has a better application in comparison with other modes.
Moreover the results indicate that between non linear conjugate gradient and smooth-
ness-constrained least squares modeling methods, nonlinear conjugate gradient inver-
sion method provides better results which are in good agreement with geological infor-
mation.obtained results of inversion has identidfied surface structures of the region and
upper boundary of Asmari Formation precisely. Moreover Mountain Front Fault was
detected in this study. Approximation location of the Sarab anticline was obtained at a
depth of 1500 meters below sea level.

Key words: magnetotelluric, inversion, smoothness-constrained least squares, nonlin-

ear conjugate gradient, Gachsaran
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