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Deep Structure of Ulsan Fault by Electric and EM Surveys in Ipsil
“Area, South of Kyeongju

Howoong Shon*, Hyesu Yun** and JinYong Oh***

ABSTRACT : Electric and electromagnetic surveys were conducted to investigate the deep structure of the Ulsan fault
in Ipsil area, south of Kyeongju. On this study, especially high-frequency magnetotelluric (MT) method of elec-
tromagnetic survey in the frequency range of 10~100,000 Hz was mainly employed to study the deep subsurface con-
figuration. High-frequency MT survey was performed at 70 points of spacing 30~50 m, making 3.8 km survey line. As
a survey result, a 2-km-depth 2-D cross-section was achieved. It shows vertical and horizontal subsurface variations of
resistivity values. Near-surface layer having low resistivity value becomes thicker eastward up to 800 m. There is a
steep low resistivity zone in the west side of survey line, and there exists two low resistivity zones dipping west in the
east side of survey line (malbang-ri and ipsil-ri). Two low resistivity zones are interpreted to be related to major move-
ment pattern of the Ulsan fault. This suggests that major fault lines are developed on both peripheral sides of the broad

fault zone.
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Fig. 1. Geological map with geophysical survey lines of
high-frequency MT (closed circles) and dipole-dipole array
electric resistivity (bold lines; UL-1, UL-2).
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Fig. 2. Remote sensing image in study area.
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Fig. 3. Configuration of high-frequency MT field set-up.
AFE (analog front end) is for amplifying, filtering and A/D
converting. The electric fields are detected by measuring
the differential voltage between two electrodes; between
Exo and Ex1 for the x-direction electric field. The magnetic
fields are detected with two perpendicular magnetic sensors;
Hx is a magnetic sensor in the direction of x. PC is a note-
book personal computer for data acquisition and digital sig-
nal processing.
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Fig. 4. Results of high-frequency MT prospecting with dif-
ferent color scales of resistivity value (a) original color scale
between 100 and 10,000 Om, (b) color scale was adjusted
between 100 and 1,000 Qm which represents resistivity
values below 100 Qm are adjusted to 100 Qm and over 1,
000 Qm to 1,000 Qm; color scale is represented the resis-
tivity values between 100 and 1,000 Qm, (c)color scale was
adjusted between 1,000 and 3,000 Qm, (d)color scale was
adjusted between 3,000 and 5,000 Qm.
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Fig. 5. Results of electric resistivity prospecting. (a) UL-1
line, (b) UL-2 line.
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