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Sex determination of cross-sectional outlines in modern human skulls: A study
based on geometric morphometrics
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Abstract: Researchers generally identify a skeleton’s sex by looking at size and robustness
of the skull, but with this approach it is often difficult to acquire subtle anatomical and shape
differences. In order to get more information to identify sex, we use 3D laser scanning and image
processing software to extract outline information of 30 male and 30 female modern human
skulls unearthed from tombs about 300 years ago in Yunnan Province. Geometric morphometrics
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are used to analyze the sexual dimorphism in the cross-section outlines of these male and female
skulls. Results show that male and female skulls have no significant differences in the outlines
of coronal and mid-sagittal sections of the parietal and occipital bone, but have significant
differences in the mid-sagittal section of the frontal bone. This study establishes a new method of
sex determination in physical anthropology and paleoanthropology.
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Fig.1 Definition of landmarks, semi-landmarks and the coronal contour
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1
Tab.1 Procrustes variance analysis of coronal and sagittal outlines between male and female skulls
Effect SS MS df F p
Individual 0.00084838 0.0000184431 46 0.77 0.8658
Residual 0.06366661 0.0000238630 2668
Individual 0.00060460 0.0000302302 20 0.74 0.7834
Residual 0.03257686 0.0000407211 800
Individual 0.00276373 0.0000493524 56 1.33 0.0540
Residual 0.08120936 0.0000371838 2184
Individual 0.00544969 0.0001513804 36 4.46 <.0001
Residual 0.06596582 0.0000339330 1944
1 SS: Sums of squares ; MS: Mean sums of squares(MS=SS/df).
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Fig.5 Principal component analysis of frontal bone contours between male and female skulls
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