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c A For] BErl A AOSL)YE ol 83 A47] HHEY AEgo] H de HEHA Q)
) ZE YA E7F OSL AUlEAgdd dstA e gve A= & A o, OSL du=
o AREE FA7I AEHYE Y7 HallAe AYANEEE Tk OSL A5 E49 dd
of tdk FEstx o] Basith B AFE 183 FESH AT dFoz A gE A ¢
A% FAAGANA ANFAT HEAE ASZEE B 49ES Yo OSL A5 EA

FEAF A2 A FEAY(LAICP-MS) & o] 83 FFUa ZHEHS AASYH. OSL A5 4
A3, HGAEE A SAd A NEEHS 2t A5 73 13
A mFLLZAHEY A3 Al (FT 73~267 ppm)T Ti (BT 61~248 ppm)e| o] 713
on 7 9 Li, Mg, Cr, Mn, Fe 5°] 40 ppm 192 2 &5 o] At 49 A&7 OSL E4
g3 Aol Bsty, Td ASste rlEdATF T Aole 2AT £ gAY o=
B2 gYst OSL Al EAo] migdar) obd A4 g FETE ddd 7AHNE 7HsA
AALSFA R, &5 B 2o AR B4 og FRlE oo gt}
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ABSTRACT : Optically stimulated luminescence (OSL) of quartz is commonly applied to the age
dating of Quaternary sediments. However, one of the issues is that some of the quartz samples are not
suitable to OSL dating. Mineralogical analysis of the quartz samples with diverse OSL signals are
required to strengthen the reliability and applicability of the OSL dating. We analysed the OSL signal
characteristics of sedimentary quartz samples from diverse geological environments and measured their
trace element contents using laser-ablation inductively coupled plasma mass spectrometry (LA-ICP-
MS). Quartz samples could be grouped into ones suitable to OSL dating and ones unsuitable on the
basis of their OSL signal characteristics. The average trace element contents ranged from 73 to 260
ppm (Al), and from 61 to 248 ppm (Ti) with minor Li, Mg, Cr, Mn, and Fe contents below 40 ppm.
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We did not find any significant variation of trace element contents of quartz samples consistent with
their OSL signal characteristics. This indicates unknown mineralogical factors causing diverse OSL
characteristics which should be confirmed by further analysis of sufficient set of samples.

Key words : Quartz, OSL, LA-ICP-MS, trace elements
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Watanuki, 2005; Wintle and Murray, 2006; Steffen
et al., 2009; Fan et al., in press).

Mol A47] ddSFU e AT FEEA
4% F84E AYL YFdE B8, o=
BE WEHE OSL A3 fgeixs Fojuidx
A& olsliaty] Hlal UutE o2 A 85= Energy
Level o] 2 ¢Joll(d: Aitken, 1985), A2 OSL 4!
Sof WA HAF AT FESHA 9 AT
g}shA wsle] gk A+ AF-3 Aeoltt. ut
A, A9 OSL A5 & o] &3 ddSA Y AUE

I} AEEE A7) YeliMe ALEHE g9
OSL A58 AYUstis AAHoZ EAsokd 2
840] OSL dui&AstAe A #7152 gt} OSL
A5 EAd 9L Xs 242A XY o n|F
&9 %, AATZ, 4% B4 4%, yEE
T2 T U, o T /M F8% Hllo]l Y
Ul Sis A&ste ZF vFULEZ ¥9A Ao
mehA, B AfdAs duEge AFge Aoz
U MYy 28 Fg HYS o mg
a4 2AE 7| 2RA AT HE EY

g oA ki =4 o E ek 2 A (LA-ICP-MS;
Laser Ablation Inductively Coupled Plasma Mass
Spectrometry) AHIE EA sk, 7 HGYAEY
v Fd A F OSL AaEH ALY #AE A
Hokt

OSL ¢ =3

o F71&E 7 AdA 2 MEAT FA
o o duA(dE &, AT, v,
4, 3gdquA 5E F5¢ § IRASH 52
)l =Zo] HH F5 AUAE T 349
Ho® WEsts A44E Add. o, BEHE o
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, 58 B4 4o JHE JFASE et
oz FrogHd2E OSLolglx gk (McKeever,
85). Huntley et al. (1985)% 2 &l E38 4
YAZEEH WEHE OSL A7 49947t &
43 o] &8 9FA (ionizing radiation)®, & 419 ¢
A7F EAEo] fdlo 2 HE AdH o]F T P
EERYH F54 AdIAAFL vg s dEst
A3, o]ZHE EAH OSL dAtiEAe] Al
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253 oW (Murray and Olley, 2002; Duller, 2004),
AgAze A% dd(Demuro et al., 2008; Rod-
night, 2008)3% A S 715919 &7(l: Fattahi
and Stokes, 2005; Choi et al., 2006c; Wang et al.,
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2 AFE fste] ojn AtiEAo] A=" 470
FE AAsAT. 0011KS-1S AE AFA
Fdd FHY BN HUDTE o) FE BY
Folm, TNE9517+ &7 EjZmju}ol(Tasmania) ¥
A 28 AR, ER4S Ak 939 Enderit %
HAE, SC08S 9= ARAN MF7A Fu9
W3t A& Algo|th 0011KS-1 @ TNE9517 A&
°] OSL A3+ OSL A3 E FA3E 84 F fast
OSL component”} 7} A HjH 02 o] FoA o
m, ojn] AthZAo] wfg- AL NEE 2 o4
# JTHChoi et al., 2003a,b; Duller and Augustinus,
2006). HFH ER49} SC08& 1 OSL Al & E4 0]
AulZgel At ¥ o2 Hid AEEC]
T} (Choi et al., 2006a; 33 2], 2008). °]= fast
OSL component®] %72 <H4g 3 (thermal stability)©]
Az Fulthdoz T2 OSL component
Eo] "8 &3/ (Singarayer and Bailey, 2003), %3k
dof RzeHA Bkt FrUd 25 E WE &
T2 B2A7)7] "o HHE tig OSL A
4 z27]ZZ(complete bleaching)S THEAZ 7}
ol #7] W&ot
A% OSL 4259 =24 E4L& duro s CW
(continuous Wave) OSL A1} LM (Linearly Modu-
lated) OSL 4135 43t AT 4 3t} CW-
OSL# LM-OSL 4l&e tig AAd Awe A
@ 9](2008)%] “3.4. 99 OSL 425547 7=
ol o, ztEFelA AsstAd o 2T
CW-OSL 21&+= OSL 2135 WEA7]7] 918 o
71399 A& YAA FASHA S4 3 OSL
AFE o3t CW-OSL AlZE AFZF o7 74
Hate A0 Yryn, of AL 47 e

=
hal
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o 4] el7] FrluA 2 B4 v L 24

&S T oA AeFHFA0R g
AthBailey er al., 1997). CW-OSL A 52| 744§
< OSL 213& F43t= 7k OSL component®]
Aulgo wEt 2etdtt. =, OSL iS4l 7H
A3gt Ao 2 deF fast OSL component”} A
&5 CW-OSL A1 29| 7488 7141, fast OSL
component’} &% CW-OSL Al59] 7+ &2
ol Al "k

LM-OSL 413 o713 A71E dgHez
S7HN71HA S48 OSL A& on|gitt. o] o,
OSL 41&+= 7+ OSL component®] 3o]-&3} 3
(photoionization cross-section) =712 A= ¢
A9 Az veun, 7 3371 veide A
w2} fast, medium, slow 1, slow 2.... OSL compo-
nent= OSL A E M2 4 ItH(Choi er al., 2006b).
OSL AtfZAol A Age dutaor d40
2 QFH3E fast OSL component’} A3 ASE
ofml g},

2 AFE 9 CW-OSL 4159 LM-OSL 41 &
ZAL 7|2 ASA AT AA"H Fry
A2 2524 4] (Model: TL/OSL-DA-20)E ©| &
st AT A7 FAo2E FHvds 57
Aol 228 470+30 nm 3] FAAFAL AL
gatgom, o] FUL AHEEt] oF 40 mW/em™S]
AUAZ AIZE o7(stimulation)A|d 4 9t}
=3k 7)71e) AEEe) gl sr WiEt U S o) &
&l A B2 ZAl(irradiation)3} 31 T}

g A2ke] CW-OSL Al 3= 4994 B(natural sam-
ples)Z 260C oA 102 9 ¥A ) 2 (preheating)
& 3, AAFAOE 402 5 71470 2R3
#AH(count rate = cts/0.16s). LM-OSL 21 &= 260
TolA 102 ¢ AAYT AANEES °&
3lod 3,600 3 AAFLL) H71E 0~40 mW/em’
7T S 71 S 3 Thcount rate = cts/4s).

Fod Y dAY dRe dFAR 23 5,
dAnt HHS AFeGTh. HFY PFALEAS
LA-ICP-MSE 24383t AU nZFdse
213 nm®| New WaveAl UP213 #©]# 9} Thermo
Elemental At ICP-MS (X7)7} $124% LA-ICP-MSE
o] &3t =7 ZHAAATHoAA EA e
nFds Aol NIST6127}F 9] H-EFE 2 (exter-
nal standard)® o] 8= UL, A W F4& FIFE
o] &3t Ul¥ EFHY(internal standard method)2-
2 BASAY. £A43 dAhe YA Sig A
AU kT o7t ASE 4¥F Li, Mg,
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Al Ti, Cr, Mn, Fe, Geo|t}. #4202 dHa&
5 Hz, ¥ =7] 40 um, B2 Y= 8.0 Jem’o|H
BAA A} WA A A7 45% 3 30%
oltt. ¥4 #t& A Yotz AMS ZE2 &
o] g3t Al4tE T

2

U M7 AAFYROE A7AA HAY =
CW-OSL 4159 7|9+ fast OSL component”}
A Z o) A5k, 7| A 7ko] AEFE Aoz Hl
of @ ¥17+et medium, slower OSL componentE 2]
71997} A AAA Pk WA, A& upel 2
o] fast OSL component’} A3t A7, & A=
Aol A3 A FE CW-OSL A5 74489 non-
fast OSL component”} $-4|§F A/ ET} AT}, o]
CW-OSL 2159 %7] 0~0.8% S¢ 243 A3
9} 0~1.6% B ZH3 AT H|(o]5 B AF
AN A= “Rognghl”el SthE Fslo] A&Fsl &
ATH A5 A 9 7 AR wjel, 254 A}
ol YA, 0~0.8% FH %7] CW-OSL 4%
+ OSL duZA S g8 gutdoz ARgs = Al
sHSolth. 29 1adlA YERE bke} o], A=
Aol Ags Ao 4HA e F AR 0011KS-1
7} TNE9517¢] CW-OSL A5E= dAtjZ2Adl g
32 g2 o2 F ANY NS HE 52 44
& HolH, o]E9 Rogie b, ER49F SCO8CI H]
3 °F 35% A= =A UEFATH0.7~0.8; 1H 1b).
o] 0011KS-13} TNE951725-E W5+ CW-OSL
2157} ER4%F SCO8 HI3| fast OSL component
T4 vlgo] Eom, metA OSL duiSAol Bt
o A A5YS AR Yepi.

I8 2= 47) A9 A 89 LM-OSL ZAo|t}.
OSL A=Al A3k 0011KS-1 2 TNE95172]
LM-OSL 3412 50z F-olA FHugho] #as
AolA, 29 “fast OSL component””} 4|3}t wF
Holl OSL Ath&4o] & A %+ ER4 % SC08
NBEL 0011KS-1, TNE95173 53 AdxA
GFE, Y& 71719 F2d o7]3Y) 22 LM-OSL
AN E SAHBASAE EFSta, 50 FolA
F3¢ 9371 HAFHA o}, o]E F A9 fast
OSL component= #-- Pl oFatA, A8 &84
A4S 7HsAS Yehdth

¥ 1~45 Z+Z} 0011KS-1, TNE9517, ER4, SC08
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Fig. 1. () CW-OSL decay curves of sedimentary
quartz separated from diverse geological environments.
Each decay curve was read out under blue-LED
stimulation for 40 s at 125C, followed by a preheat
treatment at 260°C for 10 s. CW-OSL signals of the
samples 0011KS-1 and TNE9517 were demagnified by
a factor of 20 and 75, respectively. (b) Rogis values
of CW-OSL curves.

AT RS, AMolY fARES] o] EolA
ofu e B4 Az 27 YA ARE AT 4A]
T EF Al (BT 73~267 ppm)3 Ti (B 61~
248 ppm)9] FHFo] =9kth. 0011KS-1 ¥ TNE9S17
ANEAdAE ALY B Fol TikT 2~31] A%
=% o}, ER4 2 SC08 AlZolA e Al Tiol &
Fol vl 1 9 & 94AEL AlYJY Ti
ghegel oF 1/10 o2 gy Atk Lid Mg
Bt &F Hele 247 12~24 ppm ¥ 5~37 ppm
ol o™, TNE9S172 ALg NEEA AY B
< YA BAA olFoE FiEH AT
Cr, Mn, Fe 418 YA o] Wslr) vl
BE AZ3A olstzE
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Table 1.

Trace element compositions of quartz
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(0011KS-1) measured by LA-ICP-MS (ppm)

of7] FEluli s B4 v g4 24

Table 3. Trace element compositions of quartz (ER4)
measured by LA-ICP-MS (ppm)

An;':)ys's Li Mg Al Ti Cr Mn Fe Ge A“Tiys‘s Mg Al Ti Cr Mn Fe Ge
1 26 2 96 143 0 0 0 0 14 12 0 79 64 12 0
2 14 78 340 40 0 37 124 0 5 135 10 6 58 8 0 0
3 22 3 97 91 0 0 0 0
4 20 14 138 99 0 0 46 0 Average 12 5 73 61 10 O 0 0
5 17 0 81 63 0 0 0 0
6 174 8 64 0 14 0 O Table 4. Trace element compositions of quartz (SCO8)
7 125 9 9l 0 0 0 0 measured by LA-ICP-MS (ppm)
8 9 443 360 101 0 4 8 0
9 170 9 8 0 0 0 0 Ambsls e T o M Fe Ge
10 15 37 1,770 78 0 0 62 0 No.
g 18 g 1714 17261 g g 8 g I 17 26 205 147 0 0 0 0
13 l? 15 11? 134 0 0 67 0 2 o 7 105 72 0 36 2203
3 4 15 313 1,291 0 0 4 0
14 11 6 119 133 0 81 98 0
15 3 3 135 9% 0 0 0 0 4 21 7 100 172 0 24 O 0
16 9 18 993 102 0 1 0 0 5 11 137 699 205 13 O 0 0
17 550 311 49 0 4 0 0 6 18 59 147 178 6 0 0 0
18 5 34 90 55 0 0 0 0 7 5 70 428 243 7 0 125 0
9 27 5 108 4 0 0 35 0 § 59 161 776 305 61 0 0 0
0 30 8 139 6 0 0 0 0 10 39 41 255 29 4 2 0 0
12 0 0 22 17 4 0 0 0
Average 15 35 267 88 0 7 26 0 13 0 35 216 16 0 0 0 0
14 5 6 81 326 O 0 0 0
Table 2. Trace element compositions of quartz (TNE9517) 15 100 8 160 180 0 12 0 0
measured by LA-ICP-MS (ppm) 16 21 5 95 175 0 0 0 O
. 17 20 12 322 305 O 0 0 0
l
AHEOYSIS Li Mg Al Ti C Mn Fe Ge 18 21 6 8 190 0 0 0 0
3' T 9 % 1 o 0 0 o 19 46 6 160 18 0 0 97 0
20 28 29 262 155 O 4 0 0
4 4 12 385 291 0 0 0 0
5 0 0 85 50 0 0 0 0 Average 19 35 246 248 5 5 27 0
6 0 65 301 69 5 2 155 0
TS A L0605 L0 ge) e derel kgl Msle] ol i,
10 0 100 ,88 6 5 0 o o 0011KS$e] 10%, TNE95179] 7,8%, SC08<] 341).
Hogo| mgUrt SiE A3 AR Y%
11 4 0 49 40 0 0 0 0 = = A
3 0 0 32 23 0 0 0 0 T S0 o vk A9l SrFeR e
4 0 11 38 3 0 0 0 0 A&E FoAA AP, GV, Ti", Fe¥', P 52 SiE
6 0 0 51 2 0 0 0 0 2831, Li', Na', K', H'E AsAES 445y
174 37 8 4 7 0 0 0 AANIe] EAse Aoz A ATHWel
18 0 1% 142 & 7 0 0 0 1984, Goetze et al., 2001). ¥ EAA = Sig
Average 24 37 246 121 2 1 35 0 A &8l= o] 2024 Al, Ge, Ti, Fe, 18|11 AA}
= o] 20 24 Livke] BAHAT Ge A9 &
#5l0] 9lo), 4" A gafo] B3] 100 ppm  THON UA R, Fer REHOE SHHof Y3
S zFsith 22 949 AL Li, AL Tid) & o Si A3 o]29l Tigh AA =0l % Lid &
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Fig. 2. LM-OSL curves of sedimentary quartz separated from diverse geological environments.
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% =01 Tio| FFT wolx7] fEOZ 3
AR 3). Aoy Tit T Z mlEF o]2E

Sig 23317 JeiMe 1o o] sl
AFe YA HFgdA: A2 FE A
A(EPMA), ©]zfo] 24 ZF4(SIMS), LA-ICP-MS
ol Olﬁﬂ CHMueller et al., 2003). EPMA H
SHAI kel A, %AILA A7t BasiH,
A AT HYESANEE FHE] o
o] glojAl, I3t o] B7]& A,

EEA A

M2 rlo A r-{m
jub)

ol

=
e e s
g

1, AzAY7}t 412 LA-ICP-MS

Ho] MEE I Itk (Mueller er al., 2003). o1 4
TollA EAE nFdATFE AR 7|Ed B

= LA-ICP-MS AR R919 F-EthMueller
et al., 2003; Flem et al., 2002; Rusk et al., 2006).
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A2E i Aoyt Aty & 4 glov, o&
02 FEd vsted Ausy AMAHPAT Y9
AZAT} 4 F e vFYLY el A}
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Fig. 3. Correlation of Al, Ti, and Li contents of sedimentary quartz grains measured by LA-ICP-MS.
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Aold Ad 2 Ax A AFHT 474 §4
E U Ay NS O E OSL AZEA 43
LA-ICP-MS W FY4AZA S B4 S AANse 45
HAG S vt 49 AEE CW-OSL ¥
LM-OSL 213 B4 we} Ao SA o A3 Al
o} RAYY NEE HEs 28T & d%ith
Ao w40 LAICP-MS £4 A3, Al (B¢
73~267 ppm)¥} Ti (B 61~248 ppm)<] FHFo]
7V =tom, 1 9] Li, Mg, Cr, Mn, Fe 59| &
40 ppm H|TH O AAT HE AEER
OSL §40] Wgs FEHNE EFatal, o %4
wo}“ nEdAgtee] T EAS BAT

E]‘ U}E}H U]%kgliﬂ o= 33 “6_}}4 3010]

o o].‘:
3 — L

A A
o] ATE IFATFATY INATFAALAL (R
AT 7 ZATTA R DAY KRF-2008-313-C00927)
o AYE wol FHFHJY. Aug st} F4
o AASILA XS =Y.
EDES

A4, YB5, £3Y, A, DB, 2E2, 459
(2008) = o TZE(Sorted
Circles)°ll 1'415} OSL <4 A A4 X4
8t3]7], 44, 523-539.
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