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Background Information

 Non-metric traits are used by anthropologists to study genetic distances. 
The presumed advantages of the assessments using these traits derive 
from the belief that the traits are not as vulnerable to environmental 
influences as metric traits are and that there is no relationship between 
the expressions of any pair of these traits.

 Studies on deformed crania have shown a correlation between the 
presence or absence of these traits and variations in cranial morphology, 
which are in turn related to anomalies in development. This suggests that 
non-metric cranial features are not immune to the same environmental 
pressures that affect biometric distances, and that the expression of 
multiple traits may be related.

 Ossenberg, for example, argues that their manifestation is related to 
whether the area of the cranium where they appear has had a restricted 
or a supplementary development due to artificial cranial deformation.

 This evidence does not contest the use of non-metric traits for analytical 
purposes all together, for they still are representations an individual’s 
genotype at some extent. What is questioned is under which 
circumstances this methods are still reliable. 

 The abnormal development of the cranial bones of deformed skulls is 
induced by a change of the brain growth direction, and not by a 
redirection of bone formation. 

 The fact that brain expansion leads to deformation supports the 
observation of hypostotic and hyperostotic regions.

Purpose

To understand how the different regions of the cranium are affected by 
deformation by observing the non-metric traits present in such regions.
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Definitions

• Non-metric traits are anomalies in the normal anatomy of the skeleton. 
They are not measurable and are simply recorded on a present or absent 
basis.

• Hyperostotic Development is characterized by an excess of bone 
formation. This can include ossification of soft tissue, and accelerated 
rates of closure or fusion. 

• Hypostotic Development is characterized by incomplete ossification, 
arrested development, or the retention of  immature forms.

• Fronto – occipital deformation is caused by applying pressure on the 
frontal and occipital regions of  the  cranium. 

Methods

• A sample of four skulls with fronto-occipital deformation will be used. 

• The location of origin of the skulls, the method of cranial deformation applied, and the instruments used are to 
be determined through a survey of the existent ethnographic record of skull deformation practices in North 
America.  

• Knowing the type of deformation that acted upon the individuals that form the sample, areas of expected 
hypostotic and hyperostotic development will be determined on each skull. These areas can then be inspected for 
related non-metric traits.

• The type of osteological development present on less clearly deformed areas of the skull could also be brought to 
light by looking at the types of traits present in these areas. 

Introduction

Ossenberg argues that the manifestation of non-metric traits is related to whether the area of the cranium where they 
appear has had a hypostotic or hyperostotic development; and that cranial deformation is one of the factors that can 
induce to these forms of unusual development (Ossenberg 2005). 

Ossenberg’s classification of traits as responsive to an arrested or boosted development could be used to develop an 
observation technique to assess any deformed cranium. That is, the combination of the presence or absence of 
certain traits could be considered an indicator of the type of process that took place in certain cranial regions.

Significance

Recognizing the elements that affect the expression of non-metric traits could 
lead to effective methods of conducting investigations with these on deformed 
skulls, once these elements are factored in. Moreover, understanding the 
dynamics in question could even point towards new manners of using discrete 
traits, to answer other types of question; e.g. the assessment of cranial 
deformation practices.  
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Cranial Deformation

Unusual cranial shapes can be found among cultures all around the globe. 
They are the result of constraining forces acting upon the skull during its 
development. These forces can be applied in multiple manners, and can also 
be unintended (e.g. deformation can be a consequence of cradle boarding). 
Different deformation techniques can lead to different cranial shapes, and 
these techniques can vary between and within groups. The purpose of the 
deformation when it is intentional also varies. It could be a matter of 
aesthetics, a status indicator, or a symbol of group membership.
This practices do not repress brain growth, in fact, it is the persistence of this 
process that leads to the odd shaping of the cranium. That is, the brain will 
expand in the directions that are not restrained. However, it is believed that 
this process can affect the expression of non-metric traits.


