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ABSTRACT: There is the unconsolidated depositional unit between Mt. Nam in the east side and Hyeongsan river
in the west side near the royal tomb of King Gyeongae located on the Bae-dong, Gyeongju. Mt. Nam is mainly
composed of the early Cenozoic granite and the Hyeongsan River area mainly consists of the Mesozoic shales.
The physical properties of optically stimulated luminescence (OSL) signals using quartz may vary depending on
their origin and the depositional environments. In this study, we measured CW (continuous wave)-OSL and LM
(linearly modulated)-OSL signal properties of quartz grains from the studied section, modern fan and modern fluvial
sediments to investigate and compare the origin of sediments and depositional environment of the study area. As
aresult, quartz OSL signals obtained from the studied section are similar to those of the modern fluvial sediments
derived from sedimentary rocks rather than those of the alluvial fan sediments which are originated from granite.
This indicates that it is the depositional unit of fluvial terrace formed by the Hyeongsan River. This study suggests
that the characteristics of OSL signals can be used to interpret the depositional environment and origin of sediments.
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Fig. 1. LiDAR and satellite images of study area. Red dots indicate the OSL sampling sites. a: terrace sediment
(17GW series), b: modern fluvial sediment, ¢: modern fan sediment.
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Fig. 2. Photograph of studied section showing the loca-
tion of OSL samples.
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Table 1. OSL ages and dose rates information for the 17 GW series. Data were derived from sand-sized quartz (90-250 um).

Sample C?)Ylif:ifts Depth Algh: Beta Dose G}a)r:slga CBZI:C]C Dose Rate N(_). of Equivalent Age (ka)
(%) (cm) (Gy/ka) (Gy/ka) (Gy/ka) (Gy/ka) (Gy/ka) discs  Dose (Gy)

17GW-up 5.6+5 100 - 3.7540.25 2.3140.14 0.18+0.01 6.24+0.29 6 (6) 254+1.3  4.1+£0.3

17GW-down  7.1+£5 160 - 3.1740.21 1.98+0.12 0.16+0.01 5314024 6 (6) 322+0.8  6.1+0.3

* Conversion to dose rates used the data presented by Olley et al. (1996).
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Fig. 3. Quartz CW-, LM-OSL signals in quartz (Jeong and Choi, 2012). D1 and D2 samples were collected from
the saprolite and valley sediments in the metamorphic terrane (a, b). 941, 943 and 945 samples were collected from
Cretaceous granite bodies (c, d). Bl and B2 samples were taken from the beds of small fluvial sediments (e, f).
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Fig. 4. CW-, LM-OSL signals of quartz derived from 17GW-up, -down, modern fan and modern fluvial sediments.
In both CW-OSL and LM-OSL, clear fast OSL signals are observed in 17GW-up, -down (e, f, g, h) and modern
fluvial sediments (c, d). But the OSL signals of modern fan sediments were dominated by slow components (a, b).
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Table 2. Component ratio informations from CW-OSL component separation.

Fast Component

Medium Component

Slow Component

Ratio (%) Ratio (%) Ratio (%) Total (%)
17GW-up 97.04 2.08 0.88 100
17GW-down 90.99 8.38 0.63 100
Modern fan sediments 77.47 13.21 9.32 100
Modern fluvial sediments 90.34 5.84 3.82 100

X15(1%) 3a,3b) B4} o8 SAFHAT
17GW-up J2]1 down A|Z2E2] A% OSL 4l
5 0] oluj3t T HAED by fARAE
Sohu7] gisto] AT o] HA%3H k300
m o|yf) dA FAP} 51 EFE(modern fluvial
sediments) ¥} @AY FAF AR E]Z E(modern fan
sediments) 9] 44 OSL A41& E44-S H|u B354
THLE 1). @AY AR, @AY 31 Al =2] CW-OSL
A& =2 A, A 5P A 99 CW-OSL H-E /]
B u]g2 oF 90% (1Y 4c) 22X 17GW-up 121
down A|ZE] W2 A ¥ &3} SAFEF S Bl
Hh, @AY AR Ao CW-OSL g2 e A&
2] H]&o| & 77% (1 4a) 2, 17GW-downi} &4
HH PR AAEHA W g2 EYch(# 2). &
A 5 g2 LM-OSL Al 2% wE AJHo]
SAIIAOHLE 4d), B4 A1) Aoge] LM-OSL
T 7 B =9 ARo] SAISHATHLH 4b).
Jeong and Choi (2012)2] A3 1¥ 3)<} ¥ 519
= o EA AR A G OSL E4(H 4a, 4b)>
3Pere 2 RE 7)€% 499 OSL E4(1H 3e,
302} o) SAFe W, 8 51 419 2] OSL B4
(8 4c, 4d)2 EZ o 27 E 7] L3 492 OSL
E4(2¥ 3a, 3b) T FARS HH& )
AT EHoRE HYotoR ool
AFo] A3 HZ0 2 B Hoto] 78 oj2i 7]
HkeF flofl FAabde] 321 Qirk @ HAEZRH
elgh goln o] OSL B4L A4 Eage] 5
=2 AP e =R G EAN oH A ES
72 HHero zhe /| USES o AT
o]+ Jeong and Choi (2012)2] 4 7]19¥ OSL &
N 2 QA Aol dTAde g
oz = AR Wt sFsiA| T FAdt
£ Qgsled slet gpet TR0l ot Exge

H2%9] 244 4 A QA AR WA

4 A% B4 Fglo] Holx ¢v] wie
JEENETRENES SE ECIS S
o[ ATAAY vl 1o HHFE N FH RAER
HjRo] HORE u) ATAY H2Fo] daro 2uy
7105 AAA) Sewo R B H2E | 4
go] OSL A5 24 A3}, JAe| sHd Aoz
YA seraTY 7hs Aol e Ao gk,
o] AT AT HAZ A HH B B 7)Y

A A B2 | Age) OSL AT ENS THE
4 9ee oJmlgict

5.4

2

ol Aol %A s 2ol
13} 452 O Hg0] OSL ALE EAL o]
g3tel 220 7100 81 4L Gt o
) 970 W2 OSL A5 S4E vl B4 ¢
shof iehel Bl STt QT A4 AAFKI0 EAY
31 BA B4 4 Belste] OSL AlE B4S
sotetoie. A At APe HAZL wWE 4
£of ulgo] Fom A4 5199 ATt FAREOSL
A5 ERE BTk v, WA A ML we
el o] ArjH oz wom F7t X 3l
% Bo] SAIE B4 BT, o] Jeong and Choi
(2012)2] 7] 91e] w2 45 9] OSL B4 Apolobz ¥
e Fjoleh. ATAGE v 18} HHFL 1Y
Ho 2 oA 7198 AR HAFo o4
X5k OSL 415 S4o= S4% 4$ Fagel
s Aoz FAE sl 97 FRsAe] e
A0 gk,

ZAe 2

o] A+ T=AAALAFYL R&D A “=



Aol oP|Fo[HMA M SME 0|88t Hav| EAHetd o4 431

E A ARE 2849 98as BaT
(GP2018-017)" ]| 28] 4=H=] QLU Th 505t AA}
2 Al 1] AASIAA e e =R,

REFERENCES

Botter-Jensen, L., McKeever, S.W.S. and Wintle, A.G.,
2003, Optically stimulated luminescence dosimetry.
Elsevier, 355 p.

Bulur, E., 1996, An alternative technique for optically
stimulated luminescence (OSL) experiment. Radiation
Measurements, 32, 141-145.

Choi, J.H., Duller, G.A.T. and Wintle, A.G., 2006, Analysis
of quartz LM-OSL curves. Ancient TL, 24, 9-20.

Choi, J.H., Lim, H.S., Yoon, H.I., Cheong, C.-S., Im, C.-B.,
Kim, J.-W. and Chang, H.-W., 2008, Optical Dating of
sorted circles in King George Island, Shetland Islands,
West Antarctica as a potential time marker for local glacial
retreat. Journal of the Geological Society of Korea, 44,
523-539 (in Korean with English abstract).

Durcan, J.A. and Duller, G.A.T., 2011, The fast ratio: A rap-
id measure for testing the dominance of the fast compo-
nent in the initial OSL signal from quartz. Radiation
Measurements, 46, 1065-1072.

Jeong, G.Y. and Choi, J.-H., 2012, Variations in q uartz OSL
components with lithology, weathering and transportation.
Quaternary Geochronology, 10, 320-326.

Kim, N.J. and Jin, M.S., 1971, 1:50,000 the geological map
of Moryang sheet, Geological survey of Korea (in
Korean).

Murray, A.S. and Wintle, A.S., 2000, Luminescence dating
of quartz using an improved single-aliquot regenerative-
dose protocol. Radiation Measurements, 32, 57-73.

Olley, .M., Murray, A.S. and Roberts, R.G., 1996, The effects
of disequilibria in the uranium and thorium decay chains
on burial dose rates in fluvial sediments. Quaternary
Science Reviews, 15, 751-760.

Steffen, D., Preusser, F. and Schlunegger, F., 2009, OSL
quartz age underestimation due to unstable signal com-
ponents, Quaternary Geochronology, 4, 353-362.

Yun, S.-H. and Hwang, 1.-H., 1990, Petrology and Geochemical
Characteristics of the Granitic Rocks in Namsan Area,
Kyeongju. Journal of the Korean Earth Science Society,
11, 51-66 (in Korean with English abstract).

Received : April 12, 2018
Revised : August 21, 2018
Accepted : August 24, 2018



	석영의 광여기루미네선스 신호 특성을 이용한 제4기 퇴적환경 해석
	요약
	ABSTRACT
	1. 서론
	2. 연구 지역
	3. 연구 방법
	4. 결과 및 토의
	5. 결론
	REFERENCES


