Printed in the Republic of Korea
I —

ANALYTICAL SCIENCE
& TECHNOLOGY

Vol. 25, No. 5, 324-332, 2012

http://dx.doi.org/10.5806/AST.2012.25.5.324

Evaluation of construction era of Pungnabtoseong earthen wall,
Seoul by using OSL dating

Myung-Jin Kim*

Center for Applied Radiation Research, Neosiskorea Co., Ltd. Daejeon 305-380, Korea
(Received July 22, 2012; Revised August 16, 2012; Accepted August 16, 2012)

OSL YiEdeE St SHEY S=dMf &

=
frll 21 2=lof A 882174
(2012. 7. 22. 4, 2012, 8.

N

Abstract: Construction era of Pungnabtoseong earthen wall is one of the most popular controversial issues
in Korean archaeological research. For the evaluation of construction era, OSL dating was carried out using
seven pottery pieces collected in each construction stage. From TL/OSL characteristics, and the results of absolute
zeroing test and recovery test, it was proved that the pottery samples were completely bleached. The reliable
paleodose was evaluated by using the SAR method with preheat at 220 °C, and the pottery OSL age was
determined from the ratio of paleodose to annual dose rate. Considering the resultant OSL ages, archaeological
context and the related 14C ages, the first construction era was determined as 294+52 yrs AD (1o SE). Also
we found that the enlargement of construction stage III was 32830 yrs AD (1o SE) and final construction
was finished within 40076 yrs AD (1o SE). Therefore, it is suggested that the construction of Pungnabtoseong
earthen wall was firstly started in the late 3" century AD and several enlargements and repairs had been carried
out, before the transfer of the capital of Baekje dynasty to Woongjin (Gongju) at 475 AD.
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Fig. 1. Photograph of pottery pieces collected in Pungna-
btoseong earthen wall for OSL dating: NCH-PN1-P1
(a), NCH-PN1-P2 (b), NCH-PN2-P1 (c), NCH-PN3-P1
(d), NCH-PN3-P2 (e), NCH-PN4-P1 (f), NCH-PN4-
P2 (g), NCH-PN5-P1 (h) and NCH-PN5-P2 (i).
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Fig. 2. Comparison between natural TL glow curve and
artificial TL glow curve thermally treated at each
temperature.
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Fig. 3. Physical characteristics obtained from the deconvolution
of CW-OSL decay curve.
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Fig. 4. Determination of the minimum thermal zeroing
temperature.
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Table 1. Sequence of SARY method
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Step Sequence intensity®
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b) For plateau test, five preheat temperatures, T °C, varied from
200 °C to 280 °C with 20 °C intervals were used.

¢) OSL intensity was derived from the initial 0.5 s integration
which was subtracted using the background signal estimated from
the last 2 s of CW-OSL decay curve.
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Fig. 5. Dose recovery test for SAR method. In the preheat plateau test, the reproducibility was the most reliable at 220 °C
(a), and at this temperature all recovery doses were in good agreement with the given doses (b).
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Table 2. Natural radionuclide concentration obtained from pottery and its surrounding soil

Pottery Surrounding soil
Depth - S n
Sample (cm) 2381 22T 40 2381 22T 40
(mg/kg) (mg/kg) (%) (Ba/kg) (Bg/kg) (Bg/kg)
NCH-PN5-P2 150 3.49£0.17 15.87+0.79 1.06%+0.05 51.56+£2.13  85.40+1.27 802.05%5.52
NCH-PN4-P1 200 429+0.21 15.67£0.78 2.07£0.10 56.90£1.93  91.73£0.66 826.64+5.73
NCH-PN4-P2 250 3.75£0.18 15.40+0.77 1.66%0.08 56.90£1.93  91.73+0.66 826.64+5.73
NCH-PN3-P1 200 2.741+0.13 23.24+1.16 1.21£0.06 52.224+0.73  85.27+0.64 792.861+5.52
NCH-PN2-P1 400 3.00+0.15 14.50+£0.72 1.78+0.08 46.55+1.99  81.68+£0.63 796.67+5.55
NCH-PNI-P1 600 3.17£0.15  13.73+£0.68  1.30£0.06 47.36£0.75  75.58£0.62 797.21£5.62
NCH-PN1-P2 600 3.06+0.15 16.12+0.80 1.56+0.07 51.85£232  80.58+0.64 845.14+£5.98

Table 3. OSL dating results of seven pottery pieces collected from Pungnabtoseong earthen wall

Construction Sample Effective Paleodose? Annual dose rate® OSL age Construction age
stage P aliquot (Gy) (Gy/ka) (yrs, 1o SE) (yrs, 1o SE)
v NCH-PN5-P2 11 5.23+£0.23 3.25£0.06 400+76 AD 400+76 AD
I NCH-PN4-P1 5 6.88+£0.51 4.08£0.07 325+ 128 AD 35830 AD
NCH-PN4-P2 7 6.32+£0.04 3.76+£0.06 328+30 AD o
I NCH-PN3-P1 6 6.82+0.20 3.42£0.06 14+£67 AD N/A
NCH-PN2-P1 14 5.93+0.15 3.46£0.06 294+52 AD
1 NCH-PN1-P1 6 6.52+0.15 3.13£0.05 72+60 BC 294+52 AD
NCH-PN1-P2 5 9.19£0.28 3.44£0.06 659+93 BC

a) Paleodose was evaluated from quartz grain sample ranging from 90 um~250 pm by using the SAR method'"* with preheat at 220 °C
b) Annual dose rate consists of beta, gamma dose rate and cosmic ray component. Finally, it is corrected for water content using Zim-
merman’s formula'® and beta attenuation through the grains by a factor of 0.9.
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Fig. 7. Estimation of the construction era of Pungnabtoseong
earthen wall from the resultant OSL dates referring
to radiocarbon dates and archaeological context. The
reliable age is finally shown as the black-filled graph
in each construction stage.
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