
Abstract

Geometric morphometrics of cranio-facial sexual dimorphism and population specifity 

of methodological sex estimation: comparison of two population samples.

The aim of this thesis is to analyse sexual dimorphism of a recent collection of human skulls 

of Euroamerican population which is housed in the Maxwell museum in Albuquerque and to 

compare our data with data of sexual dimorphism observed in the Central European 

population. We presume that a shape of the skull is less population specific that its size. Thus, 

the use of a shape of the skull for a discriminant analysis related to sex in bioarcheology and 

in forensic science will be more reliable in a comparison with a dicriminant function of the

sex based on a sexual dimorphism of a size of the skull. 

As material we used 62 sets of photographs which display each human skull in 16 

different positions. At first we obtained 3D coordinates of landmarks and then we divided 

them into six independently analyzed regions of the skull. These point-configurations were 

standardized by the Procrustes superimposition and subsequently analyzed by the PCA. PCA 

gained us the PC score needed later in the discriminant function. In our next step we used the 

discriminant analysis for sex estimation from size and shape of the skull or just from size of 

the skull.

Accuracy of sex estimation was always higher for an analysis from both, size and 

shape. We got the highest accuracy in sex estimation for coordinates data (up to 100 %). Less 

accuracy was gained by a direct discriminant analysis of the PC score. The lowest accuracy 

but most objective results were obtained by a discriminant analysis with cross-validation 

performed on the PC score (up to 85 %). After that we investigated a sexual dimorphism of 

shape by the TPS analysis. We observed more robust zygomatic arch in men, higher and 

relatively narrower nasal aperture also in men and relatively wider cranial vault in women.

We observed a significant match between Euroamerican population and the Central 

European reference population according to a sexual dimorphism of a shape of the skull. The 

use of geometric-morphometrics for a discriminant analysis of the skull related to sex seems 

to be a robust method, which can be used in an osteology after a further verification.
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