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Figure 1 The PCA of skull of medium and small tombs and Xibeigang Jisikeng from Yinxu site. (a) Five specimens of group B of the medium and
small tombs are considered to have the characteristics of typical North Asia population; (b) the sixth group of sacrifice pits was a group which was not
racial classified
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Table 1 Results of the Relethford-Blangero analysis for the Bronze Age population
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Table 2 Results of the Relethford-Blangero analysis for the Bronze Age population without Jisikeng group
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Figure 2 Plot of the first two principal coordinates of genetic distance among 11 groups
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Figure 3 Dendogram from ward’s linkage cluster analysis
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The quantitative genetic analysis of craniometric phenotype of
Yinxu population, Anyang
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Yin Ruins was the capital of the last phase of the Shang Dynasty (3250-2996 BP), which was located in the northwest of
Anyang city in Henan Province, China. It is one of largest archeological sites in China famous for containing some of the
earliest Chinese writing inscribed on oracle bones. A large number of human skeletons excavated from this site have also
played an important role for understanding population structure and population history of the Yin Ruins and northern
China.

Previous researchers focused on the population structure of the Yin Ruins from the perspective of ethnology, and sug-
gest that some skulls presented obvious differences in craniofacial morphology compared with the local population de-
rived from the medium and small tombs (ZXM) and sacrifice pits (JSK). Yang stated that the JSK samples consisted of 5
different racial groups, such as Mongoloid, Caucasoid, Australoid and so forth. However, some scholars hold different
views. This study analyzes the craniofacial shape variation of ZXM and JSK samples to explore their population history
and population structure. A total of 212 adult skulls belonging to these 2 groups are analyzed in this article. The compara-
tive data include 414 skulls from 9 sites in northern China whose absolute chronologies are close to that of Yin Ruins
(4800-2000 BP). Multivariate exploratory (PCA) and evolutionary quantitative genetic method (R-matrix analysis) are
used to study variance among populations, as well as population structure and population history. The result shows that:
(1) Most of ZXM specimens have closer genetic distance with the late Neolithic population in local region, and there is a
very frequent gene flow between the ZXM population and the residents of middle and lower reaches of the Yellow River.
(2) The craniofacial morphological variation of JSK group is higher, and most of the JSK individuals have a closer ge-
netic distance with the residents of middle and lower reaches of the Yellow River during the Xia and Shang Dynasty. In
addition, this group also contained some individuals coming from the Inner Mongolia-Great Wall region, Ganqing region
and regions outside this analysis. However, they do not have evidence of gene flow from Europe or Oceania. (3) In
northern China, gene flow among populations is likely to be limited by geography during the Bronze Age, and there are
also some differences in the level of gene flow among populations of different geographic units. Based on above results,
the author suggest that the phenotypic variation among different populations is so large that the reliability of the “use of
racial classification to explore the extent of outside gene flow” needs further confirmation.

Yin Ruins, Bronze Age, craniometric phenotype, quantitative genetic analysis, gene flow

doi: 10.1360/N972017-00742
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s1 For (h?=0.55)"
Table 1 Fstand SE values for the Bronze Age population

unbias Fst SE

1 3 0.01835 0.004375

2 2 0.018014 0.005800

2 0.015069 0.005788

3 0.025212 0.004902

1 8 0.049004 0.004002

2 7 0.049445 0.004430

a) 2 2
S2 Relethford-Blangero

Table S2 Results of the Relethford-Blangero analysis when each zone is considered separately

Observed  Expected .
Fii o o Residual
variation  variation

1
0.017487 0.911 0.976 -0.065
0.021051 0.972 0.973 -0.001
0.01651 1.043 0.977 0.066
2
0.021483 0.972 0.993 -0.021
0.014545 1.022 1.000 0.021
0.0197 0.977 0.998 -0.021
0.01043 1.028 1.007 0.021
0.03169 0.914 0.973 -0.059
0.03431 0.981 0.97 0.012

0.00963 1.042 0.995 0.047
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Table S3 Squared distances between group

0.0454

0.0069

0.0617

0.0420

0.0391

0.0253

0.0253

0.0860

0.0083

0.0264

0.0000

0.0285

0.0384

0.0566

0.1136

0.0909

0.0494

0.1734

0.0817

0.0644

0.000

0.035

0.024

0.074

0.032

0.032

0.109

0.043

0.056

0.0000

0.0738

0.1502

0.0666

0.0845

0.1888

0.1134

0.1516

0.000

0.102

0.058

0.031

0.132

0.051

0.034

0.0000

0.0433

0.0837

0.0784

0.0160

0.0701

0.000

0.029

0.056

0.017

0.078
9

0.000

0.100
0.0000

0.036
0.0346

0.030
0.0927

0.0000

0.0236




