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Sehyeon Gwon and Young-Seog Kim, 2017, Paleostress reconstruction using fault-slip data from drill core:
Application to the interpretation of the Quaternary faulting events in SE Korea. Journal of the Geological

Society of Korea. v. 53, no. 1, p. 193-206

ABSTRACT: Paleostress reconstruction for striated faults was conducted to infer stress field evolution in a borehole
of JG-4 within the Janggi basin, SE Korea. The fault-slip data from the un-oriented cores were collected with an
assumption on the bedding in borehole imagery, which can be used as a reference fabric to reorient the faults into
their original positions. The oriented fault data from the core were processed based on multiple inversion method,
where two stress states were identified: N-S compression and NW-SE compression. The geometric and kinematic
analysis of deformation bands, fault drags from the cores, and the misfit angles on the striated faults suggest that
NW-SE compression is younger than N-S compression. Although the inferred stress states are slightly different
from the known Quaternary compressive stress direction, they may indicate other faulting events during the
Quaternary in SE Korea, based on the age of the recorded rocks and previous studies. This work could help for
the establishment of neotectonic framework and the leakage characteristics of CO; storage in this area.
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(Sehyeon Gwon and Young-Seog Kim, Major of Earth & Environmental Sciences, Division of Earth Environmental
System Science, Pukyong National University, Busan 48513, Republic of Korea)
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6. Oeosa site(760+50 ka)
7.Wangsan site(44.610+1.140yr B.P.)
8. Madong 1 site(320£30 ka)
9. Madong 2 site
10. Shingye site(1600£230 ka)
11. Gamsansa site(240£20 ka)
12. Jangjang site(85.7%2.2 ka)
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32. Hwajeong 2 site(>3000 ka)

33. Seosaeng 1site
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Fig. 1. Geological map and location map of Quaternary faults in SE Korea. (a, b) Location and regional geological
map of the Gyeongsang basin (modified form Lee, 2000). (c) Distribution of Quaternary fault sites and the measured
last fault movement age in the southeastern part of the Korean peninsula (modified from Yang, 2006).
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Fig. 2. The geological map of study area with the location of boreholes (modified from Kim et al., 2015).
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Fig. 3. Drill core angle conventions. Alpha represents the acute angle between the core axis and the dip direction
line on the planar structure (0-90°). Beta is the angle between the down-dip direction of the planar structure and
a reference line along the core, measured in a clockwise sense (0-360°). Gamma represents slip direction of the
hanging-wall fault block on a striated fault and defines an angle between slip direction and strike of the plane
(right-hand rule), measured in an anti-clockwise sense (0-360°). In this case, a carrot-shaped groove on the striated
fault indicates reverse movement of the hanging-wall fault block. The slip direction is denoted by gamma angle 90°.
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Fig. 4. (a) An example of the comparison of (left) BHTV and (middle) the corresponding core interval of JG-4 at
depth of 602-603.5m. Then, the beddings (green) and fractures (black) on the image plotted on (right) tadpole log.
The heads of tadpole symbol represent measured depths and dip angles (0-90°) while the tails indicate azimuths
(0-360°). Solid and open circles indicate clear and uncertain discontinuities detected on the image, respectively;
dip direction (white arrow) of the sinusoid, peak-to-peak amplitude /of sinusoid, diameter d of borehole, dip angle
= arctan(h/d). (b) The equal-area lower hemisphere projection of poles to the beddings and fractures. the average
orientation of poles to beddings calculated by fisher mean vector (square) with 5% significant level (small circle)

in same manner below.
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Fig. 5. Equal-area lower-hemisphere projections of ori-
ented fault-slip data obtained: 4 from the BHTV and 34
from the drill core samples in JG-4 borehole. Arrows
indicate the relative slip direction of the hanging-wall
fault block.

Fig. 6. Paired equal-area Lower-hemisphere projections showing the result of MIM using oriented fault-slip data from
the investigated drill core in this study. The left and right stereograms indicate the orientations o0; and 03 axis on the
stereograms, respectively. The differential stress ratio, R, is represented by the color of the tadpole. The inversion method
used the fault-combination number k= 4 and the enhanced factor e =7; See Yamaji (2011) for details of these parameter.
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part of the image. (d) Photomicrograph (%X20) of slab section taken from core samples shows dragged-beddings
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represents relative motion of foot-wall, indicating a reverse dextral fault.
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Fig. 8. Equal-area lower-hemisphere projections of poles to all oriented beddings from investigated core sample
(a) and oriented deformation bands in the unrolled 3D scanning image (b) in borehole JG-4. Data was contour mapped
above the 2% density, using a 1% area contour interval. black squares are the m-axis (trend/plunge) to the best fit
great circles of poles to all beddings (290°/02°) and deformation bands (294°/05°), respectively.
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Table 1. Misfit angles on oriented striated faults under assumed stress states.

Data No. Stress A Stress B Stress C
1 4.1 13.7

0.4

10.3
7.4 11.4

11.3 0.9
13.6 7.5
28.2 7.4
11.7
8.2

O 0 3 &N L A W N

W W W W LW W NN NN NN NN NN = o e = e e e e e e
N A WD = O O 03 LN b W = O Vo &N L A WD~ O

1.1

[SSINN]
~N

38 47.6

Misfit angles greater than 30° are shaded; Stress A of (354.9/02.3) and (263.0/41.4) with stress ratio of 0.2, Stress
B of (024.1/10.1) and (206.1/79.8) with stress ratio of 0.3 and Stress C of (124.6/05.9) and (227.3/64.6) with
stress ratio of 0.5.
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Fig. 9. Cenozoic tectonic sequence in the SE Korea (Modified from Choi et al., 2002, 2007).
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