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PREFACE

As an international forum for the exchange of scientific and technological findings in the field of

ancient ceramics, the 2005 International Symposium on Ancient Ceramics Its Scientific and
Technological Insights (ISAC’05) will be held from November 1 to November 4, 2005 at Convention
Center of Chinese Academy of Sciences, Shanghai, China. This Symposium was approved by the
Ministry of Science and Technology and is sponsored by the Shanghai Institute of Ceramics, Chinese
Academy of Sciences (SICCAS), and the Shanghai Research Society of Science and Technology of
Ancient Ceramics (SRSSTAC) under the auspices of the National Natural Science Foundation of
China and the Shanghai Science and Technology Committee.

Eight International Symposia on the Science and Technology of Ancient Ceramics have been
convened as an international symposium series since the convening of the first symposium in 1982,
seven of which were sponsored and undertaken by SICCAS. A total of 11 proceedings in Chinese or
English were edited and published. All these symposia have been proved to be effective forums for the
worldwide discussion and exchange of the latest research findings in different fields of ancient
ceramics including scientific and technological research, archaeology, trade, art and crafts, dating
and measuring methods and others.

There are 81 papers submitted to this Symposium by scientists and experts from different countries
and areas, including Australia, China, Japan, Russia, Singapore, South Korea, United Kingdom, United
States, Uzbekistan, and Hong Kong. For the convenience of exchange and discussion, the Chinese-—
English proceedings including original texts with detailed English or Chinese abstracts were regularly
published before the Symposium. The papers submitted to the Symposium deal with the following
research topics:

1. The research fields cover science and technology of pottery, proto-porcelain and porcelain, processing,
raw materials, measuring methods, kilns, archaeology, imitation and restoration technology.

2. Besides ancient Chinese ceramics, the objects of study include ancient ceramics from Russian
Primorye region, Middle-Asia (Turkey), Uzbekistan, Korea, Japan, India, Thailand, Indonesia, and
Southeast Asia (wrecked ship of the Tang dynasty).

3. Papers submitted by Russian scholars mainly focus on the ancient ceramics unearthed from the
Primorye region in the Northeast of Russia. Up to 20% of the papers relate to the blue-and-white
porcelains, opaque glazes and phase-separated glazes. Comparatively more papers with regard to
“Support Vector Machine” are included in the Proceedings for the first time.

27% of the papers were submitted from the Shanghai Institute of Ceramics, and 10% were from the
Shanghai University. Up to 43% of the papers were from the members of the Shanghai Research
Society of Science and Technology of Ancient Ceramics, being the highest number so far submitted.
While 20% of the papers were from abroad.

It is sincerely hoped that this proceedings could promote academic exchange and discussion among



colleagues so as to make contribution to the convening of this Symposium and the achievement of its
success. It is also hoped that for colleagues of different countries and areas who could not attend this
meeting, the proceedings could provide information concerning the latest advances in fields of science
and technology as well as archaeology of ancient ceramics.

For the sake of incorporating papers of diverse points of view of different schools, all papers pub-
lished in the proceedings are their original texts. The editorial work has been confined to the lay-out of
figures and articles and to abridgement of individual words and sentences in the texts and English
abstracts.

Owing to the limitation of time, a few overdue papers can not be included in the proceedings. We
would like to express our deep regret for this.

Finally as the Chairman of ISAC’05, I wish to take this opportunity to express my hearty thanks to all
the organizations and individuals who have contributed funds and given support to the Symposium
and the publication of this proceedings. Thanks are also due to all who have participated in review,

translation, collation, edit and publication.
@W\\/\

Prof. Guo Jingkun

Chairman of ISAC’05

Member, Chinese Academy of Sciences
Counsellor of SRSSTAC

June, 2005
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Study on Pottery Excavated at Kuahugqiao Site
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Deng Zequn, Wu Jun, Wu Rui, Li Jiazhi
(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai, 200050, China)

Abstract

The Kuahujiao site is a newly-discovered site of Neolithic cultures at the middle and the lower reaches
of the Changjiang River. It is located at Xiaoshan District, Hangzhou of Zhejiang Province. The site
was unearthed three times from 1990 to 2002. According to the '“C data of the pottery specimens
measured by the laboratory of the related college of Bejing University, the date was 8000 to 7000 years
ago. A large number of pottery wares were excavated.

The sherds excavated from different cultural layers and different search pits were considered when
the pottery specimens were chosen. In addition, four kinds of typical decorative pottery sherds were
selected for study. They are black pottery with bright surface, pottery with red coat, decorative
pottery with small clay spots and the red painted pottery. Their chemical compositions, microstructures,
firing temperatures and some physical properties have been measured. Their raw materials, manufacturing
process and the forming methods for the decorative pottery have been discussed.

Four conclusions drawn are as follows.

1.The sherds unearthed at Kuahujiao site are basically charcoal-contained pottery. They were
manufactured by consciously mixing the ashes of the stems and leaves which burnt in advance into
clay composed of muscovite, quartz and feldspar, adding appropriate water into them and stirring
them, forming various kinds of green bodies out of the mixture and firing them.

These pottery wares contained many ashes of plants. Therefore their organic matter and charcoal
increase correspondingly. Their losses on ignition are large.

2.Raw materials for pottery wares of the Kuahujiao site did not vary clearly. The firing process for
near a thousand years did not vary clearly either.

3.The black pottery with bright surface was not made by “clay glaze”. Pottery with red coat was
formed by giving the surface of a body a coat of slurry whose grains were very small in size and
contained higher content of Fe;Os;, and then fired. Decorative pottery with small clay spots was
manufactured by drawing a lot of small spots of clay containing less content of Fe;O; and firing the
drawn green body. The painted pottery might be formed by painting the surface with some materials
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or ground red mineral slurry containing higher content of Fe,Os. After firing, the red patterns dependent
on iron oxide play an important role in decoration.

4.The black pottery with bright surface, decorative pottery and painted pottery all occurred very early.
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Table 1 Chemical compositions of pottery and the related clays from Kuahujiao site

. g - ﬂi ¥ O OK (wt% ) _
Si0, AlLO, | Fe,0;, | TiO, | CaO | MgO | K,O Na,O | MnO | PO, | &2 &

1 WMVEL 64.06 | 2049 | 676 | 0.60 | 0.55 324 | 392 | 039 | 003 | 0.02 100.06

2 RERE L 7704 | 14671 404 | 075 | 026 1.19 184 | 020 | 003 | 0.04 100.06

3 8A 21 69.63 | 13.67| 6.85 | 044 | 586 1.33 1.99 | 024 | 013 | 099 101.13

4 BIVE L 72.96 | 14.64 { 5.34 | 0.60 2.54 1.49 2.06 0.38 0.07 0.48 100.56
5 XKT(4)-1 64.16 | 23.25| 5.20 | 0.60 1.27 1.84 | 233 1.35 | 0.02 | 030 100.32

6 XKT(4)-2 71.02 | 19.10| 440 | 055 | 0.74 1.05 | 2.02 1.11 0.03 | 0.10 100.12

7 XKT(4)-3 6449 | 2341 5.16 | 064 | 049 1.43 | 3.31 1.07 | 003 | 012 100.15

8 XKT(4)-4 69.52 | 20.64 | 3.71 | 0.62 1.16 1.63 | 200 | 073 | 0.01 0.07 100.09

9 XKT(5A)-1 69.33 ] 2043 | 3.81 | 0.58 1.21 0.74 | 2.65 1.25 | 0.01 0.43 100.44
10 XKT(5A)-2 | 67.86 | 21911 3.50 | 057 | 0.79 1.52 | 2.61 1.23 | 002 | 0.07 100.08
11 XKT(5A)-4 | 6504 2243 | 6.00 | 0.51 1.83 1.39 1.77 1.03 | 0.01 0.38 100.39
12 XKT(5A)-5 | 67971 2040 6.09 | 055 | 091 115 | 2.09 | 082 | 0.02 | 0.14 100.14
13 XKT(6A)-1 70.87 | 19.28 | 330 | 044 | 094 1.92 | 224 1.01 0.05 | 0.14 100.19
14 | XKT(6A)-2 | 6750} 22.55| 3.00 | 0.62 1.37 1,36 | 2.45 1.16 | 0.01 0.28 100.30
15 R 4 XKT(6A)-3 | 68.85| 2005 4.69 | 058 1.67 1.10 | 240 | 066 | 0.04 | 041 100.45
16 | XKT(6A)-4 | 6845 ] 2157 | 351 | 0.64 1.29 1.06 | 269 | 079 | 002 | 0.13 100.15
17 XKT(6A)-1| 6770 | 2080 4.35 | 058 1.32 152 | 2.63 1.09 | 0.02 | 0.14 100.15
18 XKT(6A)-5 | 68.19 | 2094 | 3.87 | 0.54 1.46 143 | 2.83 | 074 [ 0.03 | 025 100.28
—19 | _XKT(7A)-1 | 69561 2030 | 287 68 | 1.54 1,05 | 2.78 1.20 [ 002 | 015 100.15
20 | XKT(7A)-2 | 67.88 | 2095 | 4,10 | 055 | 1.25 157 | 2.52 1,19 | 001 | 010 | 10012
_21 | XKT(7A)-3 | 6840) 2042 | 456 [ 062 | 126 | 112 | 222 140 | 002 | 025 100.27
22 | XKT(7A)-3-1] 6772 | 21.13 ] 470 | 0.63 1.16 1,15 | 2.22 1.29 | 0.02 | 0.23 100.25
23 XKT(7A)-4 | 6199 2326| 822 | 0.356 1.65 1.37 198 | 098 | 003 | 063 100.67
24 XKT(7A)-S | 67.40 | 2148 4.26 | 0.63 1.63 117 | 255 | 087 | 0.01 0.60 100.60
25 XKT(8B)-1 67.46 | 2151 | 398 | 050 1.24 1.75 260 | 096 | 0.02 | 0.09 100.11
26 XKT(8B)-2 69.64 | 1926 389 | 057 | 094 1.78 | 2.36 1.57 | 0.02 | 0.05 100.08
27 XKT(8A)-5 | 64.49| 2286 | 5.39 | 0.63 1.41 1.68 | 2.42 1.13 | 0.01 0.13 100.15
28 XKT(9A)-1 6936 | 2079 | 297 { 0.56 1.58 1.21 230 | 124 | 002 | 0.16 100.19
29 XKT(9A)-2 | 6836 19.93] 3.42 | 0.60 1.63 | 2.14 | 262 1.30 | 0.03 | 0.14 100.17
30 XKT(9A)-3 | 689 21,13 320 | 066 1.08 1.86 | 233 | 084 | 0.01] 014 | 10015
31 1 47 XKT(9A)-4 | 6621 | 1833 592 | 056 | 293 | 090 | 3.49 1.65 | 0.02 | 0.31 100.32
32 XKT(OA)-5 | 69.04] 2021 ] 4.28 | 0.62 1.39 1.51 217 | 079 | 0.02 | 0.17 100.20
33 1 XKT(OB)-6 | 68171 2193 372 | 061 114 | 147 | 238 | 057 | 002 | 0.10 100.11
_34_| XKT(9B)-7 6638 | 1850 496 | 0.54 190 | 440 [ 273 | 059 | 006 [ 0.23 100.29
35 | XKT(9B)-8 | 65.71 | 22.10| 4.98 | 0.53 1.20 | 200 | 2.73 | 075 | 0.01 0.14 100.15
36 XKT(9C)-9 | 59.96 | 24.19| 6.69 | 1.43 1.04 | 232 | 3.28 1.10 | 0.04 | 0.03 100.08
37 XKT(9C)-10 | 64.62 | 23.34| 5.09 | 0.65 1.24 1.84 | 245 | 076 | 0.01 0.11 100.11
38 XKTC# 1)-1] 6951 [ 2154 236 | 0.54 1.02 134 | 252 1.17 | 0.01 0.05 100.06
39 XKTGH#H 1)-2| 66.74 | 2259 | 3.91 | 0.59 1.63 126 | 237 | 092 | 0.02 | 035 100.38
40 XKTG# 1)-3] 63.18 [ 2078 | 6.22 | 1.11 212 | 285 | 2.64 1.10 | 007 | 0.10 100.17
41 R XKT@HID-1| 64.77 | 2401 | 3.80 | 0.62 1.41 1.59 2.67 1.13 0.02 0.13 100.15
42 XKT(#111)-2| 68.89 | 2065 | 4.24 | 0.51 0.95 1.44 | 2.10 1.24 | 002 | 0.05 100.09
43 XKT@#IV)-1] 7216 | 1928 | 2.19 | 0.64 | 099 1.26 | 2.30 1.19 | 0.01 0.06 100.08
44 XKT(#IV)-2| 72.19 | 19.15| 3.35 | 0.64 1.09 | 0.81 2.18 | 059 | 0.01 0.16 100.17
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Fig.1 Factor loading diagram of the chemical composition of pottery from Kuahujiao site
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Table 2 Chemical compositions of black pottery with bright surface and decorative pottery

o . T ¥ A xR (W%
it Iﬂ‘J Hisd“!l, = v
Sio, ALO, | Fe,0, | TiO, CaO | MgO0 | K,0 | Na,0 | MnO | P,O,
o WFER 68.62 19.54 5.22 0.68 1.23 1.47 232 | 0.92 0.02 | 0.18
g P 65.66 21.35 7.05 0.47 1.41 0.03 1.68 | 0.30 0.02 | 0.40
- atakz 72.78 17.01 4.66 0.77 1.03 1.10 213 | 053 0.01 | 0.10
o P 66.98 22.37 3.54 0.52 1.59 1.82 2.56 | 0.63 0.03 | 0.46
s PE 79.86 13.13 2.40 0.48 0.46 0.70 226 | 070 | 0.01 | 0.05
Y A SO o
S 69.42 19.85 3.88 0.67 1.02 2.49 215 | 053 0.03 | 0.07
e ARLy 2 68.76 2142 | 352 | 066 | 067 | 158 | 2.16 | 1.05 | 0.13 | 0.03
o By e 70.21 2138 | 288 | 053 | 054 | 138 | 220 | 083 | 003 | 0.02
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Fig. 2 Black pottery with bright surface and decorated pottery from Kuahujiao site



