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Abstract: Metrical and non-metrical analyses of the midfacial region of the genus Homo
reveal distinct geographical differences in mid-face morphology. This study analyzes the

surface morphology of mid-face of recent East Asian, European, Southeast Asian, Australian,
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American Indian and African populations using 3-D geometric morphometric methods, to
quantify characters that are otherwise difficult to capture by traditional craniometric methods.
The results show that the morphology of midface efficiently separates different populations. The
midfacial morphology of East Asian population is significantly different from all the other groups
but American Indians, confirming the proposed direct affinity between the two. East Asian
population shows the most different midfacial morphology to the African and Australian modern
humans, but partially overlapping the European population, suggesting gene flow between the
East and West sides of the Eurasia. The midface morphology of the East Asian population shows
extinct features: the features along the midsagittal plane show little forward projection and
lateral features expand laterally, i.e. facial flatness in the coronal direction. These characters are
observed frequently in the East Asian fossil humans, suggesting a successive series in the human

evolution in China.

Key words: Modern humans; Mid-face; Three-dimension; Geometric morphometrics
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Tab.2 Least squares regression
results for the first five
individual PC shape scores
versus loge centroid size

HRFE (0 P
PC1 -0.104 0.2955
PC2 0.017 0.8654
PC3 0.485 0.0000%*
PC4 0.116 0.2433
PC5 -0.004 0.9662

4% (Permutation test) K5 VETHE TR AR AR AR Z B 2= 1 3 k. i
B K AE R B A L IR R G T LA MO B R G, A TR G E W
JKE#E Y HL 4 Bonferroni 2 1F (Bonferroni correction) AT IE, RIEASHIST I 535 17K

ST h p<0.0083 (L p<0.05 H3EvE) .
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B 1 REESHNAcS RS R A h R E
Fig.1 Ilustration of the positions of the landmarks and semi-landmarks employed in this study
STE  PHHMATE A (Red: homologous landmarks) ; # & i & 475 & (Yellow: curve-semilandmarks) ; 1 : & 7 4%

% 5 (Blue: surface-semilandmarks) . AW EEL AN HE, 25 ILE 1(Homologous landmarks are abbreviated and the full

names are listed in Tab.1)
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Fig.2 PCA in shape space of full landmark and specimen dataset
a: PC1FPC2 AR RET FraMIRE R 17.24 70 13.11%. EFFEAEHFEREHRRET S MAFFEEW SN 24
HH. PC1APC2EMMHRRRTHERATHERNENLES. BAMIHAANEARECH, EHTRFEHIN T
Mk, EENHESFRETEEHE, E£FFREA K HIEH £ 5 (The first two PCs are plotted. PC 1 represents 17.24% of
total shape variation and PC 2 represents 13.11%. Convex hulls are drawn around each modern human population to show the variation
ranges. The surface visualizations represent the mean shapes at the positive and negative ends of PC 1 and 2. Nasal morphologies of the
visualizations do not represent the variation in the dataset of the current study). b: F Fl# %7~ PC1 #8 PC2 gty WAL fh. H,
e G 0 A R PR R E Y A AU Fr U AR G, B G B A e R Z KB A/ [Changes in morphology along PC 1 and
PC 2 are visualized with colors. Pink and green indicates direction (outward and inward, respectively) and the saturation of the colors

indicates magnitude of shape changes perpendicular to the surface of the skull]
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Fig.3 Procrustes superimposition of the mean shape of East Asian modern humans and African, American

Indians, Australian, Southeast Asian and European modern humans
FPERARAFABPHHRGUAECRT. BEHSHAXAARNRTE, EATRFEBYZEYR, ZEULSPR

TEEREA, HZR2TREAPE HKIFEH £5F ( The mean shape of East Asian population is represented in white in all the

superimpositions. Nasal morphologies of the visualizations do not represent the variation in the dataset of the current study)
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Fig.4 Bootstrapped Neighbor Joining Tree based on Procrustes distances among mean sample configurations
2% L E 3T J Bootstrap . AAREER A RN, dEMILA AL AEE H A E (Outgroup)  (Numbers on the branches

indicate Bootstrap values. This tree is not rooted and African modern human group was appointed as outgroup)
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