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Geophysical Studies on Major Faults in the Gyeonggi Massif:
Gravity and Electrical Surveys in the Gongju Basin
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Abstract : The geologic structure of Gongju Basin, which is a Cretaceous sedimentary basin located on the boundary
of Gyeonggi Massif and Ogcheon Belt, is modeled by using gravity data and interpreted in relation with basin forming
tectonism. The electrical survey with dipole-dipole array was also conducted to uncover the development of fractures
in the two fault zones which form the boundaries of the basin. In the process of gravity data reduction, the terrain
correction was performed by using the conic prism model, which showed better results specially for topography having
a steep slope. The gravity model of the geologic structure of Gongju basin is obtained by forward modeling based
on the surface geology and density inversion. It reveals that the width of the basin at its central part is about 4 km
and about 2.5 km at the southern part. The depth of crystalline basement beneath sedimentary rocks of the basin
is about 700~400 m below the sea level and it is thinner in the center than in margin. The fault of the southeastern
boundary appears more clearly than that of the northwestern boundary, and its fracture zone may extended to the
depth of more than 1km. Therefore, it is thought that the tectonic movement along the fault in the southeastern
boundary was much stronger. These results coincide with the appearance of broad low resistivity anomaly at the
southeastern boundary of the basin in the resistivity section. The fracture zones having low density are also recognized
inside the basin from the gravity model. The swelling feature of basement and the fractures in sedimentary rocks
of the basin suggest that the compressional tectonic stress had also involved after the deposition of the Cretaceous
sediments,
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Fig. 1. Study area of Gongju basin and the tectonic provinces
in Korea (from Geology of Korea, 1987). 1: Gyeonggi
Massif; 1-1: Chungnam Depression Zone; 1-2: Gongju
Depression Zone; 2: Ogcheon Folded Beit; 2-1: Ogcheon
Neogeosynclinal Zone; 2-2: Ogcheon Paleogeosynclinal
Zone; 3: Ryongnam Massif; 3-1: Taebaeksan Zone; 3-2:
Chirisan Zone; 4: Gyeongsan Basin; 4-1: Yongdong-
Kwangju Depression Zone; 5: Yonil Basin.
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Pcbgn: Banded Gneiss -~ Pes: Mica Schist Pcfpgr: Foliated Porphyritic Granite

Ggn: Granite Gneiss Kan: Andesitic rock

Kss: Sandstone

Jgr: Granite
Ksha: Shale

Kcon: Conglomerate

Kqv: Quartz Vein Qa: Alluvium

Fig. 2. Geologic map of Gongju basin and vicinity. A-A’ and B-B’

are profiles selected for gravity survey and a-a’ and b-b’
are for resistivity survey.
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Table 1. Densities of rock samples in the survey area

Sample No. Density (2/cm®) Mean density (g/cm® Rock type

bl 2.56

b2 2.

b3 2 22 2.63 Banded gneiss

b4 2.69

cl 2.59

c2 2.64 2.61 Conglomerate

c3 2.60

sl 2.66 :

s2 2.67 2.68 Sandstone

s3 2.70

pl 277 277 Mica schist

gl 2.54 2.54 Granite

g2 2.65 Foliated por-
2.59 Y .

g3 2.52 phyritic granite

dl 2.79 o

2 290 2.85 Andesitic rock

qho] WRFER ohE 215 7= WS A A A%
sl o] 2 FYP AR FYo| S A A R
Zz22 GRS67 (Geodetic Reference System 1967)2] (1)2
e st ct. ’

8o =978.03185 (1+0.005278895 sin’y+0.000023463 sin® ) (1)
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3 Aol A5¥2EE 2 FH A AYS
3 Y2 Z 2y (Fig o2 2ANA 54 A3E A4
B v AxE JIfg 4 Ut} (Olivier and Simard,
1981; Barrows and Fett, 1991). ’
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Fig. 3. Topographic model with flat-topped and conic prisms
(from Olivier and Simard, 1981).
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Fig. 4. Heights and free-air anomalies of gravity stations on the
profile A-A’.
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Fig. 6. Comparison of Bouguer anomalies calculated by using
two different topographic correction schemes: solid lines
by the flat-topped model and dashed lines by the conic
prism model.
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AT7A Y] FANUL 3
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Fig. 9. Cross section through the two-dimensional forward gra-
vity model along the profile A-A’. Density contrast (Ap)
in g/em®. 1: Foliated Porphyritic Granite; 2: Banded
Gneiss; 3: Biotite Granite; 4: Banded Gneiss; 5: Banded
Gneiss; 6: Gneissose Granite; 7: Shale; 8: Sandstone; 9:

Conglomerate; 10: Banded Gneiss; 11: Granite Gne-

iss; 12: Banded Gneiss; 13: Mica Schist; 14: fracture
zone; 15: Unknown.
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Fig. 11. Apparent resistivity pseudosection (a) and model stru-
cture obtained by the resistivity inversion (b) along the
profile a-a’. Contour interval is 200 ohm-m.

A7 AR F o) st £x)2] TR fof £
23, FANFS) ko] wo] wAste] Txol) sz}
YA Aoz A 4 ek 53] EX9 FEAAE ol FE
Qxe) g7}t et AR Ao = YA BEs= A
22 ehy, BAE PAA 79 72 $F0] o] DL
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Fig. 12. Apparent resistivity pseudosection (a) and model stru-
cture obtained by the resistivity inversion (b) along the
profile b-b’. Contour interval is 200 ohm-m.
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