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ABSTRACT: The alluvial fans that formed continuously at the bottom of the Yangsan fault valley have experienced
dissection over time, transforming into an alluvial fan terraces. By evaluating the formative age and displacement
of Quaternary alluvial topographic surfaces such as fan terraces, the cumulative slip rate of the land surface
influenced by fault movement after landform formation can be calculated. This study identified the geomorphological
processes of the fan terrace in the Eonyang area of Ulsan and calculated the displacement and cumulative slip rate
due to fault movement. Based on OSL age dating from sedimentary layers at four different fan terrace, it was
suggested that the thrid and fourth fan terrace surfaces correspond to approximately 115 ka and 155 ka, respectively.
This period is estimated to be highly related to the increased in the intensity of the East Asian summer monsoon.
At the three alluvial terraces outcrops intersected by the fault line, the observed displacements of the topographic
surfaces were consistently identified as characteristics of dextral strike-slip reverse faults. And after the formation
of the fan terraces, the averaged horizontal and vertical cumulative slip rate was 0.087 m/ka and 0.006 m/ka,
respectively.
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Fig. 1. Alluvial fans formed in dip-slip fault valley (mo-
difying Keller and Pinter (2002)).
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Fig. 2. Overview and geological setting in study area.
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Fig. 3. Distribution of fan terraces and OSL sampling points in the Eonyang area of Yangsan fault valley.
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Fig. 4. 3D map of fan terraces around Sancheon fan(Gyodong-ri~Banggi-ri) in the Eonyang area of Yangsan fault

valley.
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Fig. 5. Geomorphological maps and photograph of OSL sampling points in the Eonyang area of Yangsan fault valley.
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Table 1. Result for OSL age dating samples in the Eonyang area of Yangsan fault valley.

Sample Dose Rate Water content  Equivalent Dose  Aliquots used OSL age
(Gy/ka) (%) (Gy) (/N) (ka, 16SE)

us7 (312‘8‘ L 8:82) ég:g) 336:+20 12/12 &Z L g)
Usll é:%igﬁgg) é;:g) 260+ 25 12/16 (Hgi g)
Us12 (gﬁég L 8:82) (gi) 36125 16/16 (gg L g)
Usi3 é:(l)g L 8:82) (2223) 32717 10712 (%2? L g)

Numbers in parentheses are those calculated based on saturated water contents.

Table 2. Location and topographic characteristics for 4 outcrops in the study area.

Altitude above sea

Locati
. oeation Level o rexture of level (m)
Site — - - Valley type fan . . -
administrative latitude, terrace sampling point  sampling  terrace
district longitude point tread
Ulju Eonyang 35°36'01"N, gravelly sandy
US7 Bangok 129°08'51"E fault valley 3 mud 96.8 102.0
. 35°35'54"N, . gravelly muddy
US11  Ulju Sangbuk Geo 129°0404"E  TIver valley 3 sand 168.3 171.7
Ulju Samnam 35°32'22"N, gravelly sandy
US12 Sinhwa 129°06'46"E fault valley 3 mud 102.2 104.0
. . 35°30722"N, gravelly sandy
US13  Ulju Samdong Joil 129°05'59"E fault valley 4 mud 132.4 134.9
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Fig. 6. Formation ages of fan terrace 1~4 in the Eonyang area of Yangsan fault valley. Red line and blue line of
the graph below indicates 3D as a function of CO, from the Vostok (Siegenthaler et al., 2005) and relative sea level
change (Waelbroeck et al., 2002), respectively.
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Fig 7. Measurement lines and results of horizontal and vertical slip rates for fan terrace of outcrop US12 in the Eonyang
area of Yangsan fault valley.
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et al. (1998), Kyung et al. (1999a, 1999b), Cheon
et al. (2020)°]] &) T =59 EdX] ZAE &
3 2A4E 2 HYEL 0.015~0.04 m/ka?] HE
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2 AF A FA Al S4 o] o] Fof 474 A
3 US7, 12, 139 371 A2 P @552 A &
23t AAR] T2 A, o] A3 A7HJo et al., 1994;
Kyung et al., 1999a, 1999b; Chwae ef al., 2000; Kyung,
2003; Cheon et al., 2017)o|4] 1% A47] &3
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Table 3. Horizontal and vertical slip rates of Yangsan fault presented in previous studies.

Slip rate

Slip type Site (m/ka) Reference
Southern part of Yangsan fault zone 0.05~0.1 Okada et al. (1994)
Horizontal
Southern and central part of Yangsan 1.6<2 Kim and Seong (2021)
fault zone
Southern part of Yangsan fault zone 0.02~0.03 Okada et al. (1994)
Sangcheon 1 Fault 0.015~0.03 Chwae et al. (1998)
Vertical Sangcheon 2 Fault 0.02~0.04 Kyung et al. (1999a, 1999b)
Shinhwa Fault 0.02~0.04 Kyung et al. (1999a)
Inbo trench site 0.11 Cheon et al. (2020)

Table 4. Horizontal and vertical slip rates in the Eonyang area of Yangsan fault valley.

Site emee m Steore  GE S
strike slip rate
US7 (Pyeong-Bangok) 3 12.65 dextral 117 0.108
US12 (Gyo-Sinhwa) 3 8.32 dextral 114 0.073
US13 (Banggi-Joil) 4 12.47 dextral 155 0.080
average 0.087
dip slip rate

US7 (Pyeong-Bangok) 3 0.81 reverse 117 0.007
US12 (Gyo-Sinhwa) 3 0.18 reverse 114 0.002
US13 (Banggi-Joil) 4 1.41 reverse 155 0.009
average 0.006

2 W22 0.080 mkaZ AAFEQITE 28] T opak B AT Avke Mg A7Ec o 2 2z Blolg
G A% U VA A Y wAE Y ol s,
o BT 0087 mikaolch, ol G T W T R A7 Fbh A Aok ulmsha 5 W)

oA o]Foi7 A3 Aol Bl wf, Okada er al.  &o H]3] 7] ML ho| FA| AH&H olf=

(1994)0] AAT 47 W9IL 0.05-0.1 mkast & % =57} opd 54 (P NEWL PAfo
A&k AIfo|TH(E 4). AFS S8 o= HRlrh 34 A FHY

AT A 3 A AR S 2 H9le FAA HY, S AE =9 ke FH Y HIkE
HE i $5o= FRIHE UST A = &5k B2 #eol vls S 93t A% =
2 W9 081 mE, AFW F4 ol A Wele Qo) WAL, vk 57 H8o] WY o Wit v
£0.007 mka ARFEIACE USI2 QB 51 Wl 2hal, Ajzto] Aapakes 2| w0 dayah Al
A2F 0.18 m, 4 HEYLS 0.002 mkaz AALE ) HHmass movement) Z}-8-0]L} X FEF(overland flow)
OB, USI3 AL 42 M9l 141 m, 28 W9 o) 2hgo] ofa), B34 S A x| = Hol7h
& 0.009 mkaZ AU 223 370 2ol H I A 7]Eo] E*éﬂl’é 7]~‘=“°l A8 |
74 MEE 0.006 mkaolth. A EF EE L o] =R AT MRS 283 US139]
ool ol 2ol dl The) A1 AFolN S Wel  AEwe] WS A UST, 120] wla) o 2 gho.

22 0.015~0.04 m/ka®] HYZ AA L AT, 2 ZAHE AF Aol A= e 4= gt
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