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ABSTRACT: On 12" September, 2016, the M;=5.8 Gyeongju Earthquake (KMA), the biggest instrumental
earthquake in South Korea, occurred in Naenam-myeon, Gyeongju, and about 600 aftershock events continued
for at least 6 months around the epicenter area. This event is enough for the publics to be afraid of earthquakes,
and furthermore to believe that the Korean Peninsula is tectonically unstable and destructive shocks may occur
in the future. Also a new social concern about earthquake mechanism and active fault is increased throughout the
country. In general, earthquake is a result of abrupt slip (or rupture) of pre-existing fault, and hence it is important
to interpret geometry, strike/dip, type, slip sense, and intersections between faults around the epicenter in order
to understand earthquake rupture mechanism. Here, we have investigated faults around the epicenter, where
aftershocks clustered, to infer the rupture mechanism of the 9.12 Gyeongju Earthquake. In particular, using airborne
LiDAR images, we have analyzed geomorphic features and lineaments to find potential active faults. As a result,
we infer that the 9.12 Gyeongju Earthquake occurred on a subsidiary fault in the western damage zone of the Yangsan
Fault and that this attributes to linking damage zones either at the linking zone between central and southern segments
of the Yangsan Fault, or between the Yangsan Fault and the newly named Deokcheon Fault (a subsidiary fault of
the Yangsan Fault).
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Fig. 1. Schematic representation of the down-dip rup-
ture width of full (a) and partial (b) rupture earthquakes
along a pre-existing fault in relation to the extent of seis-
mogenic depth (from Zielke et al., 2015).
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7518k B0 542 Foll tie #4241
7Fe&E 3 Qe K Kim, Y.H. et al., 2016, Kim, K.-H.
et al., 2016), AA7IA| &9 58+ 4o 712
3 2| 719] ¥WAg7]Ae] tisiA= g sHabE 1ol
ohFgt 7hs A o] A E S B PR E YHo] =&
=2 Bt glok o)A o¥ x| Xlo] 2312 #u}
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Fig. 2. Simplified geological and structural map of the
Gyeongsang Basin, SE Korea (modified from Chough
and Sohn, 2010; Son et al., 2013). Red dots indicate the
individual sites where Quaternary fault slip was reported.
Fault plane solution for the 9.12 Gyeongju Earthquake
(M =5.8) constrained by first-motion solution.
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LiDAR-derived DEM. Note that N-S or NNE-SSW trending major lineaments are well matched with two previously
reported major strike-slip faults.
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Fig. 4. Minor faults on a road-cut outcrop around the Hwagok reservoir. (a) An example of minor faults in granitic
rocks around the Deokcheon Fault. The fault gouge zones are sub-parallel to the Deokcheon Fault. (¢, d) An example
of minor faults in sedimentary rocks. This fault is inferred as a strike-slip fault due to its sub-vertical slip surface
and sub-horizontal striations. (¢) Rose diagram and stereographic projection of the minor faults.
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Fig. 5. An exposure of conjugate thrust faults on a road-cut outcrop around the Hwagok reservoir. Slip sense is identi-
fied based on drag folds along the fault and displacements of a set of intermediate dikes. Stress-field condition is
reconstructed as ENE-WSW trending maximum compression.
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Fig. 6. (a) Lineaments on a LIDAR image for the area where minor faults are exposed along and around the Deokcheon
Fault. (b) A fault (F1) contact between Cretaceous sedimentary rock and andesitic rock. (c) Blackish layers are dis-
placed by minor normal faults. (d-g) NE-SW trending faults (F2, F3) and their slickenlines. The stepping of the
F2 indicates sinistral movement, but slickenlines on the F3 and its secondary fractures represent dextral slip sense.
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Table 1. Seismic parameters of the 9.12 Gyeongju Earthquake.

KIGAM, KOREA (2016)

USGS, USA (2016) NIED, JAPAN (2016)

Moment Magnitude Mw 5.45

Mw 5.40 Mw 5.50

Depth (km) 13.0

13.5 8.0

Nodal Planes1

(Strike, Dip, Rake) 26°, 67°, 175

28°, 68°, 177° 31°,53°,-178°

Nodal Planes2

(Strike, Dip, Rake) 118°, 85°, 23

119°, 88°, 22° 300°, 89°, -37°

Epicenter 35.7570°N / 129.1848°E

35.7810°N / 129.2160°E  35.7982°N / 129.2717°E

3} S5} cH(Han et al., 2009, Synn et al., 2013).

0]:9];(]1]1/&]-—- EOH p_:].o]g oh:l t2Eso ’ﬁﬁ‘]
22 QA5 4% ARE et BREHIY 6)
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Hek5(F1)2 we) A129) Rt} 520 B Fgto]
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o] SRR I, g Welle o cm2
9|2 Holk AR WESo| dhgslh( 1Y 6o).
S B ) AS 1) chne] A1 O
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SEZ AGA 9ke] 3RS HeIth1d 6d-6g). €

H A3 FA-TF 544 AXSRHE 6d),
Y] A G o gEad W2l o
g o) AL F2 95 S5 UE SAIH A
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