@CrossMark
& click for updates
A Qs3] A] A 514 A| 5%, p. 471-485, (2015 10Y) ISSN 0435-4036 (Print)

J. Geol. Soc. Korea, v. 51, no. 5, p. 471-485, (October 2015) ISSN' 2288-7377 (Online)

DOI http://dx.doi.org/10.14770/jgsk.2015.51.5.471

78

3% 7%A S7el ddelAe] BN =4S 5

73
28 opeizol Al4y] BELE EARA

O|ZI&" - Sowreh Rezaei' - EOX|" - &[ZI&? - 2 HS® - HAsH - 0|2° - APA
=Pl k= mA =i Z i =i

FA7A] et A Batg Al47] GSAHE9] o2 e S 2|99 FiaS e EAdS

FHof EeT o] =Rl A5 BFA T dold g3t A gFo R dAE F
A T8 AlE 57 A A7) ©E52F 50N thel Harstaiat gkt EJIA] g
2 A 7Pk g3 g0 77 @S RAE Bols FYOITHS 2R Al47] HHSS ddsi, A
ol thE Al 29 DFHEE Ha Al M9 FF2FE AR EJIA] dHolA FEEE Al47) HEHS2
A9 271, 714, Ak, BEE, A 58 7122 EQRA L (THI EJIA2 (T2)9] H5DHENAE Unit A,
B,C, D, E, F, G, HE 23t tu]siiAlet, EQA|1S] gSdaolA= 1 A4S F431] o2 =

SRSk B39 A7) 2TA7IE FE] Al Gl Qs) Aot AT F2H 340 Unit Cof it
OSL % {Abdeta AtiSAE AASIHIL, o] SollA A E EAF7] shag o83t nushs A= 43}
%Atk 7 43}, OSL AUlE 7.5%0.3 ka, 7.4+0.4 ka, HAMI T AT 3990440 BP, vhago2 11&34 A
5782 2AAY F71(AD 1,550~ 1,700)% A2 ozt Aol Aikg BT =& st
o Bhebsh o whrekEo) npx]at %A] 71 Hdf 7.5+0.3 kao|v], =217] H & F3 Aol 2ATTHH
AN F7100 H57] dSETS WS 7R E ATk ol Al47] dSLE Ao o] SHrdE A
AT A & AR sk RS2 AR FHEA sl M= FAS B e 2SS wE &5 A2
7gol WAL 7Hs/dol 7P 2 A0 R BrhEr:

U

FRO: PSS, 7S, EAX, &52F A7

Jinhyun Lee, Sowreh Rezaei, Yeji Hong, Jin-Hyuck Choi, Jeong-Heon Choi, Weon-Hack Choi, Kun-Woo
Rhee and Young-Seog Kim, 2015, Quaternary fault analysis through a trench investigation on the north-
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ABSTRACT: Most Quaternary faults have been reported around the Yangsan and Ulsan Fault system in SE Korea.
Dangu Fault in Gyeongju-si, located in northen part of the Yansan Fault system, is a dextral reverse fault. For this
study, we excavated two trenches in Dangu-ri and the trench direction is perpendicular to the fault. The mean
orientation of the fault planes and slickenlines are N15°E/79°SE and 015°/15°, respectively. Three types of gouge
indicate at least three faulting events. Based on grain size, matrix composition, roundness, degree of sorting, and
color, we consistently classified Quaternary sediments in the trench1 and trench2 sections as Unit A, B, C, D, E,
F, G, H, although this classification scheme is not valid for the southern section of the trench1. To estimate the timing
of fault movement, we carried out the OSL and radiocarbon dating of sediments cut by the fault. Further, for age
estimation, we also used ancient porcelain fragments excavated from within the sediments relevant to fault activity.
‘We obtained the OSL and radiocarbon ages of about 7.5+0.3 ka and 3990+40 B.P., respectively. The archaeological
interpretation on the porcelain fragments seemed to indicate that the sediments from which the artifacts were
excavated are of the age of AD 1550 ~ 1700; this may suggest that the fault has stayed active until quite recently.
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If we trust archeological dating, the latest faulting age is AD1550 ~ 1700. A previous study on Column stress change
around this area is well consistent with the occurrence of Quaternary faults in and around the northern Yangsan Fault
and the eastern Ulsan Fault. Therefore, this result indicates the high possibility of reactivation along the northen

Yangsan Fault.

Key words: Yangsan Fault system, Dangu fault, trench, age of fault movement
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1. Jabuteo site

2. Depkgok site

3. Yugye site(1314yr BP)

4. Bangok site

5. Byeokgye site(75%3ka)

6. Oeosasite

7.Wangsan site(44.610+1.140yr BP)
8. Madong 1 site

9. Madong 2 site

10. Shingye site

11. Gamsansa site

12. Jangjang site(85.7+2.2ka)
13. Hwakseong site

14. Malbang site

> 15. Gaegok 1 site(7.5ka)

16. Ipsil site(52t4ka)

17. Wonwonsa site(33+2ka)
18. Ihwa site

19. Eupcheon site(67.7t5ka)
20. Schoolyard site

21. Farm site

22. Suryum site(2.6*2ka)
23. Sangcheon site

24. Gacheon 1 site

25. Gacheon 2 site

26. Joil site

27. Gyodong site

28. Kyodong site

= 29. Dabang site

: 30. Doya site

31. Hwajeong 1 site(14,270£90ka)
32. Hwajeong 2 site

33. Seosaeng 1 site

34. Seosaeng 2 site

35. Jwadong site

36. Jangan site

A. Milyang Fault
B. Moryang Fault
C.Yangsan Fault
D. Dongrae Fault
E. llgwang Fault
- F. Ulsan Fault

Fig. 1. (a, b) Regional geological map around the study area (modified from Lee, 2000) (c) Distribution of Quaternary
fault sites in the southeastern part of the Korean peninsula. The youngest OSL or C'* ages of the sediments displaced
by the faults at each site (marked with numbers within white boxes) are presented in black boxes. The Yugye and
Byeokgye sites, located near the studied site, are marked as the site of No. 3 and 5, respectively (modified, Yang, 2006).
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. Byeokgye site

Fig. 2. (a) Lineament distribution around the study site (marked in a black circle). Main trend of the lineament is
NS~NNE-S~SSW direction. (b) Setellite image of the study area, Byeokgye site and plane view of trenchs.
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Fig. 3. Outcrop photo and sketch of the fault at Byeokgye
site. This right-lateral fault is characterized by a fault
contact between Quaternary sediment and andesitic
bedrock. Red line : Fault, An : Andesite, Gou : Gouge,
Gr : Granite, Qa : Quaternary sediment.
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Fig. 4. Overviews of the trench site. (a) First trench , (b) Second trench.
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Fig. 5. Trench logs and dated stratigraphy of the trench 1. (a) View of the northen part of the first trench (T1-N),
(b) Sketch of the T1-N. Dangu fault (N15°E/79°SE) contact with fine grained granite and Quaternary sediment.
Three different fault gouges indicate at least three faulting events. Red line is fault and white line is Quartz vein.
Unit A, B, D, F, G, H is Quaternary sediments and Unit G, H is folded by fault.
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Fig. 6. (a) Close view of T1-N. Black, dark green, green fault gouges are developed along the fault. (b) Slickenline

of the Dangu fault (015°/15°) indicates dextral slip.
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Fig. 7. Trench logs and dated stratigraphy of the trench. (a) View of the southern section of the second trench (T1-S),
(b) Sketch of the T1-S. Dangu fault (N10°E/60°SE) contact with fine grained granite and Quaternary sediment.
The color of the granite is changed along faults and fractures. Fault gouges are divided into three types; Blue green,
Dark green, Navy color. Red line is fault, white line is quartz vein, and black line is fracture. T1-S-A, T1-S-Bl1,

T1-S-B2, T1-S-C, T1-S-D are Quaternary sediments.



4% 2T B2 ojojMe] EAR FAS S8 22 QNS M| HESE SMEN

kL BN Y
2 3o] mAEAL HYBE AUA o] 427
o2 el HAZFS B ArhS ] B of el
Sl glek. SeLbeol A el A7) T3] A
EEEEE U R EEERE LSS R E
S& grig o golshel Fhe) 714 sty
SAeFa AJZIohs OSL Arh2 S ol Abgaka
Qlek. et o] WHE st HAFo] s
e A5 olegol gk

ol AT AZHE SIstel 1<) B4
Fol wast gl A9 Ayskgy] e 4
202 AU7) B3e) ArhEA) 7 wol AHgst
T gl OSL A& WA ArhE A
2 Apgdte] SR A BSsaA Amstgon,
54202 o] o] west HA )4 £47] 3t
BEo| gol WA Eo] o]F ol §3 MuBHA A%
A= gaystol Amshgirhay 9, 10).

5.1 OSL YiEAY

OSL At&AH-2 Murray and Wintle (2000)2]
TUA B HH (Single Aliquot Regenerative Dose)
o] 7t = A7) H&HS2 AdiS7gel A AAH
o2 4§53 glch. OSL AYSHL 72 49

WNW

_l_

479

—

A olgtel, HagUle] 4Rt o m
Hof| leZE¥ o] § B3t AI7HE Sk olth
(ol K4S olge Zulyis Adi=gy
= 28] A g m Qb 4R} ol 5
St e =EHH Fojyds A7 273
). 0%, 4AYA7} HAEo] Hgozye 2
wee, 2 o] TP P E YL
W2 = o] 23MFALA (ionizing radiation) )] =&
&3, o] 25E M FUAY] ARAT Yol FrululA
2415 (latent luminescence signal)7} &2 €t} o
Ao MRS Relg ¥, RelE AgUns
247]7]0] RAE 3ol 2 S (Blue-LED)
of eEA|7|H OSL 4157} W&t H&d Fv|
Yo oz HaFe] xeE 49Ut B
H T dojR F7HEH (equivalent dose; De) Al
A 4= glom o] ZE A7HA=H(dose rate; Dr)at
WA AgBle] Ak A 5 ek

T2-N&] Unit DoflA] Z}3I3t A= 2783} Unit CoflA]
AFTE A= 27 tigt OSL A&7 Aah= 74404
ka (1501BG-1), 10.1£0.5 ka (1501BG-2), 7.7+ 0.3 ka
(1501BG-3), 7.5203 ka (1501BG-4) 2 Unit Doj| 4] 3
2|3t A| & 1510BG-13} 1510BG-22= Atf7} %27 ka
gk Aol7h b, ol A3 714

2 sHT.

Fig. 8. Trench logs and dated stratigraphy of the trench. (a) View of the northern section of the second trench (T2-N),
(b) Sketch of the T2-N. Dangu fault (N20°E/75°SE) is the contact between fine grained granite and Quaternary
sediment. Fault is terminated in the upper part of Unit C. Clearly, Unit D and E are displaced by fault. Unit G is
isolated inside Unit F. Blue dots are OSL dating points, orange dot represents porcelain point and reddish brown

dot is radiocarbon dating point.
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Fig. 9. Surface trace of the fault and ceramic fragment within the displaced layer. (a) Plan view of porcelain and
two fault line. Yellow arrows indicate end of fault line, (b) Close view of the porcelain (T2-N). The age of the porcelain

is estimated as the middle of the Joseon Dynasty.
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Fig. 10. Porcelains found in Unit B. Porcelain age is esti-
mated as the late Joseon Dynasty.
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Fig. 11. Structural model for the evolution of the Dangu fault. Field evidences show that at least three faulting events
are recorded on these trench sections. In the first stage, faulting deformed the older sedimentary layers which were
deposited over the granitic host rock. In the second stage, the fault movement caused dragging of Unit E~H. In the
third stage, Unit D and C are deposited on the Unit E. In the stage 4-1, as is distinguishable in trench face T2-N, the
fault cut units D, C and lower part of Unit B. In the stage 4-2, faulting deformed the Unit D and C. In the last stage,
remaining sedimentary layers are is deposited on the Unit B or C.
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Fig. 12. (a) Coulomb stress changes are concentrated in the eastern and southeastern region of the Yangsan Fault
and eastern region of the Ulsan Fault (Han et al., 2009). (b) Locations of Quaternary faults along the Yangsan fault
system and Ulsan fault system (modified from Kee ef al., 2009). (c) Green circles indicate the epicenters of the

recent earthquakes (modified from Jeon, 2009).
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