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Abstract: The Gilan area in the central-northern part of Uiseong Block of Cretaceous Gyeongsang Basin
is composed of Precambrian metamorphic rocks, Triassic Cheongsong granite, Early Cretaceous Hayang
Group, and Late Cretaceous-Paleocene igneous rocks. In this area, the faults of various directions are
developed: Oksan fault of NS~-NNW trend, Gilan fault of NW trend, Hwanghaksan fault of WNW trend,
and Imbongsan fault of EW trend. Several fracture sets with various geometric indicators, which determine
their relative timing (sequence and coexistence relationships) and shear sense, are well observed in the
Cheongsong granite, the basement of Gyeongsang Basin. The aim of this study is to determine the
development sequence of extension fractures and the movement sense of shear fractures in the Gilan area
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on the basis of detailed analysis of their geometric indicators (connection, termination, intersection patterns,
and cross-cutting relations). This study suggests that the fracture system of the Gilan area was formed at
least through seven different fracturing events, named as Pre-Dn to Dn+ 35 phases. The orientations of
fracture sets show (W) NW, NNW, NNE, EW, NE in descending order of frequency. The orientation and
frequency patterns are concordant with those of faults around and in the Gilan area on a geological map
scale. The development sequence and movement sense of fracture sets are summarized as follows. (1) Pre-
Dn phase: extension fracturing event of NS~NNW and/or WNW~ENE trends. The joint sets of NS~NNW
trend and of WNW~ENE trend underwent the reactivation histories of sinistral — dextral — sinistral
shearing and of (dextral —) sinistral shearing with the change of stress field afterward, respectively. (2) Dn
phase: that of NW trend. The joint set experienced the reactivations of sinistral — dextral shearing. (3)
Dn+ 1 phase: that of NNE~NE trend. The joint set was reactivated as a sinistral shear fracture afterward.
(4) Dn+2 phase: that of ENE~EW trend. (5) Dn+ 3 phase: that of WNW~NW trend. (6) Dn+ 4 phase:
that of NNW trend. The joint set underwent a dextral shearing after this. (7) The last Dn+5 phase: that

of NNE trend.

Key words: Gyeongsang Basin, Gilan area, Cheongsong granite, development sequence of extension frac-

ture, movement sense of shear fracture
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Fig. 1. (a) Index map showing the tectonic locality of study area. (b) Tectonic map showing the subbasin divisions, the
distribution of fault systems, and the locality of study area in the Gyeongsang Basin [adapted from Choi ef al. (1995)].
NT: Nakdong Trough, MB: Milyang Block, UB: Uiseong Block, YB: Yeongyang Block, A: Andong, Bu: Busan, D:
Daegu, J: Jinju, M: Milyang, Se: Seoul, U: Uiseong, US: Ulsan, Y: Yeongyang, YS: Yangsan.
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Fig. 2. Geological map of Gilan-myeon area, Andong [modified from Chang et al. (1978), Hwang et al. (1996), Choi ez
al. (2002)]. Solid circles and pumbers: the studied outcrop locations and numbers. GAF: Gilan fault, HHSF: Hwang-

haksan fault, IBSF: Imbongsan fault, OSF: Oksan fault.
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Fig. 5. Outcrop sketches and photographs of No. 192 exposed in the SE part of Cheongsong granite, Gilan-myeon area.
Numbers and arrow marks in outcrop sketches represent the orientation (e.g. 62E) and the relative timing of joints (e.g.

I, II) and shear fractures (e.g. IV, V), and the sense’of shear fracturing determined from the geometries of fracture ter-
mination, intersection, and cutting-relationship.
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Fig. 6. Lower-hemisphere equal-area projections, the relative timing (I, I1,:-), the shear sense of fracture sets measured
in each outcrop of the SE part of Cheongsong granite, Gilan-myeon area.
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(Fig. 8).
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X)

Fig. 8. Outcrop sketches and photographs of No. 202 exposed in the NW part of Cheongsong granite, Gilan-myeon
area. Numbers and arrow marks in outcrop sketches refer to the orientation (e.g. 12W) and the relative timing of joints
(e.g. I, ID) and shear fractures (e.g. II, 111}, and the sense of shear fracturing.
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(Fig. 8d)ellM Aze] &t =] o) FaF ] Abad & Dn+4) dOTdE 7zt SFeien, 3 A
2R A2 oz, BHAM ] ddxe @ W] IgRE (Dny2 F5FDn +3) > FHDn+4)

Vol. 15, No. 4, 2006



190

as0

Gilan-myeon|

Andong-sil

Imbongsan

IBSF

Fig. 9. Lower-hemisphere equal-area projections, the relative timing (I, IL, ---), the shear sense of fracture sets measured
in each outcrop of the NW part of Cheongsong granite, Gilan-myeon area.
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Fig. 10. Plots of relative timing (a) and shear sense (b) versus orientations of all fracture sets studied in the NW part
of Cheongsong granite, Gilan-myeon area. Orientations of dotted arrows and circled numbers: movement sequence of
reactivated shear fracture sets.
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