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ABSTRACT We conducted TL/OSL dating for the earthenware kilns in the Bongsan-ri archaeological site, Osong, which
was occupied from the late nineteenth to the late twentieth century. With the SAR-TL/OSL method, paleodose was
determined from the equivalent dose during the burial period(EDpuriar), the background dose(EDgg), the fading correction
factor(f), and the overestimation correction factor(C). The annual dose rates and their provenance were evaluated from

U, **Th, and “’K. Because the comprehensive absolute age was provided by

the measurement of natural radionuclides
combining the resulting TL/OSL and radiocarbon data, we concluded that, for the absolute chronology of a modern

archaeological site, TL/OSL dating and radiocarbon dating must be carried out together and summed. The construction
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and occupation of earthenware kilns in the Bongsan-ri site had changed from stage I (No.5, 6 kilns), to stage II (No.1, 2,
3 kilns), to stage 111 (No.4) in chronological order. When Bayesian statistics were applied, we found that the absolute ages
of occupation for stages I, II, and III correspond to AD 1910423, AD 1970+10, and AD 1987+4. These results were in
good agreement with the archaeological context or chronology.

Key Words: Bongsan-ri archaeological site, Earthenware kiln, TL/OSL dating, 14C dating, Modern archeological site
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Figure 1. Radiocarbon dates of the charcoal samples col-
lected from the earthenware kilns in Bongsan-ri archaeo-
logical site.
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Figure 2. Spatial distribution of the earthenware kiln in LA AFEE 9% TL/OSL £74-2 Riso TL/OSL

Bongsan-ri archaeological site. reader(Riso TL/OSL-DA-20, DTU Nutech, Denmark)Z o]
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Figure 3. Physical characteristics of the sample of the earthenware kiln. (a) Typical TL glow curve, (b) Typical OSL
decay curve, (c) The comparison of TL/OSL intensity measured from the same kiln sample, (d) Sensitivity change nor-

malized using the first TL/OSL measurement.
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SAR-TL and SAR-OSL methods.



Table 1. Paleodose measured from the sample of the earthenware kiln

Sample Feature Effective MDD EDburial EDBG £ C Paleodose
code aliquot (mGy) (mGy) (mGy) (mGy, 10 SE)

OSK1 No.6 Kiln 1 6 90 435425 0 1 1.01£0.06 432436
OSK2 No.6 Kiln 2 10 7 439+10 0 1 0.99+0.01 443+11
OSK3 No.1 Kiln 4 4 135411 0 1 0.81+0.01 166+13
OSK4 No.2 Kiln 1 5 9 13626 0 1 0.71£0.01 191+£37
OSK5 No.2 Kiln 2 6 3 111+26 0 1 0.74+0.01 150+34
OSK6 No.3 Kiln 1 10 29 24445 0 1 1.02+0.02 239+7
OSK7 No.3 Kiln 2 10 33 235+6 0 1 0.99+0.03 238+9
OSK8 No.4 Kiln 1 2 12 23+1 0 1 0.62+0.06 37+4
OSK9 No.4 Kiln 2 0 31 <MDD 0 1 0.69+0.04 <MDD

IS
@
=}

oo} OSL A& H43Et 325C TL w]a9l 5Yg goz
2 7)20gtctar & A JAth(Wintle and Murray, 1997).
0% BA4e) $717}0k $A0) Tk @ £A717)
21009 Wefehe APZIE of AoA] AHEE FA
%) @4 fading BAE T4 5 glchn BT
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24€ ¥R 39 WS WEh ST Figure 49
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(200 mGy)©. 23 e =A% TL/OSL A13(T)E ©]-83hH O%\“\' O%*d O%\[; O%*; O%\é) O%*g; o%@' O%\B; O%\é
olefat Wit ok RARn Bt AR As W Figure 6. Regenerative dose measured from each 350
EE A oA F2 A4 AR50 mGy) S mGy beta irradiation using the SAR-TL/OSL method.
2HE dojzl TL/OSL AI7|(RD2 5L e A A2
FAete] AoiRl TLOSL AI7I(RS)E M2 BIRSRDSE  apx )@ sdeat 0170 Alge] v(RD/GD)E ol45t] &
o U= BAo| AR oo =A] B I Chrecycle 2 dero) mirjarE: R AR} €2 AAEATHWoda et al.,
ratio). Z12fut o] Aol A H-E3F SAR-TLH S A9 H4  2012).
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Table 2. Annual dose rate measured from the sample of the earthenware kiln

Beta dose rate Gamma Cosmic ray Annual
Sample code Feature (mGy/yr) dose rate (mGy/yr) dose rate
(mGy/yr) (mGyl/yr, 1o SE)
OSK1 No.6 Kiln 1 2.71£0.05 1.67+0.03 0.18+0.01 3.77+0.14
OSK2 No.6 Kiln 2 2.58+0.05 1.68+0.03 0.18+0.01 3.68+0.14
OSK3 No.1 Kiln 3.54+0.06 1.87+0.03 0.18+0.01 4.59+0.17
OSK4 No.2 Kiln 1 3.13+0.06 1.74+0.03 0.18+0.01 4.16+0.15
OSK5 No.2 Kiln 2 3.83+0.07 1.92+0.03 0.18+0.01 4.86+0.18
OSK6 No.3 Kiln 1 2.54+0.05 1.69+0.03 0.18+0.01 3.65+0.13
OSK7 No.3 Kiln 2 3.67+0.07 1.91+0.03 0.18+0.01 4.73+0.18
OSKS8 No.4 Kiln 1 0.62+0.02 0.2940.01 0.18+0.01 0.92+0.04
OSK9 No.4 Kiln 2 0.62+0.02 0.2940.01 0.18+0.01 0.91£0.03
—— £ ZAH 7 ADPAHE] WA Gl WA
— L%i‘? (Liritzis et al,, 2013)E st Axtelglom, o=

1000 4

100 +

Specific activity (Bqg/kg)

N R A S
F F PP T

Figure 7. Specific activities of natural radionuclides in
the earthenware kiln sample measured from gamma ray
spectroscopy.

o, ZhhA, E243, T47) Bl 59 49
£ 0]83H}Aitken, 1985).

o) @l 25 $abel $717kak 214 ARE
Fuke ] Al zo] s b MEEAS Saystel Ao
AP B, 2, Ke] WA ke S5
of. 7 $FEA 2k, Figure 714 B vhol o] 4
= g7 AESEY WA gho] Ueix A5
W FE A2 Hls) B 105 FE B Lo B AMa
Ak olF Q19| 9.4 Wel SO BAD AAPA}
Ag812] uARs gHKim eral, 2007) R A= F47] %
Hol A A& AZAFE ZH(Kim, 2010)7+ 1] w3} B3FS
w, 43 $717bule] AEE AENES Tl AAE
HZo] opd M ER F gt

Fuba) A=) 7S F e LT Al

Al A

2 EYO UEES 185 gem’ O /P T RERLH
A 271X 2] Z)0]E Prescott and Hutton2] F-2]of] tjJs}od
A+Z&31 ch(Prescott and Hutton, 1994). SFA|9F 2wz}
o elgh AT AT HYL BAoE B A
7 A= Aeste] B2 ok 10 um FxE AZAH7] g2
of| a2fs}A] Gkt Table 20 2] H 2% B4 877}
v WA A2 Y] AP FES B4 ’517"°i Q1% kA
T &4 A7 45 o] i S S5t
Z 2 0 2 AA L tHZimmerman, 1971).

3.4. TL/OSL ALK

TL/OSL Ati&AollA dAdie 22)3 Zo] 7hupeiA|
A|ZZ TL/OSL £33} A& HE nuzal A5 =
T YA o 2 HE AMEEE A7RAFRE] ¥
2 AR, 02= YHkE o2 10 RELAE BAH

7L/ OSL A (yr) = —

40

S 412 7170k AN DAL 10
T AR SAH" AT EDpwia, B A% EDsg,
fading E A 1A} f, TojAtE EA IR CE 4] (1) thdstH
of AHEEH.OB(Table 1), ATATHE-E Zob B
& 3 AkEE AR A EE 2'U, P Th, “K9
HHARs (Bake) ahe HERIAR kst ALb= ok



Table 3. Absolute ages measured from the earthenware kilns in Bongsan-ri archaeological site

TL/OSL dating Radiocarbon dating
Cultural Feature S " N B CAL Summed age  Modelled age
stage ample ge eta (yr AD, 10 SE) (yr AD, 1o SE)
£ code  (yrAD, lgSE) Samplecode — oyio oviey Y
Beta-490131  98.64+0.37
No.5 Kiln CAL-5-1 98.42+0.39 1908+24
CAL-5-2 98.65+0.38
I 1910+£23
OSK1 1903+10 Beta-490132  98.76+0.37
No.6 Kiln CAL-6-1 97.74+0.38 1911422
OSK2 1898+5
CAL-6-2 98.29+0.37
No.I Kiln OSK3 1981+3 1980+4
OSK4 1971£9
No.2 Kiln Beta-490129 132.99+0.50 1974+8
1I OSKS5 1986+7 1970£10
OSK6 195343
No.3 Kiln 1960+8
OSK7 1968+3
OSK8 1976+5
11 No.4 Kiln Beta-490130 115.39+0.43 1987+4 1987+4
OSK9 >1980

(Table 2). &L OSK9(4E 277} 2) A| 2o A2 ujg
717k 5 A o] ZHE oMol HAPE MR A
o} 19804 o|Fo] 718l 7ukz ZAskct. o] ATtelA
dojzl ©F BAre] $7]7ka} MR A 2] TUOSL AThS
Table 30] A2|3}5.2.7, o] TLIOSL b= 2 717k}
A% ASAHE guistnz 44 W 717 nte] g 1
w7) 13} Agste] s4 715 it

U3k

4, 1

o] Aol oF At Z717kaF A oA AT
7R A RE e R TL/OSL AEAS 33515
o} =3t FU3 7] 7hto A AFH e EEE AIRE e
2 gagdeta A& = APt TL/OSL AiEA
A3, 0% A 377 A 2 2EY 1 jA
oA ANFE AR LuATF AHES $3AE SAR-TL/
OSLHS o] 83t mig7|7 et Al Rl S48 FA17
(EDpurial) & AH&ESh= At 5-Aol ¥i73 A %F(EDgG), fading
HARIZKD), FjitE BARIZHCO)E AARsH= Ao ul$
a3 & 5 A3tk §3] 371710k A2} o] a2of
A Al s AR ¢ Frjarg BAFJARKO)= Ze
o DuAHE AESHeEYl B4l a4qoh B3
TL/OSL dui&A oz A&7s3t 24 Al 29 dd) 313k
H2AEAFREEH 3 M3t olek g AR

AR S U, 2 Th, K2 BAste] A vl
5 #e2iy A7tA=ET 9 45 87171 S0 A
89 FESEC) QS 24 5 Yk ol A
S717hke] 2714 9 Ex7)s Ugd Bl S8t
AR BTk Table 304 1 vhe} Zo) 35 $717
nfoll A YFE HAA R TL/OSLE the 27]7Hteh &
2] 2apasl YelA A2 AReHA estet. ol 35 7]
7S o]&3E 7] Aitol AT et ALE U] i
o2 AT WApE: QSR A3 559} 65 87
Ziapol| A AHHE Fet A2 A= 19503 o]H o2 At
SE Yo Ad M oF 300 =2 v FAch E3E
2391435 -g7|71ke] Al 19509 0|2 AEEC
Ui a3 dg e A4 2719 A7 AEE o] ZF A
Q2}7} +1.6 o]U|(Spalding et al., 2005) Y= B35t
Z717hke] AEE ANAIEE 2T 4 YU Th(Figure
). ebA] 04 B4k $717bnt g3 e Y 2
R Arjoith BES 9P PAYTL AThEHTS 5
Poh= A2 AH-R) gom, o] AFtoX et o] TL/OSL
AT AP RES TSRS A Sstel 14 U]
3717 heke] Abg L A7 A S FH 0 R FESHE S
epgatcia weke i,

o PN 24 B4k $7)7buk 1 W 2 8717
ule] ALg R A7IAHES 2He] 18] OxCal T2
(ver. 4.3)(Bronk Ramsey, 2009)2] Sum & o] & o] 835}
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Figure 8. Absolute chronology of the earthenware kilns
in Bongsan-ri archaeological site.
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7hah f Ao 37171 SRES | 7=, 2ERE
52 AR 7RG 2 LIS I DAGE, 65 37|
7hah) — I 9413, 23, 35 27|7Hh) — 1 94|43
2717lh2 MBSt ch(Institute of Korean Prehistory,
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