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The study area, Bonggil-ri, Gyeongju, SE Korea, is composed of Cretaceous sedimentary rocks, and Tertiary
igneous rocks and dykes. A research on fracture developing history and density distribution was carried out on well
exposed Tertiary granites. The fractures developed in this area have the following sequence; NW-SE trending duc-
tile shear bands (set @), NNW-SSE trending extensional fractures (set d), WNW-ESE trending extensional or nor-
mal fractures (set b), NE-SW trending right-lateral fractures (set c), WNW-ESE trending reverse fault reactivated
from normal faults (set ) and NW-SE trending left-lateral faults reactivated from shear bands (set a) under brittle
condition. According to the result of fracture density analysis, the fracture density in this area depends on rock
property rather than rock age, and also higher fracture density is observed around fault damage zones. However,
this high fracture density may also be related to the cooling process associated with dyke intrusion as well as rock
types and fauli movement. Regardless of the reason of the high fracture density, high fracture density itself con-
tributes to fluid flow and migration of chemical elements.
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Fig. 1. (A) Locality map of the study area, (B) Regional geological map and major faults around the study area (modified
from Lee, 2000), (C) Geological map and cross-sections of the study area (modified from Kim & Park, 2006).
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Fig. 2. Detailed grid map on the almost horizontal plane of the section 1. (A) Photo mosaic and locations of sense indicators
of the fractures; (B) Sketch map of the structural elements of the section 1.

Fig. 3. Slip sense indicators on the almost horizontal plane of the section . (a) A left-lateral strike-slip fault shows horsetail
structure indicating slip sense. (b) & (c) Right-lateral strike-slip faults show secondary fractures and displacements of pre-
existing structures.
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Fig. 4. Detailed grid map on the almost horizontal plane of the section 2. (A) Photo mosaic and locations of slip sense
indicators of the section 2; (B) Sketch map of the structural elements of the section 2.
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Fig. 5. Slip sense indicators on the almost vertical plane of the section 2. (a) Reverse fault showing extensional fractures in
the overstep zone. (b) & (¢} Low angle normal faults cross-cutting pre-existing fractures.
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Fig. 6. Detailed grid map on the almost horizontal plane of the section 3. (A) Photo mosaic and locations of slip sense
indicators of the section 3; (B) Sketch map of the structural elements of the section 3.

Fig. 7. Slip sense indicators on the almost horizontal plane of the section 3. (a) & (b) Right-lateral strike-slip faults cross-

cutting pre-existing structures.
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Fig. 8. Equal-area stereographic projections show fracture sets in each section.
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Fig. 9. Fracture density analysis on the almost vertical plane of the section 4. (A) Photo mosaic of the section 4, (B) Sketch
map of the structural elements of the section 4, (C) 5 cm x 5 cm grids and weighted fracture densities, (D) Fracture density
graph for cach rock type. The shaded gray area indicates calibrated area developed by irregular surface.
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Fig. 10. Contact relationship among three rock types around the section 4 and microscopic photographs of each rock type.
(a) Photograph of contact relationship among three rock types, (b) Microscopic photograph of the basic dyke, (c)
Microscopic photograph of the granodiorite which shows highly fractured texture, (d) Microscopic photograph of the

biotite granite.
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