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WDXRF 2 :SiAl K 1%, Fe.Ca
. WDXRF , 2%, Na.Mg.Mn.Ti P 4%, Rb.Sr.Zr.V
13 8% Cu  As 15%19.
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2 WDXRF
Table 2 The WDXRF data of pre = Qin hard pottery sherds from three sites of Boluo County, Guangdong Province (Mg°g D)
ALO Ca0 Fe O3 K0 M Na,O SO, TiO

/><21(3)4 B /X 10* o /X 10* /><210“ /><g(1)04 H /X 2104 ’ w /X 1204 /X 1204 v “ “
B3 M 20.388 313 0.130 687 5.5%3 1.689 0.40 177.8 0.077 472.7 1245 65.237 0.6 9R.4 57.8 409.6
B6 M 24.435 2622 0.131 77.7 2.918 1.677 0.451 129.1 0.089 172.6 1199 65.295 1.014 113.3 75.5 3&.1
B8 M 23.08 3485 0.15%9 691 3.608 1.791 0.459 150.6 0.099 152.8 127.1 65.560 1.017 109.7 100.7 39.1
B9 M 23.693 2369 0.152 106 4.329 1.19 0.395 201.6 0.1 185.9 9.6 64.434 1.348 112.7 75 420. 1
Bl M 24.744 3639 0.160 77.2 2.617 1.623 0.464 166.1 0.103 187 1336 64.645 1.346 116.1 44.5 353.4
B12 M 23.431 3625 0.157 7L1 4.177 1.78 0.454 168.5 0.115 172.6 1253 64.827 1.41 111.1 82.4 393.3

Bl6 M 23.770 309.1 0.147 1155 4.074 1.68 0.434 143.4 0.131 242.5 117.8 63.701 1.068 101 88 376

B20 M 25.185 337.4 0.160 759 5.535 2.077 0.453 220.8 0.089 244.9 160.9 60.749 1.7 RW.8 41.4 318
B2 M 23.009 338 0.12 751 5427 1.80 0.480 159.5 0.097 148.3 13L5 61.56 1.6 H.4 80.4 357.6
B2 M 26.023 201.1 0.135 997 4.202 1.260 0.425 154.3 0.078 168.2 95.7 62.111 1.1 121.3 75.5 395.9
B4 Y-118.342 301.7 0.161 70.7 5.718 1.170 0.421 9%.5 0.097 2637.5 84.5 67.410 0.962 9R2.5 49.1 440.6
B25 Y-124.707 3727 0.157 541 3.383 1.774 0.400 1%.5 0.114 632 145.1 64.304 1.006 & 96.4 331.1
B26 Y -1 24.659 3652 0.2001 57.5 5.079 1.583 0.426 15.9 0.182 1219.8 121.2 61.768 1.019 103.9 59 335.2
B27 Y~-124.682 3048 0.192 67.1 5.643 2.06 0.516 140.9 0.119 265.4 1425 60.430 1.046 112.3 79.1 28.8
B2 Y-128.199 3921 0.172 6L1 4.557 1.793 0.449 201.2 0.102 1425.1 151.4 58.737 1.091 111.4 107.8 290.2
B2 Y -124.207 4226 0.145 733 4.306 2.313 0.609 219.2 0.10 240.7 1619 62.732 0.¥41 10.5 84.5 265.1
B36 Y-224.160 411 0.170 752 4.0 2.170  0.52 117.9 0.10 242.2 1467 62.617 1.068 118.6 48.6 310.4
B38 Y -2 23.484 3581 0.19 752 4.665 2.187 0.54 116.3 0.106 339.7 147.6 63.367 1.019 1.4 53.2 28.9
B39 Y -2 26.670 5739 0.214 89.3 3.763 3.03 0.738 147 0.214 358.9 2039 60.81 0.9%1 10.6 143.4 258.9

B40 Y -2 26.408 420.9 0.132 729 5.407 2.277 0.493 191.7 0.098 242.9 1714 59.260 1.069 113.5 83.2 313
B4l Y -2 26.685 411.1 0.142 782 3.489 1.871 0.454 15.1 0.009 1155.6 1523 61.734 1.161 112.8 76.9 320.3
B4 H 26.125 150.5 0.129 548 5.294 1.202 0.387 138.1 0.067 189.7 75.6 60.308 1.113 78.4 48.9 3RW.2
B5s H 25.155 192 0.129 73 3.514 1.123 0.375 124.9 0.058 212.9 81.3 63.343 1.048 103.4 72.1 42.6
B56 H 28.102 279.9 0.154 843 5.588 1.761 0.494 176.4 0.073 214.2 1225 57.93 1.9 12.2 68.5 320.5
B57 H 23.611 286 0.149 73 4.757 1.671 0.420 164.9 0.004 148.3 1135 62.82 1.002 103.4 70.2 377.8
B58 H 25.063 2435 0.14 73 4.429 1.607 0.437 151.5 0.089 239.8 1088 62.44 1.063 103.4 57.5 39.9
B H 23.016 2347 0.142 73 5.396 1.558 0.40 162 0.6 196.9 1051 62.80 1.001 103.4 60.6 378.9
B6O H 26.118 2047 0.129 757 7.22 1.046 0.432 138.3 0.065 198.5 69.1 56.142 1.196 101.5 71.5 421.1
B6l H 24.813 1727 0.123 87.2 4.1 1.163 0.383 14.1 0.063 164.5 86.5 62.077 1.046 104.1 70.7 374.3
B62 H 24.465 289.3 0.154 622 7.123 1.725 0.429 173.9 0.068 182.6 1149 59.005 0.916 7.7 74.4 331.8
B63 H 25.642 270 0.140 77.8 4.478 1.344 0.404 212.1 0.073 239.8 93.5 61.753 1.158 120.6 74.3 410.3
B4 H 27.269 2523 0.152 982 5.180 1.678 0.472 261.4 0.084 176.2 117.9 59.009 1.138 12.3 59 34.3
B65 H 24.575 2835 0.115 63 5.321 1.560 0.413 124.2 0.086 153 1066 61.468 1.134 9.3 79.9 423.4

B66 H 25.843 119.1 0.113 724 4.532 0.571 0.321 215.6 0.47 211.3 485 62.256 1.293 8.5 74 426
B67 H 22.536 2836 0.159 535 3.143 1.521 0.515 131.6 0.9 236.9 1347 66.826 1.238 92 44.9  368.1
B68 H 25.941 190.9 0.141 831 4.778 1.332 0.345 123.8 0.086 193.2 93.2 61.03 1.131 105.5 82.2 371.7
B® H 25.148 177.4 0.115 73 5.910 0.775 0.440 111.1 0.045 333.9 57.8 60.747 1.199 128.9 78 442.3
B70 H 23.966 2582 0.106 636 3.455 1.41 0.369 118.3 0.086 163.6 107.2 66.294 1.078 102.8 88.9 428.8
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Fig. 1 Linear regression plot of INAA vs WDXRF values of Fe;O3 contents
in 38 hard pottery sherds from Boluo, Guangdong province
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Fig. 2 PCA plot of hard pottery samples from Meihuadun Yingang(two peroids)
and Henglingshan sites by WDXRF data
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Fig. 4 Scatter plot of chemical compositions of hard pottery from five provinces of southern China

3 N N Si02. ALO3. RxOy ( )
Table 3 Average percentage values of Si02, ALOss or RxOy in hard pottery of Zhejiang Jiangsi, Fujian or Guangdong provinces

(Data are normalized)

Si0,% ALO3 % RxOy% Si0,% ALO3% RxOy %
ZH]J 69. 40 19.13 11. 48 7. 39 12. 93 7.68
X 69. 00 21.24 9.76 78. 53 14.32 7.15
FJ 66. 42 23.47 10. 12 76. 70 16. 09 7.20
GD 65. 47 25.92 8. 61 76. 49 17. 87 5.64
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Study on the pre — Qin hard pottery of Boluo county,
Guangdong province with XRF and INAA

WANG Jian - ping', CHEN Tie —mei®, CHENG Yu —bing'
(! Consarvation Centa, National Museum of China, Béjing 100006 China)
College of Archaeology and Museum, Peking University, Bdjing 100871 China)

Abstract: In order to reveal the provenance, sintering pocess of ancient pottery from Meihuadun, Yingang, and

Henglingshan sites of Boluo county, Guangdong province and additionally the details of technology spread and cultural ex-

change derived from porcelain production anong the three places, thirty — eight hard pottery sherds collected from these
sites were studied with WDXRF and INAA . These sherds are of Western Zhou to Spring — Autumn, Warring States Peri-
ods. Concentrations of 16 or 27 elements were WDXRE or INAA measured and then principal component amalysis was ap-

plied to the XRF and INAA data sets in the purpose to classify these sherds. The study indicates that ancient pottery of

these sites might use raw materials of different origins for hard pottery production, as hard pottery sherds of these 3 sites

show different chemical composition patterns. Additional study demonstrates that hard pottery samples of Guangdong are

regionally characteristic of higher Al;03 content than those of Zhejiang, Jiangxi, and Fujian provinces.
Key words: Pre — Qin hard pottery of Boluo, Guangdong; WDXRF'; INAA; PCA ; Provenance study on ancient Chinese

ceramics



