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ABSTRACT: In this study, optically stimulated luminescence (OSL) dating was applied to unconsolidated
sediments in the paleolithic site from Bagwol-dong, Gangneung-si, Kangwon-do, Korea. From a 6.0 m sediment
trench, basal sandy gravel sediments in the lower part were interpreted as paleo-channel deposits, and were overlain
by floodplain sediments in the middle part. Fluvial sediments were gradually decreased as reddish, massive, muddy
deposits in the upper part. Especially, more than two units of soil wedges have been observed from the middle
to the upper part. Due to a lack of sedimentary structures, it is difficult to define the paleoenvironments in this
part. OSL dating was applied to chemically separated fine- (4-11 pm, silt) and coarse- (90-250 um, fine sand) grained
quartz . The ages of coarse-grained quartz were consistent with stratigraphic order (105-42 ka). In contrast, ages
of fine-grained quartz were 2~3 times lower (62-19 ka) than those of the coarse quartz fraction, and show an age
reversal. The OSL ages on coarse-grained quartz agree with the stratigraphic consistency and depositional
environments. OSL dated at between 12 and 20 ka from fine-grained fraction in the middle to upper part, suggests
that several episodes of soil wedge formation during the end stages of the LGM, thereafter fine-grained quartz
input was occurred.
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A47] v| 113} E| A S Y o] EFH7](soil wedge)
BRL 57 o) 3] Ao trrgel 79 A
Ao] QLS ojulae. ol Bk ] 7hE<r}
HAU = A2 4G, T2 520 Y3 EFY 5
Z3} o] uko] Ja) 4akEhe Fzo|CHLee, 1987).
olgt B 2= AW 7] F2te] H7(glacial)
9} 7H) 7] (intergalcial) = o}l 7| (interstadial) 2]
§hE o) T A Ee s} S4olaka AzkE. o
el 7 AT EelAE mlvle] B0l W)
e g AzE 7| FolA FAEYS Ao 27
S}l QUk(Shin et al., 2004; Yi et al., 2006; Lee et al.,
2015). @&te] st {A WA EHFo A= o
$o) 49 mopuy] T HAET Qurko
2 A7) BH 0] 414 BEE AARA WA 5
3 714 - Zo] sh L7kl Bt FAHRoll=
B3 20] 80| ofele LES0| BE}. &
FH7| 2= A47] EHSY SR e L
BG4S WollA 2 ke, 7o maba] 33] o]
Ao] whgl 7] 727} sfite] 54 ThloA]

Gangneung

trench site:

| Sk ER) R AE 7] olshe)
)il T Qlapgo] 2 SHE ] 72 8
422 TAN7)E P2 e} 2R A4S
AASHe B3 MRS thof F2 wx3H0] £
20| £7 2 g4, 197 B30 HAAYE B
sfo] 220 B4 AV|E Sa Eohls ®
o HAZe] W4 Ak 22 bgRato) 2
&A1} 3Fo] 7] Fu)d| A 2 (OSL: optically stimu-
lated luminescence) ANEALS o] A3t 5
A9 EoF 7] 1 ZA| o gt B8 A} A7) of
A= oF]7HA] gt A 2o o] 22| &akaL 9l
THShin ef al., 2005; Kim et al., 2008; Chang, 2013;
Lee et al., 2015).
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Fig. 1. Location and the study area in Bagwol-dong, Gangneung-si, Gangwon-do, Korea.
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B 4327t Ak AR Al-Ete] A4S Hol=
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¥gio] 2 E(Blue LED)% o] AHHIglon), 32
Hrfol 2 ES A} Wl FoluldA ATE
A} Z8THphotomultiplier tube) 2 &3+ T}
7%7)9= Hoya U-B40BEIS AHJ819ch S7H1%
HH o= dAAZAEH(SAR method: Murray and
Wintle, 2000)©] AR&-=%131, 74214 (decay curve)
o] 27] 227} FajdlAdA AlEgEe 2, upx]ut 202
F9ko] Hatgho] w7 A3 (background signal) ZHo
2 ARGE I Fojd AL Al2d o vizts WskE
dolr 7] HJste] A&7 vlE(recycling ratio) ¥} 7]
E(recuperation)©] ARSE|TE A4 0 0o H HA=E
selaby) Slato] ozl 2ol Mol 2 ulg
(OSL IR depletion ratio)& &35t} & AX2] &
ZE$ A& (preheat plateau test)2 TUAEZAE
W8 o]k 160~300C74%] 20C 7+ o= o A
A2 & 7S S5t 2= A= vl

Stk QM 4L TeE Akl 157|712
702 Canberra) SEGc 3018 =@)E ARg-3+ i
23 2] AR EIR HHEe) QERAe 1
A2l GAE AX o] F 54 AT} Mastersizer
2000~ ©]-8-3t n|HA} EAJo] XY= qUct. F4 A&
X Ao} 7]7) 84 ATE Fush] HEHo &
Feile] JERA 2318 =&,

4. 21t I E9|

2YE A AEE HFE o187 Fo71F 0]
HAs AdiSAe] duba el A2 & 10 8.9
Ho] Slrt. GRK-38 =3 A Gl € A= &=
EAIES 5% @A 2= 2 SVME S 2
I, EHEL7H180~220C R 9joIA FAES &+
UATHTHE 3). o Ao M= SHES Y T

0

Table 1. Advantages and disadvantages of OSL dating between fine- and coarse-grained fraction.

Feature Advantages

Disadvantages

* less time consuming

Coarse grain dating * possible to detect partial bleaching

* a-irradiation is excluded

* carly saturation

* feldspar contamination

* Higher saturation doses

Fine grain dating  less feldspar contamination

* higher luminescence intensity

« difficult to detect partial bleaching
* a-irradiation induced luminescence effectiveness

* consuming sample preparation
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Fig. 3. preheat plot of D, values using preheat temperatures from 160 to 300°C for coarse-grained quartz (GRK-38).
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5 220CE ¥ AAY =2 Gy, e B
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S8 160C 2 Alefslo] 5741 240 Z83lsch
L CECER NP
7|20l A A EA|7](OSL intensity) 2} W2 A
Zehs A3 RATHIE 4a). o)= YA A9 A
50| o] uizteln] w27 Z4fes Solus 4
(fast component)o] A2 LteRAch A T4
9] 3¢ = A|ZE0]|A exponential+Hinear component
2 fitting =™, AFAXAZF Zh-2 linear componento]|
ZAE T2 4b). Linear component®] 73-¢- A%
T410] 300 Gy o A& o2 F7185l7] whizoll 2+
AAZHnatural dose)©] 3E3Ksaturation) =|A| LS
2 RA[gkE ESHSAR protocol 27 527 |(measurement
cycle)d WIAE WIS Uet= T/ To(Te A AZF
Z4 DAY AN, TuAIA R S g4 19 A1
A=) =A A3, 0.9~1.1 o] w9 2 W3} S
HATHIH 4e). o= 229 cycle mict 7IZ= W3t
7h o9 A 22 AXS) AlgE A Qe ST
S4 A7 E3h 29 A G v 2 vl =2
Fo71Ruu AL A SA719} wEA sk Ek
2 HHHIH 5a). 4% ZA12 Exponential+ linear
componentZ fitting =™ ¢F 250 Gy o4} &2 o=

2]
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Z71tet. AR ZH2 exponential component
o A S QEHLY 5b). T/ T 0.9-1.1 o]uhe] o
9 v Zhe BT TR o). Theh e Fual
EAE2 AE € 29 49 25F SAR protocol &
ol g3t Zulul AthEgol Halelglm, ol 2y
=24 drf 2352 A= E} Eoby AzhEc,

sRIgk 29 He] FolrRaldAL i =
A Ane AEE A9 ASA 2 gk Ho of
2~3uf & 2E Hth 2YE A P2 RE Y
Fo7|1FulAs ASA Aak= 10546 kaojlk] 42+4
kao] Ao £ YIS Holn FAZC2 2 dX]
Sk B, AlEA A g2 6215 kaofl 4] 19+1 ka9
Ao 232 oot SAFoE AE S-S Byt
(2 6 F2).

S P o SAEE HauHe S5
F7re 27 49 An) 27 ke 7% 0= MIS
(Marine Isotope Stage) 5a%} 5co| 3gglct. Hid,
Y T AEE A o8 Al A g
MIS 29} 40f| st A1 @A A
A AHAAZE 5 kmoll, s EE= oF 30 m H
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Fig. 4. The natural OSL decay curve (a), the dose response curve (b), sensitivity (Tx/Ts) measured for repeated re-
generation cycles (c) and statistical graphs (d, e, f) of D¢ values for coarse-grained quartz (GRK-05).
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Fig. 5. The natural OSL decay curve (a), the dose response curve (b), sensitivity (Tx/Ta) measured for repeated re-
generation cycles (c) and statistical graphs (d, e, f) of D values for fine-grained quartz (GRK-05).
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v = 3Hgo|A A1 9] 4 (bleaching) HH
SHA| o] FA] Zste] Al Ayt o F 7t = ik
FAsttiHu et al., 2010; Zhang, J.F. et al., 2010;
Zhang, Y.E. ef al., 2010; Guo et al., 2012). SHI=
BASS ez Alg 94 21 499 Fo7]1F 0]
YA AtiE7g AasE vl wsl] 2 24 (Holocene:
oF19hd o) E|&ZFollA= A2 & YAste A

—_ = o

A= AAJHKim et al., 2015a). 3}A| T &7] &
Zo|AEA| A REA = 2HE AY9 Al1dE0|
27| Z3Hearly saturation)=|o] AA| E|A A|7| Kt
T F7HE vHE, A A G2 AldSo] x5}
A ghot A AthE 2 AA7HE BofFIrh(Kim et
al.,, 2015b). o At Ao A= APE AFo] =
A A QY Ad) Ao B4 FUEEGE AR

Table 2. Dose rate information, equivalent dose (De) values and OSL ages for unconsolidated sediments in the paleo-
lithic site from Bagwol-dong.

Water 4 Alpha Betadose (Gy/ka)  Gamma Cosmic ~ Doserate (Gy/ka) De (Gy) (kaAzg;SE)
Lab.No Content (m) dose ——— dose dose . f’
(%) (Gyfka)  0¢ fine grain  (Gy/ka)  (Gylka) BJrVJ.r ot Bﬂ.ﬁ coarse quartz fine quartz coarse ine
cosmic cosmic quartz  quartz

GRK-01 127 +5 45 030 £0.15 1.51£0.09 1.72£0.12 091 £0.06 0.12+£0.01 2.54 £0.11 3.04 £020 26635 +£9.25 189.86 £7.91 104958 624 £48
GRK-05 147 +5 4 044 £022 181+0.11 206 £0.14 122+0.07 0.12+£0.01 3.15 £0.13 3.84 +027 263.67 +11.52 4638 +1.11 83.6 £5.1 12.1 £09
GRK-22 248 +5 25 038 £0.19 2.02+£0.11 230 £0.14 121 £0.07 0.15£0.01 338 £0.13 403 +0.24 16279 £1993 82.00 +£1.77 482 £6.2 203 £1.3
GRK-38 183 +5 0.6 045 +£023 187+0.11 2.13£0.14 1.25+0.07 0.19£0.01 331 £0.13 402 +028 13855 +128 7570 £1.56 41.9 +42 188 +14

“The water content is expressed as the weight of water divided by the weight of dry sediments.
lJAlpha dose rate was calculated using an a-value of 0.04+£0.02 (Rees-Jones, 1995).
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Fig. 6. Comparison of OSL ages for fine- and coarse-grained quartz samples and grain size distribution patterns.
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