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Tab.1 The cranial specimens used in the present study
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Fig. 1 The cranial nonmetric traits used in the present study
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Tab.2 The frequencies and variations of the cranial nonmetric traits in three main human groups
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Tab.3 The discriminant functions based on the cranial nonmetric traits ( unstandardized data)

F ) 4 TR E T H 8 W4 AE
A gl { Four features ) ( Eight features)
(Snmples) o o e i
{ Dimension-1 ) { Dimension-2 ) { Dimension-1) ( Dimension-2)
= f 0. 006 0. 187 ~0.128 0. 089
e 0. 665 ~1.086 -0.394 0.746
T R % 5 16 -0.281 ~0.053 0.123 -0.206
T ) B AR A M 0. 906 1.385 -0.911 0.376
ok 0.579 0.742
B I8 #L 1. 631 0. 818
JH 5 0. 366 ~0.587
T & T i 1) -0.473 -0.267
# ¥ ( Constant ) - 1. 860 -0. 608 -1.027 -2.502
a5 4 86. 5% 13.5% 71. 3% 28. 7%
FrE 134. 300 22. 556 239, 887 82.915
B AOF (P<0.001) (P<0.001) (P<0.001) (P<0.001)
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Tab.4 The results of discrimination for the three main human groups

e 1 4 TORRAE A B A 4 50 1 08 (71 0 e % ) SR T8 0 4 i fr) s A ) 90 19 5L T4 B % )

(::j;ﬁ) { Discrimination rate with four features% ) ( Diserimination rale with eight features% )
o Sl gl 151 ¥t Hh I 1E # g ] il ¥
[ 69(70.4) 22(22.4) T(7.1) 98(100.0) 58(82.9) 12(17.1) 0(0.0) 70(100.0)
E|] 14(23.3) 34(56.7) 12(20.0) 60(100.0) 7(12.1) 44(75.9) 7(12.1) 58(100.0)
gl 2(6.1) 6(18.2) 25(75.8) 33(100.0) 3(9.1)  4(12.1) 26(78.8) 33(100.0)
S 01w ) ) R 67. 0% 79.5%
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BURFAE , BLAR BRI ME SR T S AR X T 2E A JA ) G AR B (B8 e o ] B S 38 A AL 71X
DRIIE (9 b a5 T 2, BRJE R 22 AN — i S - Bl 4 1] 45
4.2 XBEMNEFESAHIREHAR

WA SO 21 51 3k -3 U A R AE 2 o B A S AU =S AR 3L 330 i Am A i 0 48 1
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Fig. 2 The specimen distributions of Chinese, African and European populations
based on the discriminant functions of cranial nonmetric traits

TP AE (e ) 5 208 AR M LS OB TR R - 3% AT bl 3 (group centroid ) ( circle: Chinese; rhombus;
Aficans; cross; Europeans; black aquare; group centroid of each populations)

28 o R = A BTG5 3T S8R ARUAE S fa i I SRR A IMT B 4 TUREAE A B R RO = A RS T R AR GE () L Jd W
B S L TE T ME SRR SR L SR BL B B 8 TS {E ( Left figure: four features of zygomatic trigone, zygomaxillary
tuberosity , course of frontonasal and frontomaxillary sutures, intraglabellar notch were used; right figure: eight features were

used with supraorbital structure, rounding of the infero-lateral margin, oceipital ridge and occipital torus added)
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Fig.3 The frontal and lateral views of crania from European( A) ,African(B) and Chinese populations( C)
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Morphological Evidence of the Formation and Diversification of
Modern Chinese: Analysis of Cranial Non-metric Traits in Chinese,
African and European Populations
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Abstract; The formation and diversification of modern human populations brought about the
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emergence of current human populations ( or races) living in various geographical regions. .
Physical differences and biological affinities are an important component of studying the formation
and diversification of modern human populations. In the present study, the frequency and
expression patlerns of 21 cranial non-metric traits were analyzed in 330 crania from three main
human groups of recent-modern Chinese, modern African and European populations. Our result
and some impressions are as follow;

1. Crania of modern Chinese were characterized by gracile morphology with features of
robusticity (e. g. , supraorbital structure, angular torus, zygomatic lrigone and zygomaxillary
tuberosity) much less developed compared to African and European populations. Modern Chinese
crania differed from African and European populations in terms of their sharp infero-lateral
margin, flat intraglabellar notch, round cranial later profile, flat obelionic and lambdoid region,
deeply arc-shaped lower zygomaxillary margin and different frontonasal and frontomaxillary
sutures.

2. In terms of non-metric cranial features and population affinities, our results showed
different frequency and patterns in most of the features among the three populations with some
anatomical traits having significant inter-populational differences. The value of differentiating
populations with only one feature is very limited, so in order to explore populational relationships
of these non-metric cranial features, discriminant analysis was used to distinguish the three main
population groups. Using this approach, between 67 and 79. 5 percent of the specimens could be
correetly classified (70.4% -82.9% of the Chinese specimens were correctly classified). In the
discrimination plots of individual specimens, the African crania were scattered widely, while
Chinese and European crania were closely concentrated, suggesting that Chinese and FEuropean
populations were more derived.

3. Recent studies of non-metric cranial features have begun to analyze the functional or
biomechanical morphology of these features, relating them to cranial robusticity, or how robust the
crania are in structure. Cranial robusticity is also related to cranial size and thickness, but also
expressed by a series of morphological features ( referred to as cranial superstructures) including
the uplifting ridge, torus and tubercles on the cranial surface. The expression of these robust
features is influenced by both genetic and environmental factors and can be very different among
populations. Although the evolution of modern Homo sapiens is characterized by skeletal
gracilization, a number of robust features still occur in some fossils of early modern humans, as
well as recent and modern human skeletons.

This analysis of 21 cranial non-metric features in Chinese, African and European modern human
populations indicates that most of the examined features show interpopulation differences related to
cranial robusticity, and therefore these types of features must have played a significant role in the

formation and diversifications of modern Chinese populations.

Key words: Cranium; Non-metric traits; Modern peoples
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