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Abstract: Gosan-ri site is known as the early Neolithic cultural heritage, in which an archaic plainware, called
as the Gosan-ri-type pottery, was excavated regarding as the first pottery manufactured in Korea. In this study,
OSL dating was carried out to five soil layer samples collected in stratigraphic cross-section for evaluating
the formation and occupation of the Gosan-ri site. Paleodose of each soil sample was calculated using the single
aliquot regenerative dose (SAR) method with preheat of 220 °C and finally determined using maximum age
model, considering its deposition process. The OSL age was determined from the ratio of paleodose to annual
dose rate. From the resultant OSL ages and the related 14C dates, it was concluded that the Gosan-ri site was
formed after 9,000 BC and a variety of cultural feature including the Gosan-ri-type pottery were occupied ranging
from the early Neolithic to the middle of 4,000 BC. Finally, the Gosan-ri site was discarded in the middle
of 4,000 BC and has been arrived at present through natural deposits.
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Fig. 1. Photograph of stratigraphic cross-section and sampling
position in the Gosan-ri archaeological site, Jeju Island.

Analytical Science & Technology



Evaluation of the formation and occupation of Gosan-ri archaeological site in Jeju Island using OSL dating 271

Reference Calculated from ICSD using POWD-12++ (1997)
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Fig. 2. XRD analyses of the soil samples collected in the
Gosan-ri site.
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Fig. 3. TL/OSL characteristics obtained from the sample of JIM-KS3Re: TL glow curve (a), CW-OSL decay curve (b), LM-

OSL signal (c¢) and TR-OSL signal (d).
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Table 1. Sequences of SAR method

Step Sequence . OSI.J b)
intensity
1 Preheating at T °C® for 10 s
2 Blue LED stimulation for 40 s at 125 °C Ly
3 Test dose irradiation, Dy
4 Cut-heat to 220 °C
5 Blue LED stimulation for 40 s at 125 °C Ty

6 Regenerative dose, Dy and repeat from step 1

a) For thermal transfer and plateau tests, six preheat temperatures,
T °C, varied from 200 °C to 300 °C with 20 °C intervals were used.
b) 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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Table 2. OSL dating results of five soil samples collected from Gosan-ri archaeological site

Soil Sampl Effective  Paleodose” Annual dose rate (Gy/ka) Total OSL Age
layer ampe aliquot (Gy) Gamma Beta Cosmic ray dose rate”  (ka, 16 SD)
5 JIM-KS1Re 49 18.97+1.48  0.60+0.04  0.62+0.04  0.19+0.01  1.41+£0.06 11.44+1.20 BC
4 JIM-KS2Re 68 17.16£1.26  0.62+0.04  0.71£0.05  0.19£0.01  1.52+0.06 9.28+0.94 BC
3 JIM-KS3Re 87 8.99+0.48 0.58+0.04  0.64+£0.04  0.19+0.01  1.41+0.06 4.37+0.42 BC
JIM-KS4Re 29 6.03£0.49  0.66+£0.04  0.82+0.05  0.19£0.01  1.65+0.06  1.64+0.33 BC
2 JIM-KS5Re 28 1.71£0.14  0.44+0.03  0.52+0.03  0.19+0.01  1.15+0.07 0.52+0.14 AD

9Using the SAR method® with preheat at 220 °C, paleodose was evaluated from quartz grain sample ranging from 90~250 °C.
YTotal dose rate was corrected for water content using Zimmerman’s formula'” and took account for beta attenuation through the grains
by a factor of 0.9.
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