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Abstract: In this paper, the composition of 62 pieces of pottery from the Neolithic Age and
Shang-Zhou period unearthed at Maiping site are analyzed by X-ray fluorescence (XRF) method.
The results indicate that the content of P»Os in the Neolithic pottery is much higher than that in the
Shang-Zhou samples, with a decrease from 3.58% to 1.28%, reflecting raw materials with high
phosphorus content were used in pottery making in this region.

The content of available phosphorus (OLSENP)in the water-level-fluctuation area of Hanyuan
Pubugou Hydropower Station was 10.23 ~ 74.49mg - kg'l, and the content of P-Os in raw soil
samples collected from Shizishan Site is about 0.35% by XRF, indicating that the phosphorus
content in the soil of the site is very low, which does not directly cause the high P content in
pottery. Instead, it was possibly caused by organic matter added artificially during pottery making,
or from clay rich in organic matter, representing a regional pottery making process.

Similar pottery making process and style have been discovered in the neighbouring Neolithic
sites of Shizishan and Longwangmiao, indicating that all separated Neolithic sites in the Hanyuan
Valley belonged to the same cultural community. The use of raw materials with high phosphorus
content is not reported in other Neolithic sites in Sichuan Province, which also provides strong
evidence to identify the group of Neolithic sites in Hanyuan Valley as a new archaeological culture.

Key Words: Neolithic,Shang-Zhou period, Hanyuan Valley, Maiping Site, Pottery
composition
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HEmms Si02 Al0s; Fe;0s K:0 MgO P»0s cao TiO:
No.1 64.6734 21.9776 5.0594 2.8246 2.4549 0.443 0.895 0.8509
No.2 58.9864 25.0894 6.5629 2.4204 1.9939 2.5362 0.8919 0.8968
No.3 57.8045 20.9158 5.6645 2.4946 1.9697 5.9372 3.1332 0.8851
No.4 55.578 24.5906 6.1698 2.8918 0.9604 6.3289 1.878 0.7857
No.5 57.0392 24.319 5.7438 2.5403 1.2785 5.6132 1.8766 0.8117
No.6 49.0468 31.1206 6.6608 2.1615 1.432 6.3605 1.7706 0.7365
No.7 62.598 22.9628 4.3944 3.8304 1.5588 1.5086 1.8064 0.5172
No.8 55.8944 23.8273 6.5053 2.9708 1.4709 5.2594 2.6785 0.689
No.9 59.2312 22.8144 5.703 3.9468 1.329 4.0833 1.4976 0.6743
No.10 57.2705 20.8655 5.572 3.1555 1.8173 6.2488 3.0747 0.7544
No.11 58.6886 24.7722 4.92 3.9124 1.0874 3.52 1.8325 0.4006
No.12 54.8432 23.5472 6.0871 2.7431 1.213 7.723 2.1278 0.9229
No.13 62.7054 21.8531 5.813 2.4095 1.2104 2.2701 2.1393 0.7872
No.14 55.3873 25.0453 6.0951 2.4985 1.1491 6.2519 1.9091 1.0234
No.15 60.5172 23.4343 5.7235 2.8124 1.6782 2.5049 1.6226 0.9424
No.16 59.0169 25.1011 6.7267 2.4098 1.9237 2.0905 1.0621 0.882
No.17 62.518 23.4391 5.9039 3.4092 1.618 0.6979 0.8723 0.7403
No.18 63.7206 22.1648 6.195 3.3073 1.4861 0.5411 0.7729 0.8215
No.19 56.8566 23.7073 5.9819 2.3977 1.5008 5.6476 2.2256 0.8933
No.20 59.149 25.1147 6.6444 2.4368 1.7516 2.0943 1.0822 0.8954
No.21 55.2193 23.7647 5.8912 2.7445 1.3098 6.9714 1.732 0.824
No.22 59.6006 23.7478 6.083 2.5321 1.5804 3.2091 1.7866 0.7854
No.23 65.156 21.0597 5.4029 2.8442 1.6795 0.2518 1.9535 0.7723
No.24 62.5224 22.8303 6.0563 2.3249 1.2948 1.3691 2.0318 0.8744
No.25 62.4818 21.4213 5.9487 2.8494 1.4488 2.1653 1.8693 0.8479
No.26 64.305 22.0707 5.8139 2.8078 1.6508 0.4475 1.048 0.8211
No.27 60.1682 23.4756 6.4128 3.1697 0.9704 2.1325 2.0085 0.9591
No.28 56.4542 24.1315 5.7357 3.3819 1.3584 5.3034 1.9469 0.7093
No.29 62.4188 21.8617 5.9693 2.8458 1.3285 2.0809 1.8302 0.8117
No.30 60.7422 23.5141 6.2928 2.8168 1.5035 1.8863 1.6313 0.8455
No.31 55.7397 26.5098 6.6454 2.519 1.477 3.7247 1.7536 0.9223

HREsS Na.0 MnO Cr.0; Zr0; Rb.0 Sro Zn0 BaO
No.1 0.7001 0.0572 0.0368 0.0271
No.2 0.4763 0.0958 0.036 0.0141
No.3 0.8429 0.0809 0.0387 0.0289 0.2039
No.4 0.6913 0.0539 0.0413 0.0148 0.0154
No.5 0.6669 0.0642 0.0279 0.0187
No.6 0.6151 0.0593 0.0363
No.7 0.692 0.0486 0.0432 0.015 0.0246
No.8 0.5616 0.0614 0.0318 0.024 0.0256
No.9 0.6111 0.0494 0.027 0.0179 0.0149
No.10 0.8966 0.0551 0.0289 0.0284 0.0212 0.2112
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No.11 0.746 0.0451 0.0351 0.0161 0.0241

No.12 0.6684 0.0503 0.0364 0.0137 0.0238

No.13 0.6791 0.0664 0.0333 0.0152 0.018

No.14 0.5332 0.0408 0.0328 0.0138 0.0199

No.15 0.6608 0.0495 0.0374 0.0167

No.16 0.6579 0.0775 0.039 0.0128

No.17 0.7068 0.0498 0.0293 0.0154

No.18 0.8598 0.075 0.0349 0.0209

No.19 0.6628 0.0384 0.0348 0.0135 0.022 0.0178

No.20 0.7028 0.079 0.0363 0.0134

No.21 0.6893 0.0501 0.1452

No.22 0.5204 0.0534 0.0396 0.0319 0.0134 0.0164

No.23 0.7379 0.0827 0.0281 0.0143 0.0172

No.24 0.6329 0.0323 0.0146 0.0161

No.25 0.8316 0.0665 0.0333 0.0158 0.0203

No.26 0.939 0.0684 0.0279

No.27 0.5609 0.0589 0.0308 0.0145 0.0152 0.0228

No.28 0.876 0.0339 0.0348 0.0167 0.0172

No.29 0.7343 No.33 0.0522 0.0369 0.014 0.0158

No.30 0.6412 No.34 0.0535 0.0422 0.0306

No.31 0.5819 No.35 0.0339 0.0394 0.0336 0.0197

K= RIAREERSE (Z)
Si02 Al:0Os Fe.0s3 K0 MgO P>0s Ca0 TiO: Na:O

No.32 62.173 24.1047 5.8615 2.4833 1.4787 1.3874 1.2082 0.7561 0.4292
No.33 58.1831 23.729 6.1205 2.8238 1.63 3.7386 1.9025 0.8531 0.8962
No.34 60.7564 21.197 5.9148 2.5045 2.1312 3.0176 2.4619 0.8238 0.9934
No.35 61.9074 23.607 6.1802 2.5658 1.7134 0.7378 1.3633 0.8858 0.5707
No.36 56.0326 22.0016 5.587 2.4345 1.4959 7.773 2.9462 0.8322 0.8111
No.37 57.0766 24.0606 4.577 3.5734 1.0905 5.7175 2.4502 0.4124 0.7215
No.38 57.8767 23.6053 4.4413 4.1886 1.2935 5.0657 2.3151 0.4674 0.6162
No.39 58.2952 23.7922 5.1008 2.8321 1.2054 5.3564 2.0382 0.5339 0.7417
No.40 59.5031 24.7998 4.9277 3.9212 1.3625 2.5249 1.7651 0.515 0.5488
No.41 60.7145 21.9036 5.7066 2.455 2.1189 2.9308 2.3148 0.8189 0.9197
No.42 59.7973 20.4036 5.6358 2.531 1.7565 5.174 2.878 0.7479 0.924
No.43 59.8326 22.8429 5.9843 3.2501 1.7815 2.6021 2.1143 0.7562 0.6902
No.44 55.3082 26.6305 6.4242 1.9809 1.8127 4.438 1.7753 0.9099 0.5612
No.45 60.9631 21.136 5.2613 2.4388 1.745 4.0065 2.4564 0.791 1.0333
No.46 59.1406 22.9449 5.9034 2.5245 1.4069 4.3567 2.0971 0.8422 0.6438
No.47 60.384 22.8335 5.91 3.1828 2.0957 1.7274 2.177 0.7738 0.8201
No.48 59.8586 24.97 4.9115 3.7793 1.3793 2.3523 1.6604 0.4377 0.5897
No.49 57.0093 24.3816 5.8202 2.5333 1.2801 5.4342 1.9257 0.8127 0.6882
No.50 61.2774 22.4991 5.0026 3.0629 0.8672 2.6176 1.5919 0.7166 1.2007
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No.51 60.8832 23.127 5.6524 3.1904 0.8582 3.466 1.1809 0.6843 0.9369

No.52 62.1368 22.03 5.8306 2.5095 1.1711 2.5561 2.1302 0.7717 0.7764

No.53 63.454 23.7885 6.0465 2.8214 1.0106 0.5385 1.091 0.6764 0.5729

No.54 61.4357 23.8029 6.1202 2.7385 1.4519 1.5428 1.3538 0.6948 0.8192

No.55 65.7527 20.9322 4.9302 2.694 1.6083 0.368 1.6954 0.6718 1.3042

No.56 65.5263 22.1248 4.9022 2.9246 1.3154 0.495 1.051 0.9222 0.6319

No.57 67.3973 20.2491 4.601 3.0849 1.2522 0.4301 1.1467 0.7464 0.9906

No.58 61.2491 25.5649 6.4755 2.6299 1.4179 0.3209 1.1414 0.7121 0.4511

No.59 62.76 24.1244 6.0662 2.5805 1.4809 0.3104 1.2201 0.8368 0.5379

No.60 60.2798 25.3146 6.872 2.525 1.3066 0.8767 1.3289 0.9064 0.3422

No.61 61.405 22.8061 6.1665 2.6837 1.5151 1.8657 1.6772 0.9045 0.6784

No.62 61.1802 23.7281 5.8555 2.8868 1.6345 0.2739 2.5846 0.8239 0.8928
MnO Cr.0; Zr0; Rb.0 SrO Zn0 BaO SOs

No.32 No.36 0.0631 0.0418 0.013

No.33 No.37 0.0571 0.0336 0.0138 0.0187

No.34 No.38 0.0758 0.0402 0.0373 0.0246 0.0213

No.35 No.39 0.0579 0.0349

No.36 No.40 0.067 0.0188

No.37 No.41 0.0401 0.032 0.0149

No.38 No.42 0.057 0.0349 0.0168 0.0215

No.39 No.43 0.0401 0.0326 0.0148 0.0167

No.40 No.44 0.0568 0.0327 0.0216 0.0209

No.41 0.0555 0.0415 0.0201

No.42 0.0704 0.0371 0.0253 0.0191

No.43 0.0728 0.0299 0.0199 0.0233

No.44 No.45 0.0572 0.0457 0.0391 0.017

No.45 No.46 0.0876 0.0396 0.0218 0.0196

No.46 No.47 0.0657 0.0367 0.0138 0.0182

No.47 No.48 0.0544 0.024 0.0173

No.48 No.49 0.0283 0.0146 0.0182

No.49 No.50 0.0666 0.0298 0.0183

No.50 No.51 0.0355 1.1286

No.51 No.52 0.0207

No.52 No.53 0.0628 0.0248

No.53 No.54

No.54 No.55 0.0402

No.55 No.56 0.0432

No.56 No.57 0.0426 0.0366 0.0272

No.57 No.58 0.1018

No.58 No.59 0.0372

No.59 No.60 0.0362 0.029 0.0176

No.60 No.61 0.0457 0.0242 0.0138

No.61 No.62 0.0503 0.0473 0.0409

No.62 No.63 0.0933 0.0229 0.0236
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HE MME BRXE  HE  REE | HE O ME MKXE  HE  REE
SiO: 49 49.05 65.16 59.21 3.10 13 60.28 67.40 62.67 2.22
ALO:; 49 20.40 31.12 23.47 1.82 13 20.25 25.56 23.08 1.55
FeOs 49 4.39 6.73 5.81 0.57 13 4.60 6.87 5.73 0.68
K.O 49 1.98 4.19 2.87 0.52 13 2.51 3.19 2.79 0.22
MgO 49 0.96 2.45 1.54 0.32 13 0.86 1.63 1.30 0.26
P05 49 0.25 7.77 3.58 2.09 13 0.27 3.47 1.20 1.09
CaO 49 0.77 3.13 1.89 0.56 13 1.05 2.58 1.48 0.46
TiO: 49 0.40 1.02 0.78 0.15 13 0.67 0.92 0.77 0.09
Na.O 49 0.43 1.03 0.71 0.14 13 0.34 1.30 0.78 0.28
MnO 49 0.00 0.10 0.06 0.02 13 0.00 0.10 0.05 0.03
Cr:0s 49 0.00 0.05 0.00 0.01 13 0.00 0.05 0.01 0.02
Z1rO; 49 0.00 0.04 0.03 0.01 13 0.00 0.04 0.01 0.01
Rb.O 49 0.00 0.02 0.01 0.01 13 0.00 0.02 0.00 0.01
SrO 49 0.00 0.03 0.01 0.01 13 0.00 0.02 0.00 0.01
ZnO 49 0.00 0.03 0.01 0.01 13 0.00 0.00 0.00 0.00
BaO 49 0.00 0.21 0.01 0.05 13 0.00 0.00 0.00 0.00
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