
����

"���#���������%��
��
��
���������
�,��
����������
��


��
������
����
�������
����
���#���������
�������"����
��
4


���������	�	����


��������
������
����
�
�����
�������

����� 
����

��
�	� ��� ����� ��
��

�
�� A,����2� &'*+G�

,����2�&'11G�,��
2�&'1+B��0����
��
���
�	
��2�

�
�����4

�����������	�	�
��
�
������
������	����

�	���	���
������4

�
�4�����
�
������	


���
��������
�
������
���
�
������	�


�������
	����2���	
���
�

��2��������������
���	�
���4

������

�

��
�

��
��������
�	���
�����������		


��2������


������

��� ����
� 
��� ���
�� �
���
���� ����� ����� ��4

�
�
�

��������
���	����
�������

�2������

����	���
��
��

�
�	
���A#
����	
�2�3!!!G�#
����	
�2�3!!+B��$������2�
���

������

�������������
���������������	��
�	�����
������
��


����
��������
���������
���	�����
���
����������
����������

"�����
������������������������
��
���
�������
�
���	����

�

�������
���
���
�������
���#���������
����������	����
���

�������
�
����������

���
����

��
�	������
���������
�4


�����
��A="B���
��	���;�������
����
������
�������������2�

�������
�	���
�
���
��4	
����
���������
������������������


���#���������%��
����	���
���
���	���������
�������	���

������
���
���
����

"����
��

�����
����5���������
���#���������%��
��

����
�
�����
�������8����

���
��

�����
��������F�
���������

�
�	����.���������
��	�
��
������
�������
����
������
�2�


����
		���$������.����� ������
��
6�	� ��� 
��� 
�
��4

����

���������
����	�
�
����	
�
��������
��������2���	�
���

������������
��S������.�����A0
���&B���
�
�����
���	�
��
�


�����	
���
�����������������������������	�
������
�4��4

���
�
������
������
�����
�����������
�������
���

��
�����
���� ��	� ��	
���
����
���� �
�	
��� ��� 
���

#���������%��
��������
�
��
�
����
��

�����
����5�������

������ �� �� �� � � ������� �� �� �

��������
����� ��
����
�� ��� �
�� ���	���	�� +���	� �
���

&��	��������
��� ���	��	��

#
�����	���	��+���	�����
�������
��
���	��������
���������$���	� �	��
����
��	���	�	�����"
�
���,2

��	������
����������
�����	��	��	�	2��
�	��������	�����	����'��������	��
����
����
�����������
��� 

#
�� ���
������ ��� �
�� $�����	�� ��� �
�� $���	� �	�� ��A���	�� �
���� ��� ����
����� ������	��� �
����$
��	�

�	����� ������,� �	�� &���8���� �
�	���� �	�
����	� � %�� 
���� ��

���� ���� ���	��������
��� .&#0� ��
�����

����	�����������
���������������
�����
����
���
��	���
�����	���	��+���	 �#
��&#������"�
�����������

�	� �
�� �
����	��� 
�	��� �
���4 444>3� ���534��8����3>����������	�����
��������
���� �
��	�
�
�
	���
�

������	���	�� +���	 � #
�� 
������� ���&#� �	��
���	� �
�"� �
��� �
�� �
��'	���� ��� ������	��� �������������

�$����5�'�����:�'���	���
������
����$��������
�	���� �	�
����	� ����$����34�'� ���
���
'�$����������
�

�	� �
��� ������ ��� �
�� 
��
��� ��	�������� ����
� $�	���
� �
�� $���	(� 
���	�� �
�� 
����������� ��� 9� �
�2�� ��

54� �
�2�� �	�� �
�� �
��'	���� ��� �$���� 5� '�� ��� >� '�� �
���
� � ���
���
� "�� �
�� 	��� �$��� ��� 
������

�
�� �	���
����� �
��� ����
(� �
�� 
��������� �
��� ������ �������
������ �����$����� �	��
�����	�"��
� 
�������

��� �
�� ��
�����	� �
������ �	�� �������� �	��
�	��	�� ��� �
�� �
���2���	���	�� +���	 

���	���	�� +���	(� ���	�������
���(� ��������
����� ��
����
�(� &#� �	��
���	



Choon-Ki Lee, Heuisoon Lee, Byung-Doo Kwon, In-Ky Cho, Seokhoon Oh, Yoonho Song and Tae-Jong Lee

274 지구물리

Fig. 1 Geologic map of the northern part of the Kyongsang Basin and location of the MT survey sites (filled square).

Fig. 2 Reconstruction of depositional framework. (A) at the 
end of the Sindong period. (B) at the end of the Hayang period
(after Choi, 1985).

can be grouped into three facies associations: alluvial fan, 
flood plain, and lacustrine environments, including vol-
canic terranes and granite intrusive group (Chang, 1975; 
Choi, 1985). The occurrences of various fossils indicate 
that the basin was in saline lake under evaporative semiarid 
to arid conditions (Woo et al., 1991; Paik and chun, 1993). 
Deposition of the alluvial fan systems was strongly con-
trolled by fault activity, while the distribution of the fluvial 
plain and lake systems was determined primarily by the 
change of precipitation and evaporation ratio (Choi, 
1985). 

During the Sindong period, extensional tectonism 
formed a north-northeastward plunging graben, which 
was bounded by the syndepositional Andong fault on the 
north margin. The alluvial fans were composed of numer-
ous small fans which were formed at the terminals of small 
valleys developed in the upthrown lip areas (Fig. 2).

The Sindong group is composed of sandstone, shale, 
conglomerate and marl. The group  is divided, primarily 
on the basis of variation in rock color, into the Nakdong 
(2,100-840 m thick), Hasandong (550-1,400 m thick) and 
Jinju (1,200-750 m thick) formation (Chang, 1988).

During the Hayang period, the basin expanded stepwise 
outside the proto-Kyongsang Basin by successive back 
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Geoelectrical Structure of the Kyongsang Basin from Magnetotelluric Sounding 
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Static correction techniques have been developed in 
two different approaches; the distortion-correction meth-
od and the hybrid method of MT and independent in-
ductive geophysical measurement. Jiracek (1990) sum-
marized the distortion-correction techniques: curve shift-
ing (Park, 1985; Berdichevsky et al., 1989), statistical or 
spatial averaging (Bostick, 1986; Beamish, 1990), and pa-
rameter constraints (Jones, 1988). Although, curve shift-
ing and spatial averaging are relatively simple and rapid, 
these methods could obviously lead to erroneous results 
if the layer thicknesses change radically or the resistivity 
of the surface layer changes along the profile. In case there 
exist a layer within the sedimentary or other layered se-
quence whose electrical resistivity varies laterally in a 
fashion that can be described adequately by a simple para-
metric model, the parametric method proposed by Jones 
(1988) is less restrictive than any of those given above. In 
this paper, we adopted the latter method because the thick-
ness of sedimentary layer varies from 3 km to 9 km and 
the granite intrusion makes not only the variation in layer 
thickness but also the lateral resistivity change in the layer 
in the study area.

From the field observations on the profile, we can derive 
a best-fitting 1-D model for each site and for both polar-
izations, i.e., both TE and TM mode. For the TE mode data, 
the model estimates of ith layer are

      

                     (1)

      

                      (2)

where    and    are the true resistivity and the true 
depth to base of ith layer, and     is the real static-shift 
factor for the TE electric field at the location  . 

In the correction procedure, There are two prior 
assumptions. One is that one of the layers in the sequence, 
the ith layer, can be represented in a parametric manner, 
and another is that the estimates of    vary in some stat-
istical manner around the true value. The layer to be para-
meterized for correction procedure can be selected on the 
basis of statistical aspect of data or structural information 
of target area. In the selected ith layer, various parametric 
descriptions of their behavior with lateral distance are de-
fined and then the static-shift factor, a constant offset, is 
derived from eq. (1) and (2). These factors are then em-

ployed to correct the depth of ith layer using

                              (3)

Similar relationships of the TM mode data provide 
   which is the static factor operating on the TM elec-
tric field.

After correcting the observed apparent resistivities us-
ing the derived static-shift factors, we can obtain the stat-
ic-corrected apparent resistivities

     
       (4)

and

     
       (5)

at each frequency  . 
The responses from all sites except for the three sites 

on the Pohang basin are shown in Fig. 8 where (a) is the 
E-polarization (TE) mode and (b) is the B-polarization 
(TM) mode data. Since there is a sharp contrast of re-
sistivity between the Tertiary sediment of the Pohang ba-
sin and the neighboring Yuchon group, the assumption of 
gradual variation of horizontal layer, which is necessary 
for this static correction scheme, is not satisfied. Moreover, 
since the static shift is rarely observed at the sites on the 
Pohang basin, these sites are excluded in the correction 
procedure. 

The apparent resistivity curves except for the sites on 
the Pohang basin are divided into two groups as mentioned 
previously. From not only the apparent curves but also the 
1-D earth models, severe static-shift effects of up to one 
decade are obvious in each group. The 1-D earth models 
are inverted using the Marqurt-Levenberg minimization 
method with the three layer initial model, that is composed 
of the first layer with the thickness of 1km and the re-
sistivity of 500 ohm-m, the second layer with 4 km and 
1000 ohm-m, and the basement layer of 10 ohm-m. As a 
result, the first layer cannot be parameterized by any sim-
ple functions with the lateral distance because the re-
sistivity and depth to the base of the first layer has nearly 
random variation. However, the resistivity and depth to 
base of second layer vary gradually and it seems to be able 
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