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Characteristics and source of city wall’s earth in the Neolithic Liangzhu
City based on XRD analyses of clay minerals

HU Xin-ping', SHI Yu-xin', DAI Xue-rong!, WANG Jin-tao', LIU Bin> and WANG Ning-yuan’
(1. College of Resources and Environment Science, East China Normal University, Shanghai 200062, China;
2. Zhejiang Provincial Institute of Cultural Relics and Archaeology, Hangzhou 310014, China)

Abstract: Sampling was conducted according to field survey and measurement and, on such a basis, the authors
studied the component features of the city wall’s earth in the Neolithic Liangzhu City, and further discussed its
source in association with the analysis based on experiments of XRD, grain size and geochemical elements. The
results are as follows: (D Characteristics of grain sizes, geochemical elements and clay minerals are similar to
those of Mantou and Huangnikou mounds, and the northern city wall’s earth is dominated by clay silt. Clay
minerals comprising city wall’s earth belong to the combination of illite-kaolinite-vermiculite/mixture of chlorite
and vermiculite-smectite. Padded earth’s characteristics in northern city wall are similar to earth’s characteris-
tics of the fourth layer widely distributed in this area. It is therefore inferred that the source of the city wall’s
carth was derived from somewhere near Mantou and Huangnikou mounds. @ Mounds like Mantou went
through strong oxidant activity because of its high elevation. The raw earth consisting of lacustrine-swamp facies
went through reduction activity because of its low elevation, resulting in differences in mineral component degree
of crystallinity and geochemical elements. The Neolithic people in Liangzhu area used the local earth only for the

city wall’ s foundation, and they didn’t use it to build the city wall directly. They chose the soil from

2013-01-15 2013-04-02
41071134
1989 - E-mail huxingping1989 @ 126. com
1963 - E-mail yxshi@geo. ecnu. edu. cn



374 32

somewhere near mounds like Mantou, because they thought the soil there was more suitable to building city

wall.

Key words: XRD analysis; Neolithic Liangzhu City; clay minerals; city wall’s earth; material source
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Fig. 1 Distribution of Neolithic Liangzhu City and sampling columnar section as well as sample description
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Table 1 Holocene stratigraphic division and lithologic description of the Hangzhou-Jiaxing-Huzhou Plain
Dai Xuerong et al. 2012
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Table 2 Description of samples from different types of cores

Nh8 0.25~0.4 m

Nh7 0.25~0.5m

Nh6 0.4~0.6 m

Nh5 0.25~0.4 m

Nh4 0.3~0.5m

Nh3 0.3~0.55m
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Nd1 0.2 m
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Fig. 2 XRD patterns of clay minerals from the northern city wall Mantou and Huangnikou mounds
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3 wg % Kiibler

Table 3 Percentages of clay minerals wg % and Kiibler indexes of all samples

1.4 nm Kiibler
Nh3 49.12 17.54 6.22 27.11 0.571 0.646
Nh5 53.04 25.22 4.35 17.39 0.806 0.780
Nh7 50.53 31.58 5.61 12.28 0.528 0.880
Nh8 48.87 25.56 3.38 22.18 0.549 0.975
Nd 61.45 11.82 7.53 19.20 0.392 0.285
Nb 64.02 13.58 6.50 15.91 0.347 0.492
MT02 42.91 14.06 4.41 38.62 0.328 0.640
MTO03 51.95 31.17 6.49 10.39 0.508 0.552
MTO04 68.62 21.05 3.31 7.02 0.373 0.573
MTO05 48.31 23.60 0.00 28.09 0.545 0.633
MT06 55.60 25.48 5.02 13.90 0.385 0.713
HNKO02 60.99 26.95 4.26 7.80 0.493 0.261
HNKO03 66.67 17.86 3.57 11.90 0.43 0.618
WW132 72 13.4 4 10.3 0.291 0.436
WW151 71.93 15 2.45 10.56 0.309 0.55
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Fig. 4 Contrast of illite crystallinity and chemical index

between samples from the northern city wall Mantou and

Fig. 3 Contrast of clay mineral combinations between Huangnikou mounds

representative samples from the northern city wall Mantou and

Huangnikou mounds
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Table 4 Granulometric compositions and parameters of all samples

wp %
¢ é
Nh8 29.7 66.8 3.5 5.39 7.99 2.01 0.9 0.24
Nh7 32.5 64 3.5 5.66 7.09 2.02 0.92 0.22
Nh6 30.7 67.2 2.1 5.53 7.44 1.99 0.9 0.29
Nh5 32.5 63.3 4.2 5.66 6.83 2.04 0.95 0.2
Nh4 37.1 59.4 3.5 5.66 5.95 2.07 0.87 0.17
Nh3 34.5 64.3 1.2 5.53 6.11 2.02 0.92 0.26
Nh2 32.2 65.7 2.1 5.66 6.75 1.94 0.93 0.25
Nhl 39.9 57.5 2.6 5.66 5.3 2.12 0.84 0.18
Nd1 31.3 66.2 2.5 5.66 6.93 1.91 0.96 0.21
Nbl 39.1 57.5 3.4 7.28 5.32 1.93 1.01 0.1
MT01 26.4 70.9 2.7 5.39 6.80 2.00 0.97 0.34
MT02 28.6 68 3.4 5.53 6.99 1.98 0.97 0.29
MTO03 38.2 60.6 1.2 5.66 7.49 2.06 0.85 0.21
MT04 25.4 69.6 5 5.39 6.72 2.04 1.01 0.30
MTO05 32.6 66.6 0.8 5.66 7.24 1.98 0.90 0.29
MTO06 36.6 60.1 3.3 5.66 7.39 2.13 0.87 0.22
HNKO1 29.6 67.3 3.1 5.39 6.99 2.02 0.93 0.27
HNKO02 39.3 60.3 0.4 5.66 7.57 2.00 0.85 0.21
HNK03 40.5 58 1.5 5.66 7.60 2.07 0.85 0.19
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Fig. 8 Correlation of elements and oxides between samples from the northern city wall Mantou and Huangnikou mounds
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