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Abstract: The main fault of Yangsan Fault Zone (YFZ) and Quaternary fault were found in a trench
section with NW-SE direction at an entrance of the Sinheung village in the northern Eonyang, Ulsan,
Korea. We interpreted the movement history of the southern part of the YFZ from the geometric and
kinematic characteristics of basement rock’s fault of the YFZ (Sinheung Fault) and Quaternary fault
(Quaternary Sinheung Fault) investigated at the trench section. The trench outcrop consists mainly of
Cretaceous sedimentary rocks of Hayang Group and volcanic rocks of Yucheon Group which lie in fault
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contact and Quaternary deposits which unconformably overlie these basement rocks. This study suggests
that the movement history of the southern part of the YFZ can be explained at least by two different
strike-slip movements, named as D1 and D2 events, and then two different dip-slip movements, named as
D3 and D4 events. (1) D1 event: a sinistral strike-slip movement which caused the bedding of sedimentary
rocks to be high-angled toward the main fault of the YFZ. (2) D2 event: a dextral strike-slip movement
slipped along the high-angled beddings as fault surfaces. The main characteristic structural elements are
predominant sub-horizontal slickenlines and sub-vertical fault foliations which show a NNE trend. The
event formed the main fault rocks of the YFZ. (3) D3 event: a conjugate reverse-slip movement slipped
along fault surfaces which trend (E)NE and moderately dip (S)SE or (N)NW. The slickenlines, which
plunge in the dip direction of fault surfaces, overprint the previous sub-horizontal slickenlines. The fault
is characterized by S-C fabrics superimposed on the D2 fault gouges, fault surfaces showing ramp and flat
geometry, asymmetric and drag folds and collapse structures accompanied with it. The event dispersed the
orientation of the main fault surface of the YFZ. (4) D4 event: a Quaternary reverse-slip movement
showing a displacement of several centimeters with S-C fabrics on the Quternary deposits. The D4 fault
surfaces are developed along the extensions of the D3 fault surfaces of basement rocks, like the other
Quaternary faults within the YFZ. This indicates that these faults were formed under the same compression
of (NJNW-(S)SE direction.
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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, UY: Eonyang,
J: Jinju, M: Milyang, Se: Seoul, U: Uiseong, US: Ulsan,
Y: Yeongyang, YS: Yangsan.

ach clEE F2 w3 i e.&m* REERE
A 34 AL el A AEel clge
Al Fele Qo AEoR 7
A}o}ﬂ% AT T AL ¥F, 0, 40

[s]
: I“Oﬂ/\%t F E’f? o] wlspAl 3}

P oqu o] 4w w50 ReHckFe
3). B SIARE BIESUY AR B

o YAl HEshz AY Sx sddst ¢

Vol 18, No. 1, 2009

B0Zm
A

a1 0ddm &
'3 R *x*‘

Fig. 2. Topographical map (1/50,000) showing the
localities of study fault and previous Quaternary faults
found in Eonyang-Tongdosa area, Yangsan Fault Zone.
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Fig. 3. Geological map of Eonyang-Tongdosa area, Yangsan Fault Zone[modified from Lee and Kang(1964) and Lee

and Lee (1972)).
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Fig. 4. Panoramic photographs and structural sketches of study outcrop which was trenched at an entrance of the
Sinheung village in the northern Eonyang, Ulsan. (a) Whole view. (b) Photograph of trench outcrop. Enlarged (c)

southeastern, (d) central, and (e) northwestern parts of the panoramic photograph. Locations of detailed studies are
indicated.
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Fig. 5. Outcrop photographs of D1 isoclinal fold exposed
in the southeastern part of trench outcrop (see Fig. 4). Its
axial plane (Fap) dips high angle and is paraliel to D1
and D2 fault surfaces.
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Fig. 6. (a-c) Outcrop photographs and sketches of D1, D2 and D3 structural elememts exposed in the central part of
trench outcrop (see Fig. 4), and (d) stereogram representing their orientation. (a, b) S-C fabrics of D3 phase
superimposed on fault rocks of D2 phase (Sp: S-plane, Cp: C-plane). It indicates a reverse-slip movement of D3 fault.
(c) Dip-direction slickenline (L3) of D3 phase which overprinted sub-horizontat slickenline (L1-2) of D1 and D2 phases.
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Fig. 7. Outcrop photographs and sketches of D3 collapse structure exposed in the central part of trench outcrop (see
Fig. 4). Orientations of L1-2 slickenline and S0-1-2 composite surface were partly changed by the D3 collapse structure.
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Fig. 8. (a, c) Stereograms (lower-hemisphere equal-area projection, p: pole) and (b} rose diagram showing the
orientations of major structural elements measured in the trench outcrop [(a, b) fault surfaces (S0-1-2) of strike-slip faults
of D1 and D2 phases and their slickenlines (L1-2) with predominant movement senses, and (c) fault surfaces (S3 and
S4) of dip-slip faults of D3 and D4 phases and their slickenlines (L3-4) with predominant movement senses].
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Fig. 9. Outcrop photographs and sketches of D3 normal drag fold exposed in the southeastern part of trench outcrop
(see Fig. 4). Movement sense of the D3 drag fold, which cut and dragged the S0-1-2 composite surfaces, indicates a

reverse-ship. S3: D3 fault surface.
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Fig. 10. Qutcrop photographs and sketches of (a, b, e, f) D3 conjugate reverse-slip fault exposed in the northwestern
part of trench outcrop (see Fig. 4) and (a-d) D3 asymmetric fold accompanied with it.
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Fig. 11. Outcrop photographs and sketches of D3 and D4 reverse-slip faults exposed in the southeastern part of trench
outcrop (see Fig. 4). D4 Quaternary fault shows a displacement of several centimeters and forms S-C fabrics on the
Quternary deposits which unconformably overlie the basement rocks, and its fault surface (S4) is developed on an

extension of the D3 basement rocks’ fault surface (S3).
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