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Abstract This study, a part of scientific analysis of the 23 Neolithic red earthenwares excavated from
southeastern coast and islands. We analyzed earthenware through statistical method and hardness analysis
of clay, following the analysis of clay composition, its firing temperature, pigment composition and its
thickness. Clay composition was analyzed by using ICP-AES and XRF, and then Principal Component
Analysis (one of multivariate methods) was used for classification. As a result, clay of the earthenware
was classified into 3 groups(Bumbang, Youkjido and other sites). In addition, hardness analysis of pigment
and clay based on the depth of earthenware surface showed that pigment layer containing JOts of Fe

had higher hardness than clay part, which can be interpreted t@tcBetributes to raising hardness

in case of high temperature firing. The fact that pigment hardness is higher than that of clay part implies
that pigment was applied before firing.
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Table 1. List of samples and their characteristics

no. (cm) layerfim) Observation of eyes

1  Yondaedo 11th plain 0.7 50-130 ¥ 32, &4 (O)

2  Yondaedo J. mixed soil-shell layer needle-like decoration 0.6 10-68R1FH, 413154, s (O)

3 Yondaedo R.lla layer applique decoration  0.5-0.8 20-50ER173, £4135]154, 134 (O)

4  Yondaedo RII layer impressed line 0.7 20-100FH 3, &4 - ¥ 3|S4 (O)

5 Yondaedo M. disturbed layer impressed line 0.6 120-328=H54, +A3l=3t (O)

6 Yondaedo Q.IV layer plain 0.7-0.9 30-60 FIHTA, SAI5| 54, FRAZA (O)

7  Yondaedo R.IV layer plain 0.5-0.8 20-60 EHHEFA, A= (O)

8  Youkjido disturbed layer applique decoration  0.6-0.7 20-80E W, A3kt Q)

9  Youkjido disturbed layer applique decoration  0.6-0.8 120-49 T2, £413] 54, 22144 (Black) ©)

20-400 (Red) ©)

10  Youkjido stone-filed area plain 0.6 70-120& WA, SR LA, 22144 ()

11 Bumbang B.4 layer plain 0.4 90-180 |4, 41524, 221424 (©)

12 Bumbang C.6 layer plain 0.5 10-30 FRIFA, S45 7, 22144 (O)

13 Bumbang D.9 layer rows of dotted line 0.7 50-10GE 8|4, £43724 (O)

14 Bumbang D.12 layer plain 0.5 10-1208H 53, £43124 (O)

15 Bumbang H.VI layer plain 0.8 20-70 ERFE, H43 24 (O)

16 Bumbang H.IX layer plain 0.6 100-150 21574, £44724 (O)

17 Dongsam IN2-3 layer plain 0.4-0.6 50-200 ZFHFA, $40924 (O)

18 Dongsam IN3-5 layer plain 0.8 60-250 FHFH, SH4Z24 Q)

19 Dongsam IN3-9 layer plain 0.5-0.7 100-190 EHFA, £418204 (O)

20 Dongsam F\2-3 layer plain 0.5-0.7 250 FRFE, SAHZEA (©O)

21 Dongsam F\B-2 layer plain 0.5 20-120 FHFH, S475724 (©)

22 Dongsam G\& layer plain 0.4 50-150 XFHTH, $418724 (O)

23  Yangnam Haseori plain 0.6 150-400 /T2, 415204 22144 (©)

O : reddish outer surface

© : reddish outer and inner surface
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Table 2. Component analysis result of raw materials
Component

Sample SiO, AL, FeO, MnO MgO NgO K,O SrO RO, TiO, CaO Total
1 69.12 16.44 1.80 0.01 0.33 1.16 2.25 0.04 2.58 2.05 3.59 99.37
2 68.98 17.58 247 0.02 0.40 111 1.64 0.04 1.12 1.55 470 99.61
3 69.69 15.88 1.69 0.03 0.46 0.97 217 0.04 1.74 2.13 4.69 99.49
4 60.18  20.79 4.08 0.01 0.66 0.92 1.49 0.03 1.67 241 420 96.44
5 60.18 16.25 5.02 0.05 0.76 0.96 1.30 0.04 1.43 1.97 7.27 95.23
6 63.79 1531 3.46 0.07 0.73 1.09 2.54 0.04 2.88 2.03 3.92 95.86
7 63.14 17.01 3.30 0.03 0.55 1.48 1.67 0.04 2.27 1.80 430 9559
8 59.40 15.69 2.85 0.06 0.45 2.18 2.04 0.03 5.68 2.10 2.38 92.86
9B 62.13 1436 4.65 0.02 0.20 1.46 1.86 0.02 3.91 1.32 1.33 91.26
9R 63.22 1531 459 0.06 0.20 1.15 1.58 0.02 3.82 1.28 1.27 92.50
10 63.80 14.18 4.36 0.03 0.20 1.28 1.54 0.02 3.83 1.30 1.55 92.09
11 64.91 17.01 5.23 0.08 0.73 142 2.28 0.02 0 1.85 5.50 99.03
12 65.85 16.63 5.76 0.10 0.63 1.16 1.83 0.01 0 1.25 264 9586
13 61.68 13.80 442 0.06 0.56 1.00 1.43 0.03 0.64 1.97 6.56 92.15
14 70.62  13.80 1.76 0.04 0.40 1.66 1.89 0.02 0.46 1.25 2,97 94.87
15 74.16  13.04 2.03 0.09 0.48 0.77 2.10 0.01 0.49 1.04 2.33 96.54
16 67.68 13.23 3.19 0.11 0.40 1.67 2.00 0.02 0.34 1.26 3.08 92.98
17 5956 15.69 4.26 0.08 0.42 1.00 1.92 0.02 2.35 2.06 411 91.47
18 62.65 13.61 3.33 0.08 0.73 1.06 1.55 0.07 3.95 1.46 5.10 93.59
19 64.78 16.44 3.20 0.04 0.70 1.02 2.22 0.03 1.34 154 3.65 94.96
20 63.51 16.82 5.39 0.040 0.86 112 212 0.04 0 1.90 5.05 96.85
21 59.77 1569  4.93 0.04 0.75 1.32 1.23 0.08 2.78 1.52 7.29 95.40
22 61.01 17.77 5.89 0.04 0.83 1.04 1.34 0.03 0.61 191 4.24 94.71
23 70.47 1512 2.93 0.03 0.60 1.85 1.77 0.02 0.62 1.63 2.09 97.13
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Fig. 1. PCA analysis for component of raw materials.

Table 3. Average microhardness value of raw materiafs

Sample no. 1 2 3 4 5 6 7 8 9B 9R 10 11

Average hardness 85.3 69.3 95.9 111.2 853 58.2 66.5 72.2 62.0 48.4 73.7 83.4

Sample no. 12 13 14 15 16 17 18 19 21 22 23
Average hardness 58.8 61.1 66.3 72.3 84.4 71.8 70.7 31.7 321 204 51.8
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Photo 1. Pigment of sample no. 5. Fig. 2. Microhardness with depth for sample no. 5.
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Photo 2. Pigment of sample no. 6. Fig. 3. Microhardness with depth for sample no. 6.
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Photo 3. Pigment of sample no. 7. Fig. 4. Microhardness with depth for sample no. 7.
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Photo 4. Pigment of sample no. 11.

Photo 5. Pigment of sample no. 14.
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Photo 6. Pigment of sample no. 16.
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Fig. 5. Microhardness with depth for sample no. 11.
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Fig. 6. Microhardness with depth for sample no. 14.
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