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PHYSICAL PATTERNS OF NEOLITHIC SKULLS IN CHINA
IN VIEW OF CLUSTER ANALYSIS

Zhang Zbenbiao Wang Linghong Ouyang Lian

(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica)

Summary

In recent 30 years, various human skeletons of Neolithic Period were found at many
places in China. according to which Chinese scholars demonstrate the physical characte-
ristics of neolithie residentes in different rigions and their interrelation. Yan Yin
(1960) considered that the Baoji group was similar to the Banpo group and the Huaxian
group in their physieal characteristics, and these three groups were near to modern
South-Asian Race of Mongoloid. With respect to Dawenkou group and Xixiahou group,
Yan (1973) asserted that their racial type bore a certain resemblance to the Polynesian
cranium type, while Zhang Zhen-biao (1980) illustrated that they were more similar to
modern South-Chinese group and South-Asian Race than to the Polynesian groups. The
rest of the neolithic groups were also described and compared.

However, the physical patterns that existed in Neolithic Period in China have not
been dealt with systematically yet. Omne reason for this seems to be the fact that there is
no proper method to demonstrate the complex relationship among those groups. Never-
theless, multivariate analysis offer convinient statistic methods to deal with a great
number of instances and compared items. The principle purpose of this research is to try
to use a kind of multivariate analysis-Cluster analysis-to incorporate some important
groups of mneolithic human skulls into different physical patterns.

This paper collects nine groups of skulls in which abundant measurement data are
available. The materials, except those of the Xiawanggan group, have already been
published. Cluster analysis demands that every compared group has measurements of
completely same items. The 18 average measurements of each group meeting this requi-
rement are all collected here.

The euclidean distances (di) of each pairs of groups are calculated. Obviously, the
numerical values of du reflect the similarity between the two groups, i. e. the less the
‘dix 18, the more similar these two groups are to each other. It is on the basis of these dis-
tances that the most similar groups are incorported into the same patterns. The cluster
graph represents the final result of the incorporation.

Table 1 and Figure 1 show the distances between the groups and the cluster of the
groups respectively. They reveal that the nine groups can be merged into four physieal
patterns: Xixiahou, Tanshishan-Zhengpiyan, Banpo-Huaxian, Dawenkou-Xiawanggan-
Yedian-Baoji Group. It is worth noting that the Xixiahau Group does not belong to the
same pattern with the Dawenkou and the Yedian Group in this cluster, which is not con-
formed with any previous statements. The Xixiahou Group is not only far away from
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the Dawenkou and the Yedian Group. but also from the rest of the groups in the distance.
Judging from the means of the Xixiahou Group, its particularity may result from its
prominent alveolar prognathism. The means are 60.38° in male, and 61.63° in female in
the Xixiahou Group, while the means of the other groups reach 70—79°.

In order to examine the effect of the alveolar prognathism in this case, we exclude
this item from consideration, and recaleulate the distances between the nine groups on the
remained 17 items (Table 2). The new result of cluster (Figure 2) shows that, except
that the Xixziahou Group is combined with the Dawenkou-Xiawanggan-Yedian-Baoji
Group, the eclassification is almost the same as that shown in the previous graph.

The above results indicate that the Xixiahou Group is most close to the Dawenkou,
Yedian, Xiawanggan and Baoji groups in overwhelming majority of their features,
although it is characterized by a prominent alveolar prognathism. Considering the
geographic position and the custom of extracting canines and lateral incisors of these
groups as well, we tentatively place these five groups into a single physical pattern.
Perhaps the Xixiahou Group represents a different subdivision, to which the Nan-
shangen Group in Ningcheng County, Inner Mongolia (the mean of alveolar prognatism
is 61.5°) might be related. Therefore, at least three physical patterns existed in Neo-
lithic Period in China,

1. South China Pattern. The main characteristics are: the cranium long in sagit-
tal dimension and short in vertical dimension, the frontal narrow, the facial part short
and broad, the anterior nasal aperture broad. The Zhengpiyan Group and the Tanshishan
Group type this pattern.

2. Central Plains Pattern. It is distributed mainly in the lower reaches of Yellow
River, and its branches migrate to Vaishui River Valley and Danjian River Valley. The
cranium is both high and broad. It has moderate upper facial height. The anterior nasal
aperture is more narrow than that of the South China Pattern. Its nasal index almost
reaches the upper limit of Mesorrhiny. Its orbital is slightly short, but is not shorter
than that of the South China Pattern. It has small total prognathism and big bigonial
breadth.

3. Central Shaanxi Pattern. The cranium has big basibregmatic height, small ma-
ximum cranial breadth, quite small facial breadth and bigonial breadth. The Banpo
Group and the Huaxian Group represent this pattern. The cluster graph and the above
deseription show that this pattern has more close relationship with the Central Plains
Pattern than with the South China Pattern.

In conelusion, this paper is the first attempt of systemtic research in the physical
patterns of Neolithic Period in China by means of cluster analysis. In order to meet the
need of the cluster analysis, we have to limit our data to the 18 items in the skull. With
regard to the nine groups of skulls, three regional patterns more or less correspond with

the local modern Chinese. The results imply that modern Chinese physical patterns
formed and differentiated in their native land earlier than the Neolithic Period.




