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Tab.1 Descriptive statistics for the M' relative cusp areas in Asian and African modern populations

EER FEA 4 Group FEACEN S fEMean(%) 3 [ Range(%) bifEZESD 25 7 ZHCV
- WM 96 31.82 28.9-36.9(8.0) 1.44 4.53
R
J LM 112 30.52 25.2-34.8(9.6) 1.92 6.29
1 M 96 27.18 22.7-31.3(8.6) 1.57 5.78
GIEN
A 112 26.12 22.5-31.1(8.6) 1.58 6.05
M 96 21.66 17.6-24.4(6.8) 127 5.86
EEN -
EI 112 23.00 18.7-27.6(8.9) 1.38 6.00
M 96 19.34 14.6-23.4(8.8) 1.78 9.20

12 112 20.36 14.6-25.7(11.1) 2.28 11.20
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Fig.4 Principal component analysis of the M' relative cusp areas of Asian and African modern populations

BB R B R KR 8 kBT ae E IR AR ARl (B R4 %

Ak ke Bk H:

WK 4R )/ The two colorful drawings are made

according to the original specimens indicated by the arrows (blue: protocone, purple: paracone, green: metacone, yellow: hypocone)



AR DA BRI S 70 A0 0 ks

434 G 55 B ARE E S — 108 S A MR T B3 L2 477
PC1 )5 i) b, WHAEHEMbR AR AR A R 2 WHAIEN LSS —BESEANERERS
BT, L S IR A K A 6 T IR (FHEERIFERS )

Tab.2 Principal component analysis of the M"

PC1 Hli iEAE J5 71 o0 A, HP AL 294 30 41 relative cusp areas of Asian and African modern

FRAAE T 2 (8IS0 AT o 85O R AE 7] i, populations (eigenvalues and eigenvectors)
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Tab.3 Discriminant functions based on cranial nonmetric traits (unstandardized data)

FEA 4 (Samples) Canonical Discriminant Function Coefficients Fisher's linear discriminant functions

(Unstandardized coefficients) (AFEFrvEALEdE) Coefficients

AEHH IEM AFHH M

JRR 264 18.561 18.242
CIEN 272 17.569 17.241
AR -427 26.004 26.519
UGN
‘i #(Constant) -5.899 -816.354 -809.183
‘i #(Constant) -1.860 -1.027 -2.502
HEEFL ST BR EOT- A 650 -.557

(Functions at Group Centroids)

Er BTREMAEREFRMABFEREKA, H5 8T F LR F I o

& 4 WHFIIEM IR AR LS — ARG RAEXERA B DTSR

Tab.4 Linear discriminant analysis of the M' relative cusp areas of the Asian and African modern

populations
FEAZH (Samples) K4 (Original) B 5L CF 2T %) K JHAS H A K (Cross-validated) | it 0L (P48 HE %)
Gy eI 1% T 2l W%
By 67(69.8) 29(30.2) 96(100) 66(68.8) 30(31.3) 96(100)
M 34(30.4) 78(69.6) 112(100) 34(30.4) 78(69.6) 112(100)

SRR R 69.7% 69.2%
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78 BIFMIER . AEIIX 4 TURFALAE DTS NI P-4 IERA I 352 69.2%.
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Tab.5 Comparisons of Asian and African modern humans with different taxonomic hominins in M'
relative cusp areas

JEAR IEN JaR V&N Lieip QU
TEPHELAR A (n=96) 31.82 27.18 21.66 19.34 F'd
AEPIAR A (n=112) 30.52 26.12 23.00 20.36 FS'e
BT g (n=29) 29.6 21.8 25.0 23.6 [18]
AP BN R (n=18) 29.3 232 24.8 22.8 [18]
JE A (n=1) 29.5 27.4 26.0 17.2 [18]
WAL A (n=5) 29.9 249 229 223 [18]
SEIK A (n=3) 30.4 23.7 21.3 24.6 [34]
AR N (n=4) 31.1 24.8 20.1 24.0 [18]
Atapuerca SH (n=12) 34.5 25.0 20.8 19.7 [17]
JE A (n=21) 29.9 25.8 20.6 23.7 [18]
Qafzeh fLHIILAL A (n=7) 31.3 24.8 21.3 228 [18]
W FHIAR A (n=15) 31.8 25.7 22.4 20.1 [18]
ITIAR A (n=62) 31.0 25.8 22.9 20.3 1]
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Morphological Evidence of the Formation and Diversification of Modern
Chinese: the Comparative Analysis of M' Relative Cuspal Areas of Recent Asian
and African Populations

XING Song', ZHOU Mi’, LIU Wu'

1. Key Laboratory of Vertebrate Evolution and Human Origins of Chinese Academy of Sciences, Institute of
Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing 100044, China;
2. Institute of Archeology and Cultural Relics of Hubei Province, Wuhan 430077

Abstract: The processes of formation and diversification of modern human populations resulted
in a series of physical characteristics in different geographic regions. These characteristics
were consequently important in tracing population affinity. As an essential part of molar
morphometrics, the relative cuspal area has gained intense interest due to its value in studies of
both human evolution and population affinity. However, it was not clear whether the regional
variation of M' relative cuspal areas exists among different populations. Based on measurements
and comparisons of relative cuspal areas of 208 M's, the present study revealed that recent Asian
and African populations were significant different from each other in relative sizes of all four
cusps. Specifically, Asians had a relatively large protocone and paracone, and a relatively small
metacone and hypocone. Ranges of variations of all four cusps were larger in African specimens
than in Asian ones, especially the relative protocone and hypocone sizes. Discriminant analysis
could correctly discriminate 69.2% of the specimens into their original groups. After comparisons
with corresponding data of fossil hominins, recent Africans were found to be more close to early
forms of human evolution in relative cuspal areas of protocone and hypocone, as well as in the
proportion of paracone/metacone. Diversification of recent Asian and African populations in the
M relative cuspal areas can be traced back at least to the early Holocene, and the acquiring of
a more precise diversification time required involvement of hominins of Late and even Middle
Pleistocene. The high degree of heterogeneity and relative primitiveness of recent African

specimens revealed by the present study need to be ascertained through further studies.

Key words: Modern human; Upper first molar; Relative cuspal area; Heterogeneity;

Primitiveness



