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Optical dating, using infrared stimulation of K-feldspar grains, was undertaken to determine the sedimentation
rate of a recently deposited tidal flat on the western coast of Korea. Very low luminescence of the natural sur-
face sample confirms that the materials we investigated were well bleached at deposition. The five IRSL ages
obtained show a reasonable stratigraphic correlation with the expected sedimentation rate of approximately 50 cm/
100 yr. In addition the recuperation effect due to thermal transfer was discussed. We conclude that the optical
dating used here shows a great promise to determine the sedimentation rates of tidal flats.
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I &%t o] o R F2 Y HHEGR s A
=] (Huntley et al., 1993; Ollethead et al., 1994 are two examples)°]]
2ol $8HI o] 7MY BEAZAE HLo] 75T Aolza
AZrdt. o] AFAXNE AT Y AlStE YollA AF ARE
At F H2 FoALE 25, F o7 Feplds A
ZAHo] ek A3k 27 HAZe HEE 5 A=A bl
T 7S AL A Al Ea 2HES AT

& 0{7] RO HA ALf=EH

Fodidlas Aoy AN B3 722 B714740] R4
o3 Fele] NUXE WL wl, AEA WA (ionization
radiation)el] &8 ANl ARAgH(attice imperfection)®l] &
(trapping)®d HARFE<] AN WA vfewA W FHlete #
Hol}, EH| F& olvix] B w=t S8 7 Frdldlert
EAEH, 1 & 4] 7|2 BEHE Fo| F of7] Fujdlds
(photoluminescence; PL)O|t}. o] FuAlAE AFe 25004
#A&33, BSE Fopljdlle] A8 AR - §F
Z9] s A2 & Urk(Aitken, 1998). IE EH, AAA
] = A ARl F99 33 WA Fo= QI8 o= A
v AAE 7H A2 EAST o)F, AEol HIBE
wEle] X E o g =&E Ut e, o] e
124e] F o7) FAAEE 022 FHETHEIE bleaching
h. B8 &, o) AL o2V E ATH, FH E
FAYAA (G YA, HEFD AL, ) $-5F4 (cosmic
ray)2] GeFo 2 Tl dizrt A7kl vEste FrtEled), o] F
7 Fuudlz AEe 35 HF A7l tig ZRE AF
siA €,

% 7] Fapd|Al2vF AuiEA el ARE-E7) A1 ZE 22 Huntley
et al.(19857F HAZNA £ A9 514nm Hg FolA
2 2Al o2 RE AEd FAMAIEE A5 Al Al
283 Zo| L Alzolth. ¥, Hutt ef al.(1988) Xe WEE %
Yoz Aoy A2y Fuulda® JESH AE
NS BaEgnt. AL A v WAl disk FoldlAl
2 U257} 1) 7] wE ol Fe A AR A¢E
g0l vlsl $-94< Zhett

7] FlAlA Q) S W vizke Hof) x¥9 A
A=t o7] A7l Aolr R & FH|| Al (thermoluminescence;
TL) At 783 (Aitken, 1985)2.2 H2Fo] A F&dh= 4
$ wt=A] ol e Wl 7IeA] g2 FES AN
Al B & vl itk B3, B Sl e AL &
9 NERE AUE A& = e Fd AR 24 (single aliquot
method)®] 7F531cHDuller, 1991). ¥¥HEo g A& & B0
2 3 Fopals 7oA, Y A E= 54 we] Wo
2 7I81g W A EE Frj4l&E OSL(optically stimulated
luminescence)®|2} S} A2 F o Fpge] WO R 7550 E
o B FojulMAE IRSL(infrared stimulated luminescence)
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At (Age) = A E2 A ZF(Equivalent dose)/I7HZ(Dose rate)

a714, ARRE LA AEREYH FuAAE S48
AR A, A7 A EI AR Fhe] ESORRE ¢, o
B, 7k 2 S50 %E S48k ol

F o7] Rujdldl2 Al 9ol AY3] deiMeE oE 2
7HA 7Hg 0] Aotk A, AtEg ] ol FHe ARGEFE A
F3 FAH7E BEHT] Aol We] =22 s A4 ARAE
o] ¥l Hel2 FEAE|oF Aok, 84 Ao Frjujdls geo] 02
2 " 5 HFH o]0k git}), B4, Ml WA ddeE A
AlelectronyEo] ] AUAEH ] AxAT THE F =0,
o] T H AAE oA o8 AYESH oA ojm et oA
& FXA %= o 97] HA] g I AR 300°C o] &
SollA Qg AAHETRY 7|2 RE #EE FErpldlavte] A
&g o) ARgFE oo} st AlA|, AlRolA BSH Fojldls
o] QIR RE FE WA g A FAE Bo] Fojof &
o YlA, )3 g AISERE A EE FrdAlA 5
e BFY F glofor gt

), A8 ¥ E o 2 (Wintle, 1997), 2@ 717132 2 (Botter-
Jensen, 1997) &3l ATE0] 3= F &7] Fujdldls 4
o) 29 o) 83 B85 AUy 2 A #Ed
T Aol A B th(Prescott and Robertson, 1997).
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Fig. 1. Location of the sampling site.
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Fig. 2. Stratigraphic sections sampled for equivalent dose determi-
nation(black color) and dose rate(white color).

7HE o2 5719 AEE HFH L, °o]EZ AE A, B, C, D, EEZ
TE St AFE de] AEE 258 3t AE Som] AE
= A7 A% equivalent dose)2] ZHE 15k, UHA] 5cm
HEol A5 A7 (dose rate) 3-8 938l AME-SIITHFig. 2).

A% 2 M % (equivalent dose) Sl ot ¥4 F42 o
23 e H3tA PR QolFnt HA EF AFsl] IF 5L
AAT H 22D (sieveyS ©1831 90~150 um =719 A &Rt
S At} o] F AsUY H3y §71ES AAS] A8l 10%
HAHHC)F HISTLH0)Z ARE ATt AZE Al
B v59e AMEsle] Ads) A Bl Hed, 4 o
E Bt} AL YAES 270 glem’?) ¥IFH oz WA A ASL,
A9 A 2.63~2.70 glem® Ato]o|A] AL 2.58~2.63 glem®
Apol9) HSoA E)E ST vlS5do] s EElE dge A4
o e¥E g dom, BeE H9E 40% B of 3 Azt
A= ARt < 3 A7 A=) B4l XEle EelE 494
E U9 AH9 29 AAT & Y& B ol HEurte] ul

=5 % 10 um B = 1A (etching) HEE A G 9] L}Alol
& 48 FullAdAg BAE 4= JA Sri(Aitken, 1985). o
A o] A%, AhatEe] B et AAFLE 7 o I}l
o3t A7 grE 23S B 27t §ith(quartz inclusion technique)
(Fleming, 1970). $1¢] 42 ABA F4& 22T wol= A}
S, B4 TE B AYAZR 495 OEA s
(Mejdahl and Christiansen, 1994). &, @A) o8] f =8 F
| A2 A ASL] 98] 10% B4t B 408 AT A e
o Bale 2 AEE A 2 HAAEEL 10% I3 ER A

FRESCIECERIEL R 3
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g
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Fig. 3. Luminescence intensity corresponding to infrared exposure
time for the five samples showing the increase in luminescence with
depth. All aliquots were preheated at at 220°C for 10 min. and mea-
surements were for 0.2s exposure to the infrared radiation. Each
curve is the mean of the two measurements from a normalized set.

el FEFF o7 oyt mRjetez MPAFe] 7, oF7F
o] NEE YolE AF st Y FAl) o] 2] 24l gl
&g B)stgith(Spooner et al, 1990). A ¥ A 7|z &
27p AR e m v HA AR SRzt
@ Hoa el B0l 0UINLL ol

b o)l AR &9 Ads) el tisted AulEAed 2
2F dE F JEA Y A YPTo|LER
A2 Ao Fo|AE Zzt A7AHT B Ao Aol sl
)| 2Ao g3 FuAAE dE 5 gided, ol o

27t F 2ol YAERSS GAIS. e, of A
gol BlE) PARAS tigk FudlAls S&o] 22 A
T o]gsle] AUHE A& Fig 32 7 oA 8 &
AL Fxoz 50x AR Aol Frjvldl~ o|th Fig. 3
oA B ule} gho] Rulujals As 7t A7kl wet s A
& B 5 3, Zdzhe] AEY g 2] Erdjdls 415e] 27]
AR ARA R AEE el wE ke A BAE
o} Zzbe] Enildls Ase F W At HEs grolH, A
% 723 (dose normalisation) 'H (Galloway and Hong, 1996)2.
2 573 st

EE Fujdlils 248 7|24 daTdel 4XE 9
ul= Riso $3-74¢] TL/OSL 53} Al&%](Automated Riso TL-
OSL Reader)?] 23} o]Fo1%c}. 830 nm 49 2 #o]A
7t A71FLOE AMEEASL, FHASE U-340 ZE 9 A%
2 AR ZHIBEMI 9635QA photomultiplier) .2 A& HATH

AeisHME £

A=A A (equivalent doseyS ASZRHE EEjd A4S o
AR H7} M3 (single aliquot additive dose method)(Duller,
1991)0l 388t AAHATE F, & 7] AEE o83t AL
A8 7 Z e AR Rl 42 (natural luminescence)E &
A &, ALFgor 742 ARJ HWEl RAF 2 AIZMRoZ Bt
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Ae Aglo] THE AR electron)E2] AAS 95k] 220°CA]
108 7HLi, 1991) @ A2 (preheating) F Fr|W| A& 27935t
otk Zzhe] MR Aol thaled 0.5% Bt ERE Rl
22 Faiste] AAIAL BESL o] AFITAHL itste] A
2R AT ARSATHFig. 4). B AN WEH o7, G A
AYe AEoR S 2ol 2FE ARSI FFE F
o] AA FrAls 2ol B FudAdlzrt 3EHEd, ole A4
AIAE HEY] 9% 2Fo] B F AMEE ABE AR X
AL Qo] dFez 4 AAE B 7|2 2AAAE T &4
H 2o AAE 1AL THGalloway, 1996; Hong et al., 2000).
Fig. 4914 B upe} 7ho] A 2AT glo] A&AR1 «7] ¥
& AAYT 3 FEe) B F dAHoT FAE AL BAo]
BEAGA @ Ao, UM Ee] € AAY E V=R QT F
A2 257} fn)=1-aln() 2]9] FEE 7408 AL )it
A71A ne A5 4 AT 2 FopAE S ZolH, f(n)
2 AF FoAlA AE, o= d AAT 2 2AHA oig A
Frolt}, Ztzte] 2o 2 RE 1079 ABE TEo], 2 E 72
AQZ AN FS Haste] AuiALb o8-8, B AASH
Aol 3k B3 042 244 AUl 2= 3% i(Table 1).

1.0
Added beta dose (Gy)

sample C((c) in figs.), sample D((d) in
figs.), and sample E((e) in figs.) in fig.
2 which were corrected by the iterative
fitting procedure(Galloway, 1996), along
with uncorrected data. Also shown, to
the right of the figure, are the repeated
preheat and read cycles which give the
mean correction ratio and the result of
correcting these points by the mean
ratio, which should ideally give a hori-
zontal line. Preheating was at 220°C for
10 min. and measurements were for
0.5s exposure to the infrared radiation.
The curve is the linear fit to the cor-
rected data points.

1.5

3| &3 (recuperation effect)

A2 2 Yol 3 (bleachingy)) A wf-$ & FrojdlilA E=2
TE & 7 A EE A7 BB (storage)° |- € Z* 2] (preheating)
Sl ZoUlAAE #2bE 2L Frulds R 22 7
A7) FEE el o]E 33 gelEt ok Ree-Jones and
Tite(1994)e &l ther IRSL 7oA 29 3)1H -2 Al
B9 4 Axg = ¢ F=HAe 2. o= Yol 17
W3 gFoz Bobgd ©300°C ©)5te] & ouiAldl sPEHE
gyl 28g AASe] & dx7 Bt Yol Wiy EFea
OGS W (300°C 149 @ ouiRel R EHE ¥)oE Ax3
(retrapping)® &, WO o713L v BoTRE WA ot AF
o] AAges 7949 o7 AY=Ey gigelE €59
(thermal transfer) ©]2} ¥th)(Aitken, 1998). 39 L A8}
o} ol T3t polE Holw, §3] g At AlgdAME Al
7l EFH¢ A3 (background signal)7F AeHAA et <
e AR B3] Fo4S et o] APoNA ARES AR
BAEFLE T 7K tE 240 FHE AEE ZAREUT ¥
A ANE AFZLY EZE AEE BY ZAL7](solar simulator;
Honle SOLy)oIA 24A7F =& A71 £ € AA g AFe o
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Table 1. Luminescence dating results
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i3

200 95 dhR 5

Equivalent dose Gamma dose rate Internal beta dose External beta dose Cosmic radiation Total dose rate corrected

Sample (Gy) (mGylyr) rate (mGy/yr) rate (mGy/yr) (mGy/yr) (mGy/yr) Age (m)
A 0.14 £ 0.02 1.53 £0.04 0.29 +0.03 242 +0.06 0.15 +0.01 3.35+0.07 42+6
B 0.20+£0.02 1.53+0.04 0.29 £+ 0.03 2.50£0.06 0.15+0.01 3.33+0.07 606
C 0.24 £ 0.04 1.50 £ 0.04 0.29 +0.03 2.38+0.05 0.15+£0.01 3.29+£0.07 73+12
D 0.25+0.03 1.61£0.05 0.29 +0.03 2.57+0.06 0.15+0.01 3.45+0.08 72+9
E 0.37+0.03 1.35+0.03 0.29 +0.03 2.25+0.04 0.15+0.01 3.01£0.05 123£10

1) Total dose rate corrected refers to the annual dose rate corrected: for water content using the formulae of Zimmerman (1991).
2) Total dose rate corrected also takes account of beta dose attenuation through the grains by a factor of 0.9 (Aitken, 1985).
3) The cosmic ray contribution was taken as 0.15 mGy/yr (Prescott and Stephan, 1982).

4) Gy: a unit of the radiation absorbed dose
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Fig. 5. (a) An example of recuperation measurements after(C) and
before@) preheating for the sample bleached for 24 hr in a solar
simulator. Preheating was at 22(°C for 10 min. and measurements
were for 0.2s exposure to the infrared radiation. Each curve is the
mean of the two measurements from a normalized set. (b) As fig.
5(a), but for the sample from surface.

A A5 g vk 37 FE A THFg. 5()). Fig. 5(a)
oA B viel 2o, AlEw B BAPIAA 24 A7 =2E F
Fajflalzrt #AEEA gdokor, & AAE AF) A2 F

vlAzelA syt gle AeR vZo] B 9 HAFNLS

2N

1.0 15

0.5
Added beta dose (Gy)

Fig. 6. An example of equivalent dose determination due to thermal
transfer for feldspar separated from surface sample. Preheating was
at 220°C for 10min. and measurements were for 0.5s exposure to the
infrared radiation. The curve is the linear fit to the corrected data
points.

e Ao® QAN Y ZAVIZ AE AR 39 A
Ze ez B ATl 2AEATHEFg. 50). A
W& Al ZA dFE 712 A= oPARE BFA|RAA
ko] FullAlat AEEH e, B ZAP] A M E A8

A 72 Q3 3] e Aoz B o ol AUl ¢
AAENeE) Bike BB RS (bioturbation)o]t el

738 Qhard to bleach trap)oll B AANERRE 7|2 A
olg} Az}, gl @ AAT F FoAlrt FEHAA F
7FtA T, A& 0.5% B¢tk € A A% o AAE T
Bed Bl @ o & 3dje] FrlAdlart QA8 o3 A2

=]
=

A HHHNE Folgt 78t BFA R

EERESELES

Uz 2718 Aviad AWl Teiskgh Fig. 62 2714
oz F7hE FoAZTE Sok B AAS YA tg
Ao e PAFAIR, 1049 A= B SHA

0.14+0.02 Gy %<& 44th.
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Fig. 7. Plot of age in years, versus sample depth below the surface

in meters. The regression line fitted by a linear function passes the
origin.

ARA=A A ol AE AF A4 A7 DF(dose rate)y
£ AR 93 g5 adolrh. Table 19 A&H HA 4
2 2 4 S o3 Az A
Godgt Aol MErAZRE i At 7 MHg o
o] AT R A3 Au|RF-g o83l AMEE A E
A G T8, AE 5 K §FS 8] it QIR (Mejdahl,
1979% %53l AR A8 AR F 90%°)do] K& 7t
A YPE Aoz AFFYL, AHEE T ABAA 10£1%9 K
Fol FFHAT A F webdF 2 g 5724 8A 4
AFYe] o} AFEY E47](Model GCW3523-7915-30/ULB
Well-type HPGe detector, Canberra Ltd.)E o]-8-3le] Hojzo
(Aitken, 1985), $FX e 150 4 Gy/yrZ IL& = A THPrescott and
Stephan, 1982). &l A7r AT A5 8 ol tigh
B B2 oA (etching)e B S4E MHE vEjst] 23
It (Zimmerman, 1971).

g £

o] AFNE T At A9 Al HHEL HH, 2
z23E BoE e AMoz 2l B2E FuiisS
Ag=A o] 23ttt A28 AiE 40~50 cm A 2S A5
w g @ 2o we} ex180 2 JeRtom (Fig. 7), 2 ZoA A&
B 2AAYE NFoe T ) AR AFFL] 98 100d
Eot oF 50cm AEE BT Fig. 7904 BE uie}l 7o), Ao
A ARE Zolo) tistd dAFE TN W FATAo
AL Esis AL ARERE =388 20cm dolo] AEE
o] Aol M AL HH g} H|%E3 252 HHHYLSS AT

AYe AFs] A BSA R g BAR Mg A2
A #B2E FAAE v o AHY AR AL Fuh

Az G SRR A1) e A RO ZAEA
ol Hxd B AARE B 7] Frila A 25y

o2 AuitEo] /e F S An|gd. Rl B B2 5
o] N g2 RE ] As} o] AT e} 2ho] wL- FL A A
B9 3¢ 85 A8l gk 727 Feul Al (residual luminescence)
2 3 A dE U3 AET) Qlojol A& AUE 4L
ogE AzEct gog B} odlE AR ¢ ol g9
i3 OSL ¥iESAHE Walsle FPFvhd & o7] FedA
2 A P2 Asliet Ade] BAEAREE dsked W 7]
g Aow Azdnt
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