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Abstract: Anthropometry involves the systematic measurement of the physical properties of the human body, primarily
dimensional descriptors of body size and shape. It plays an important role in industrial design, clothing, ergonomics and
architecture. Skull is important in this regard as it resists adverse environmental conditions over time. The present study aims to
determine the anthropometric dimensions of biasterion length and cranial vault weight of Nigerian skulls. One hundred adult dry
skulls, (82 males, and 18 females) free from damage and deformities collected from eleven Departments of Anatomy in Nigerian
Universities were used. Tape and weighing scale were used to measure biasterion length and weight of cranial vault. Data was
analyzed with Graph Pad Prism 5.03. The mean±SEM, maximum, minimum and sexual dimorphism ratio were computed. The
mean of biasterion length (mm) of male and female were 127.0±0.90 and 123.0±1.56 mm respectively while the weight of cranial
vault for male and female were 330±6.08 and 308±7.84 respectively. The result of this study will be of importance in providing
new perspectives on human osteology and in sex determination in forensic anthropology.
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1. Introduction
Anthropometry is an important part of physical/biological
anthropology that measures different parts of the human body.
As an invaluable tool of physical anthropology, it has been
used for identification, for the purposes of understanding
human physical variation, in paleoanthropology and in various
attempts to correlate physical with racial and psychological
traits. It plays an important role in industrial design, clothing
design, ergonomics and architecture where statistical data
about the distribution of body dimensions in the population
are used to optimize products. Changes in lifestyles, nutrition,
and ethnic composition of populations lead to changes in the
distribution of body dimensions and require regular updating
of anthropometric data collections.
Craniometry is the measurement of cranial features to
classify people according to race, criminal temperament,
intelligence. Forensic anthropologists believe that by taking

some 90 measurements of a skull they can correctly assign its
owner's continent of origin - broadly speaking, its race, though
many anthropologists prefer not to use that term - with 80
percent accuracy [1]. Skull is made up various parts which
include frontal, temporal, occipital and parietal. Asterion are
situated on the temporal region. The temporal bone is highly
resistant to physical damage; thus, it is commonly found as
remainder in skeletons that are very old; of this, the petrous
portion has been described as important for sex determination.
Kalmey Paiva & Segre [2] introduced mastoid triangular area
calculated between the points porion, mastoidale, and asterion,
as easy technique for sex determination starting from the
temporal bone. Other Caucasian researchers [3-8] had also
worked on biasterion length, however there is paucity of
information in Nigeria. This study has characterized
anthropometric features of biasterion length and cranial vault
weight of Nigerians.
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2. Materials and Methods

4. Discussion

A total of 100 adult dry skulls (82 males, 18 females), free
from damage and deformity fully ossified collected from
Departments of Anatomy in Nigerian Universities were used
for this study. Tape, marker and weighing scale were used to
measure Biasterion length and weigh cranial vault.
1: Biasterion Length. It measures the straight distance
between the two asterion. The skull was placed with Norma
occipitalis facing the observer
Asterion: Point where the temporal, parietal and occipital
bones meet.

Craniometry which is defined as measurement of skull is an
invaluable tool to forensic expert with respect to race
determination and surgeons in face of surgical intervention.
The comparison of the mean values of both cranial vault
weight and biasterion length of Nigerian population with
Caucasians showed some variations which can attributed to a
complex interaction between genetic and environmental
factors, as well as racial variations.
Deshmukh and Devershi. [3] reported biasterion length to
be 101±4.53 and 98±3.75mm for male and female
respectively and was found to be significant by univariate
analysis with p<0.05. Steyna and Iscan [9] in their work titled
sexual dimorphism in the crania and mandibles of South
African whites using 43 males and 46 females found
biasterion length to be 113.7±4.99 and 109.7±4.91 mm
respectively was also statistically significant at p<0.05. In a
Chinese study using 30 male and 50 female skulls, the
biasterion length of males was significantly higher than
females [10]. The present study which has reported male and
female biasterion length to be 127.0±0.90 and 123.0±1.56 mm
respectively is however higher than the biasterion lengths
reported by Deshmukh and Devershi, Steyna and Iscan [3, 9].
In all these studies the male parameter remained higher than
female.
Some other studies on cranial parameters [3, 11-13] study
on India population reported cranial weight to be higher in
male than female which coincides well with the present study.
Ahmed et al., [14-15] reported that sexual dimorphism
ratio (male/female ratios) for the mean measurements were
greater than unity, indicating that the male crania were
larger in all linear dimensions than female crania. This
correlates well with the present study which reported that
sexual dimorphism ratio for the mean measurements were
greater than unity too.

Figure 1. Biasterion length.

Data was analyzed with Graph Pad Prism 5.03. The mean,
standard error of mean, maximum, minimum, and sexual
dimorphism ratio were computed. Student T-test was used to
compare male-female measurements.

3. Results
Table 1. Effect of sex on biasterion and cranial vault weight.
Parameters

Sex

Mean±SEM

Maximum Minimum

Cranial vault
weight
Biasterion
length

M
F
M
F

330±6.08
308±7.64*
127.0±0.90
122.27±0.80

500
400
157.0
136.0

280
280
110.0
136.0

Significant
level
p<0.05*
p<0.05*

Table 2. Sexual dimorphism ratio.
Parameters
Biasterion length
Cranial Vault weight

Male
(mean)
127.0
330

Female
(mean)
123.0
308

Sexual dimorphism
ratio (Mean M/Mean F)
1.03
1.07

The effect of sex on biasterion length and weight of cranial
vault is shown on Table 1. The male cranial parameters were
higher than female parameter. Table 2 shows sexual
dimorphism ratio of Biasterion length and weight of cranial
vault parameters. The male/female ratios for the mean
measurements were greater than unity, indicating that the
male crania were larger in the male dimensions than female
crania.

5. Conclusion
The morphometric analysis of biasterion length and cranial
vault weight of Nigerian skulls has shown high level of
sexual dimorphism. Knowledge of anthropometric
dimensions biasterion lengths and cranial vault weight can be
a vital tool to the forensic experts, anthropologist and
surgeons.
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