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ABSTRACT: The physical characteristics of optically stimulated luminescence (OSL) signals from quartz vary depending on their provenance
and depositional environment. This study aimed to identify the luminescence signal characteristics of sediments from Jeju Island and Ulleung
Island, two representative volcanic islands in Korea. Quartz was separated from Quaternary unconsolidated sediments collected from each
study area, and CW (continuous wave) OSL and LM (linearly modulated) OSL analyses were conducted. In addition, X-ray diffraction (XRD)
analysis was performed to determine mineral composition. The results indicate that quartz from Jeju Island exhibits signal characteristics
dominated by the fast component, which is highly suitable for OSL dating, whereas quartz from Ulleung Island is dominated by the slow
component, which is less suitable for OSL dating. This pattern is consistent with the luminescence characteristics of volcanic-origin quartz
reported by Tsukamoto et a/. (2007). XRD analysis revealed that Jeju sample consist predominantly of quartz, while Ulleung sample contain
substantial amounts of feldspar and pyroxene in addition to quartz. This suggests that the luminescence signals of Ulleung samples may originate
not only from quartz but also from other minerals. The provenance of quartz in Jeju sediments is inferred to be non-volcanic, potentially
derived from ancient continental shelf sediments mixed with volcaniclastics during eruptions, or from fine-grained quartz transported by
wind from exposed areas near Jeju during glacial periods when sea level was lower.
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e ARSHHEC| A-EE oA stk 531, I ARl
o A= AUE A47] v a3t B 250 FA Al7| F8
B43 gpolo] BEal SIS B3 A shet 4
ke o) et BAOR ATEY T, v 18 HAB)
A7) 5L 9f51o] A B2(“C)8k OSL (Optically
Stimulated Luminescence: 37| Fnd|AlA) A=A H
o] g AR o] itk AlFZoA = G 0|83 OSL
AthEgo] AAHA] S| o] 2014 o vl (Cheong et al.
2007; Lee et al., 2015; Kim, 2016; Kim ef al., 2016; Yeo
et al., 2019), 2] A47] EAF Arirt HEAO= A
21 o} ek, Wi, B E) B4 AVIE FEs) Sistod
old) Ath&A(tree-ring dating), “Ar/°’Ar ¥ “CAY S
A o] AgE o] go1(Okuno et al., 2010; Im and
Choo, 2015; Hwang ef al., 2021), A%< 0]83F OSL &
)57 A= obA71A] Barg vt gl o= OSL A&
A o] 3= EAHE AR A7stA] Zoto] F73]
EER] ZIHAY ATl vlste] &5% AE A+ A+
A7} EslA] Zotd AR sjA Tt o|H " F Aol
22 3719 A ol E-5tal OSL dAdiE4 9] 28
7hs ool ZpolE Hol=d|, o]=gt Ul o}A71A] 1
g}3] ¥ x]A] ottt o A oA AlFEet £ %
oflAl ZjF T EFE AlmoA EET AYS titer 2
A Al E EAJL v sl XAl 31&(X-ray diffraction,
XRD) A4 4% &t FE =4S sttt o5
Fot] AF=e ST =04 AP 0|83 OSL At&H
7V 2740 o2 UQl& Y] Lz} it

2. AT 0 A=

E5E(39 1b)= B3 FAH FHEA](back-arc ba-
sin)o]] Y1X| &t A|47] ZHiboloh. SAHA|= S A Holl A oF
3,000 m7|EF 4ol o, s 9F =25 HE O =0] 982
mo]] E3HKim ef al., 2014). 2S5 =+ AlA|37](Neogene)
Z2to] 2A|(Pliocene)F-E] A7 |(Quaternary) ZZAf|(Holocene)
of o|27|71A] o] A AT AX FAE A=
dEA AUt s ok A= ETtol eAlel B/
AL, S 919 A= Al47] Bt dojit o SHit
G50 o8] FA4H A 02 2HHTKKim and Lee, 2008).
S =E2H FE2 2 5, UM 2HY, 2

sefol= g9t 9 Qo2 TElo] L, o]9le] S
AX B|HEZ o]|Fo] At Hwang et al., 2014; Kim et
al., 2014). o] AtoA= 5= TEE At A9 4
o4 ST sfek A% ;o HHBo]H 3742] OSL AR
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sfebg ol 4l m|ard AR EJ& 391 US(Unconsolidated
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2 9 188~507H d A HsfetgolA sitedE 27] dA
HAE AFEZ0] F9] tHSohn and Park, 2004; Koh et
al, 2013). o]% 4 9 4 shHE o2 FAJE AR
2ol AAEZZF Yol FAA 25, oF 309F d HE
EE2A|o) o] 27|7HA] gt 84 SHkgo] o] o] A HA]
Ao A= AP o] FAEUTHKoh et al., 2013). o]H
Aol e AFAl BEZl A% o=F 13 4] B2
ZAA oA 1] 31e} E] A THS iAo 2 5709 OSL Al
EE AFsHA T EAS2 oF 1.8 m FA=, st 1t
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Fig. 1. (a) Location map showing the study areas. (b) Ulleung
Island and (c) Jeju Island.
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74 Atk F2o| HAH o) F T EFoHE 4
{2 W), oju) e AR} ol Lakionized)H
ERo] AYE. ol 5% 34 ol Lol B L=
A3e wow Edo] Y AR syl

(Aitken, 1998). E]]o] Zlojo] e} AR W& ==
A, &2 EfYo] el A= Wofl 97ty ot A=
ol W27 WEE. o] ola) oprlEE Syl Al
S+ fast, medium, slow componentsZ -5 753}t fast
component’} -PAIEE EJZEo] Bl =2 S o
A&7t &8 E= @23 (bleaching)o] & o]Foj# OSL &

Z7l -3t} HhHo, slow componenti= &2 23
oF4 Ad(thermal stability) O 2 2l5}e] )2 EFH o] 73] A
A7F Z FEEHA @i, AT Z 2EEA] Y(poor
bleachability) &4 7}X| 1 g1¢] 3l component7} $-A]|
32 OSL df&A o= B85tk Bailey ef al., 1997).

A g o] Zu|y|AlA AlF = CW (Continuous Wave) OSL
3} LM (Linearly Modulated) OSL-& o|-&3}] Z}Z}+2] com-
ponentsE #2|& = Qth. FuYAA AT = o TFY
Eof|A 7113t BT 2A AA|H 2= B]IA} ¥
2= (non-first-order kinetics) FE|Z LERITH Aitken, 1998).
CW-OSL EAof|A= o]8]3t Al EE- fast, medium, slow com-
ponents® Th Be]e 4 ik BelE 5SS A
4=+ A (exponential decay curve) FE| 2 LERD 4= 9O
|, fast component”} 7} HA] W& E) 11 ©]0] A medium
3} slow components7} <214 © 2 WFEE tH(Bailey ef al.,
1997). LM-OSL-Z 7] FH 2] AI7|& AFH o2 F7HA
7184 FodldL 455 S3517] dizel A= AlI717t 5
7}&te| el CW-OSL3} ZsHA fast, medium, slow com-
ponents 0.2 FA7} W&ol AZte] U2 )2 Y=
Uehdth E3H HA= OSL ASE A)dHste] Eajgh ¢
Qo] FU3t componento A = slowl, slow2 522 A&
3t & 4= Q7] Wizl e} L3 componentd S/ 4]
o] 7F55EHBulur, 1996). ©]& S54(Bulur ef al., 2000; Kuhns
et al., 2000; Singarayer and Bailey, 2003)%}| A= LM-OSL
< ©o]83to] A G componentE A 7 ooz Hegt
v} QJth(Jain et al., 2003).

ol dAtoA= ATt &F =0k AFTE vt F
25 AgS EEste] FrdidL 4S8 543 XRD
BE 2 BA4E 83t AP )= Park er al. (2018)
T} Lee er al. (2023)©] OSL A 2] 2L 218k 90-250
um =2719] 2FJA A G2 4-11 um 2719 AFE G
2 253t 5% AlRoA= AlEE A9 &l 5
54| ool A A gute] B EHIUL, AFE Al
Ae 284 A9 AEE A9 257 £ =] o

Aol e &% AR AlEE A go] R =R kst
7] f2oll, 7 A BFolA 22 2HE AgS e
FrdAdL AT EAS vustth AlFE A=Y ¢
AEE Ao w2 E3} K saturation) 54 28510
(Kim et al., 2015) OSL Atjjo] Aeke EAkslaA} A2
A P& o83t OSL AdSA o] AAI= At OSL A=
3 o|% FEo S H AR} R 9 WEHl S
H(equivalent dose, Do)& ¥ EFoA HEH YA
Zkel A7bAERdose rate) &2 UE=o] AXKETH Aitken, 1998).
SrhieF EHE PdAXE AEH(single-aliquot regenerative-
dose protocol; Murray and Wintle, 2000)2 Z-83}91, =
7 | 2 A AR AT Yol B3 RiseAte] TL/
OSL DA-20 reader”} AR-E]ITh & A1]o|= 0.088 Gy/
secd] AFBL I PSr/Y g} AYo] A=t o] 9)
t}. 470+£20 nm 342] Blue LEDs Zlo] Fujy|AA ¥
ol AMEET, AT Tl ABE B 2
IHphotomultiplier tube, PMT)S &3l A<t PMT &
Heolli= Hoya U-340 Z¥|(2.5 mm % 5 mm F7)7} 22
EHoj glo] FujylAdA AZukE AgHoE HET = 9
t}. A7HXEH(dose rate)2 ZHabAl 253 B A H(gamma-ray
Spectrometry) © 2 SR om B Fulzi A7
AL AT-Ho] B3 1= ZnkA AZE7](Canberra SEGe
3018)7} AREE AT AN A == SAH HlolE+=
OSL Atff Alkte] 214 AREE 4= glomz, o5 WA
S S(Gy) 2 St HEHAIE A-8sko] Azt
TS A=3FGTHOlley ef al., 1996). upR|Eto 2 OSL
172 o|F LelE ARSY BB 2YS st 9t

HE ARES 9F 10 um W= EH%t F FAd
AL AFLo] G35 Philips X Pert MPD #HH|E 0]-23]

X

RD 42 38t Act

A )

£

o8l AT AR SEEAH AT ARE F
FAR RS Aeisto] Suldas B4 ulm 248
S 1 2o SHsich 19 25 ARS8 A
F9] CW-OSL ¥ LM-OSL Al&& component H=Z £
3foq vt Aok 7 194= CW-OSL A1S-E- SigmaPlot
AEEQOE o]g3 ZA Edfl(curve deconvolution)dt
3 fast, medium, slow component Z}Z+ X|4=&k 744
(exponential decay) Z@of A-&35lo] B3l o] & &
3} Al 7FA] component®] Ah A H]E&-S vt Al
T AZ9 CW-0OSL 4 ZIH(1H 2a; & 1), fast compo-
nent7} 7Hg WEA| AAE WEStH 2L, fast
components= HA| 415.9] oF 81.4%= |-~ L-A|SHA ek
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%t mediumi} slow components+= Z+Z}F 13.9%, 5.0%=
Aoz AL vlaS A5t LM-OSL #£4)(11
2¢)o| A= A|F = AR+ fast component 2] I 27} A5}
Al Bz W, mediumd} slow componentsi= A& o
2932 u39 v Bt v, &5 AR CW
-OSL 24 A3H 19 2b; & 1), fast component?] 27| Al
% 7} (luminescence intensity)+= A|FZ= A|Rof H|3}o]
A FA el At Hl&E 14.9%°) £33
t}. 3FX]9, medium} slow components2 27| A& 73 =
A)717} fast componento]] B]3}| o1, ZkZ} H]-8-2 44.9%,
40.2%E AR5t A5 AoRS B Tk LM-OSL £4(1
2 2d)9| A= fast component7} THEHE] X] 949k 31, medium
component?} slow component 1, 12|31 slow component

27} 8 A3 2 T

AFE Alg7oA= OSL A&7l Ajet =4 5 st
U2l fast componentZ} $-A|8HA Ueht= AR R
ok ¥, 5% Al®9 -9 CW-OSL £4]o|4= fast
component®] 7] =7} uj-$ LA vlel sl LM-OSL £
o A& TEE A gttt o]+ fast component®] 7] =7}
3] Rol LM-OSL oA = vi7A 450 &8 AEHA &
S Aoz =AHEL) o|y3t A= Tsukamoto et al.
(2007)0] H13t SH4E 719 A g Fudds AT E4
I} SAFSE Agko 72 dolE ) Tsukamoto et al. (2007)2]
SHAE A G-E o]-835F CW-0OSL2] 7H-$(13H 3a) component
£2E FWsHA| Gkt OSL AT vt drjdes
A Yetu 2udld A A7 HH 8] rafishke 3419

Table 1. Component ratio information from CW-OSL component separation from the samples collected in this study.

Fast component

Medium component

Slow component

Sample Name . . . Total (%
P ratio (%) ratio (%) ratio (%) (%)
Jeju 81.1 13.9 5.0 100
Ulleung 14.9 44.9 40.2 100
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Fig. 2. Graphs showing the component separation results of CW-OSL and LM-OSL signals: (a) CW-OSL signal from Jeju Island,
(b) CW-OSL signal from Ulleung Island, (c) LM-OSL signal from Jeju Island, and (d) LM-OSL signal from Ulleung Island.
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FHE Rastgnt o= &5% A8 CW-0SL Axket
FARSE A%o 2 LM-OSL component 28] A5t 2341
g 3b) 25 A2 LM-OSL 1=} npzirz|=
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slow component7} S-AgF 45 Helt}. o]Hdt 442
3hit Mgl g4 1 A=), 3 g oF 57
3C olAfe] 2o AAsE &, £& A S w2
ZHeot. o] 23t 55 Wzt o= Qlaf Yut A Fofl H]s]
AR} A EwEol o gol 345, o|= Qs Falu
A2 wbst EXo] DElx]A| " ok(Tsukamoto ef al., 2007).
et S SRE Aok Aol AT A% 7ol
&2 I 719 A go] 5 o]FH o|et B4 WY
shz Aoz 2204 ok

7} Azo) 2 2418 SRSk 913 XRD 34 841 2
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AL = B3 AHAF ZE2] Andesine?] 1) =(27.8°)
7t FE o|F AP Y 23k A o= HEAEHIH
9 4b). o]t A= ST E AR FudL AT
A g0l ZA| 719819 7Fe 3= viAISE ] ot o]
= A4F EE A3t AA oA o] A AJA
7] ZtEE S s APt 22 Frjdlds EAdo]
T 5 = 7R S AIE T

A= A7 79 dukAel it 719 G2 Fuld|
AL BT o2 FujyldA A1S o)A fast component
7} o AlSHAl Lrel Il XRD A=A oA = w$-
3 A w327F HEE S ek ol A2 Al
FE EFEA Eeld Aol H|skit 71€e 494 7t
FR= AR A= A go] Bigit 7€ Y B9, AlF
T B Rxsh= 499 7192 A F 7K 74
o] A3ttt A WA, Koh (1991)°|4 83l Al SHit &
T oA Zpo| eA-ERPo|AEA| Al7]9] u|iE A E|
AR US o 2HE 714819 7heAdolnt ol = 3 &

Time, s

Fig. 3. Volcanic-origin quartz: (a) OSL decay curve and (b) LM-OSL (modified from Tsukamoto et al., 2007).
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Fig. 4. XRD analysis results indicating the mineral compositions from (a) Jeju Island and (b) Ulleung Island.
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Table 2. Dose rate information, equivalent dose values and OSL ages obtained from Jeju Island samples.

Lab. Water . Depth (m) Alpha dose Beta dose Gamma dose Cosmic dose Dose rate De (Gy) Age (ka)
no. Content (%) (Gy/ka) (Gy/ka) (Gy/ka) (Gy/ka) (Gy/ka) (x10)
Jeju-1  31.1£5.0 1.0-14  0314+0.15 1.60+£0.10 0.93+0.05 0.16+0.00 3.00+0.19 318.5£3.86 106.1+6.8
Jeju-2  26.9+£5.0  0.8-1.0 0.35+£0.18 1.56+0.10 0.94+0.05 0.16+0.00 3.01+0.21 110.1+0.69  36.5+2.5
Jeju-3 254450  0.5-0.8 0.37£0.19 1.50+0.09 0.97+0.05 0.1740.00 3.02+0.22 74.3+0.36  24.5+1.7
Jeju-4  28.6£5.0  0.3-0.5 0.35£0.17 1.40+0.09 0.91+0.05 0.18+0.00 2.84+0.20 69.9+0.38  24.6+1.7
Jeju-5 26+5.0 0.0-0.3  0.39+0.20 1.62+0.10 1.04+0.05 0.18+0.00 3.23+£0.23 70.6+0.39  21.8+1.5

* The water content is expressed as the weight of divided by the weight of dry sediment.
® Alpha dose rate was calculated using an a-value of 0.04+0.02 (Ress-Jones, 1995).

E A iS5 EAEC| 3Mt BEET EXE ] EHEH
31 o] % A|-F(reworking) F|o] @A ] E| A Fof| ZTEH U=
7FsAd o] At FHA 742 Lim and Matsumoto
(2008)0114] Aeket whel 20| FA4(acolian) 71€2] AU
Kego] vieto] els) £vt % ElAE 5 AE HUL A
o,

ol AFONE AR Q=F AlRolH AU 4
& ol g3t OSL AT Ao] HEHom S oM
9 5 % 2), FaE 227 2A50] B3It A 5
250 A= 21.8+1.5 ka®, o] dfHo] AF o=
It A)17]91 Sk E91 Y4 T@HAl(Marine Isotope Stage,
MIS) 29] 2& Hl7] 2A7](Last Glacial Maximum: LGM,
oF 19-27 ka)ol| S|SITHClark ef al,, 2009). 0] A|7]o=

— Unit 2

H 24.6+1.7.ka

1245217 ka

| 365425 ka

1106:16.8 ka | — Unit1

Fig. 5. The Oedo-dong trench section showing the location of
OSL samples and two units by stratigraphic changes. Unit 1
consists of grey silty clay, while Unit 2 appears to be an oxidized
sediment layer with visible soil wedge structures.

AFE FHo) SANS) =9l (Lee et al., 2022), A& E=
EAF 78] o8 =H EHE=HE AlEE AP0 F
Aoz U8 o = 7hs Aol obsith o, F5HE
252 106.1+6.8 ka2] AthE UEtlH, o]= o] =
SFd 7H7]21 MIS 5e & 7H7](Last Interglacial, LIG
OF 115-130 ka)o]| 3¢t Dahl-Jensen et al., 2013). &
Al BE sfieo] wobA AlFk FHOoRRE T4 H
o] doji}7] oL 2o oER, ot E|ZF9
A G2 AT A slRtof E28k= v EF S U
S 2RY 7|¥se 7o) AZ|1ETE 13y 9T F
ZF0] 454 %1 OSL AtiSA ) g T3t 214 FA]
A& HoFoe EstaL, B4 Al7|9 s e R
Tre g2 EF 59| 7| YA E BEs| 4Hsl= oJdth ®
gk o HASS 12 BA 7|2e g JH EZHEo] of
Yz, 23428 o = A o] 7 A=Y s ol =71 "ol
A GAollA AFe] 71dS D= ofEt Bt HE
g 4G9 714 S flsliAlE AEEHe £4 5 F71H4
A7t 2as Ao R wtd) g, o] A A=
AFEet = U7 Ao AFE A7 74 A
2 F A AA B2 gutskstr) o= A7 E A g

5.2E

ol A o= AFEe &5 ARSEY Frjdds
243 B2 242 vmelt. 1 23 ARE ARs
OSL Ath&7gell 233t fast component7} A4S 5442 2
ol=vhY, &2 % A|Z+= medium ¥ slow components7}
A3}l fast componenti= 2F 10%0] &3}t o] $t
=45 $5E ARs 43Hel SH 79 M| 2]
YA EAT AR50 OSL A& olle 223 A
A&t XRD 24 23, &35 A&l Andesine 5 4]
@ 0199 FESo] FRIE 7] ol TEE Frjdds
N5 B4o] 3t 719 Hedo] ofd A AlB 2 QIgt Azt
A 75 = AXHeh AF = A5 9] fast component 7} 9
Ak FaleAA B4 B Azt ke AFE o
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18} )23 1) Aol 8HE7]9do] ok 9l 7919 v}
A4 Mol 715K TS AARITE AT 49
o] 7190] PP U025 E 9] 4% 7] s
wobo] ket Hlgto 2 Q1) AP Mol YO 7]
A34ES 7HsHo] AXELh GEF HHZ gue] OSL
Arh Ak FAR HAS1 1S ka)E vpe 7] 3
H7)LGM) X171 shgste, Hst E23(106.1+ 6.8
k)& uhx|e} 2 7|(LIG) A71°] St o) uhgre
2R M5 54 7)Y S HASL v nd A
HH(UB) oY Aol 71UskES TRsHol dork,
i FA3L 2142 02 AFEo] HAE Ao A
7) el Aode] HETE 79 T SlaIAE At
a8 24 5 F7h20l dhavt Basi,

A =

2 A7 TEAEAL AT YL 7= AFY o2 =53
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