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SUMMARY

Cephalometric radiography was used to investigate
cranio-facial relationships within young adult Central
Australian aborigines. The sample comprised 31 males
and 27 females who are all full-blood members of the
Walilbril tribe, and who live under settlement conditions
at Yuendumu, Central Australia, The purpose of the
study was to provide cephalometric standards for thie
particular population group, and to obtain other data
relevant to research being conducted by the University
of Adelaide into the nature of tooth occlusion within

Central Australian aborigines.

The radiographic technique and subsequent cephalo-
metric analysis followed accepted methods with certain
modifications necessitated by field conditions. This
is the first time such techniques have been used to
study a single tribal group of Australian natives, and
for this reason X-ray cephalometric data, which were

previously unavallable, have been obtained.

It has been shown that although the methods are
subjent to errors of estimation, in the present study
they were of low magnitude and did not seriously affect

the results.
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Throughout the study emphasis was placed on the
nature of prognathism within the subjects radiographed.
Basal and alveolar prognathism were differentiated by
selecting the angles between an anterior cranisl base
line Joining nasion and sella, and profile lines
Joining nasion with subspinale, prosthion, infradentale

and pogonion,

It was shown that in common with other ethnic
groups, Yuendumu aboriginal females tend to be more
prognathous than males particularly in the maxillary
alveolar region. The sex difference was statistically
significant when the gnathic index was used to measure
maxillary alveolar prognathism, There were no signifi-
cant differences in most angular measurements between
males and females, but linear variables were usually
greater in the male subjects, This indicates that male
and female prbfiles were similar in shape but different
in size, Mean prognathic angles and gnathic indices
of the subjects studied were compared with those obtain-
ed from different groups of Australian aborigines and

other ethnic groups.

Variations of facial prognathism within the male
group were investigated by calculating coefficients of

correlation between the angles of basal prognathism
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and other cranio-facial variables, and by the use cf a
regression analysisvwhich revealed discrepancies in the
sagittal jaw positions., A prognathic facial build was
found to be associated with jaw bases large in relation
to the cranial base length, and a protruded upper Jjaw
base. In addition, marked prognathism existed in com=-
bination with a short anterior face height and relative
parallelism between nasal, mandibular and nasion-sella
lines.. With the exception of the foramen magnum angle,
the cranial base size and shape were not strongly corre-

lated with the angles of prognathism.

Relative maxillary or mandibular prognathism existed
when either jaw base was long or short in relation to
the other, but various factors appeared to compensate
for disharmony in the sagittal jaw positions so that the
effect on incisor relationships was minimised. Five
subjects were selected to illustrate the main points of
interest in cranio~facial relationships within the male

group.

The investigation will be extended by a longitudinal
growth study of young members of the Wailbri tribe and
by research into the associations between general body

build, cranio-facial form and tooth relationships.

viii



This thesis is submitted in fulfiluent of the
requirezents for Part 1I of the degree of Haster of
Dentsl Surgery, University of sdelaide. Part I of
the degree was completed in the following subjeots:
instony (pess with distinetion, 1358); Pathoiewy
(pase, 1959); Physiology (pass with erediit, 1960).

I hereby certify that the text of i#his thesls
18 enbirely my own compositiom, that the findings
reported herein (except where due reference is made)
are the result of my own personal investigstions,
and that no pert of this work has been previously
submitted for 2 degree in this or sny other
University.

Tasman Brown
University of Adelaide
September, 1962

ix



PREFACE

in Jenuary, 1961 a researoh tesm from the University
of Adelside visited Yuendusmu, Cemiral iustralis, %o
continue dentsl observations of wesbers of the Wallbel
tribe. One object of the visit was te obiain stand-
erdised cephalowetric radiographs for as mawmy adult
subjects as possible. It was siso prastical to exam-
ine some juvemile subjests, sud the radiographs of
this group will be used in a future longitudinal growth
study.

The present thesis is limited to observations
resulting fros the exasination of profile redlographs
of the young adult subjects, but additional dats re-
1ating to this group and the juvenile subjects wiii be
pressuted ir future reports.



INTEODUCTION

Investigations into the nature of relationships
between the cramiai, fseisl and dental components of
the sikull sre of considerable importance in dentistry,
and have wide sppiieation in the field of physical
anthropology. Besides providing informaticn about
similarities sud differences in the dentel charaster-
1stica of populstisn groups, such studies throw 1light
on the problems of growth and development of the head
region. In this rvegerd a lougitudinal study of a
geographically isolated and relatively homogeneous
group of subjects could be expecied to provide use~
ful informsation.

In 1951 = study was commenced smong full-bleod
Australian aborigines living under settlexent oondit-~
iona at Yuerdumu, Cemtral iustralia. Siuse that
$ime My, Y.J. Barrett of the Depertment of Dental
Selence, University of idelside, has conducied regu-
lar repeat examinations of the group, and has mads
avsilable for study sowe 636 sets of dental casts,
representative of 294 individuals. This eollection,
whieh ip probably the most couplete set of casts of
pative populations awallable in the world, is belng

uged to deterzine the pattern of age changes in
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oceclusal relstionships of this zroup.

In Japuary 1961 the longitudinel study was extended
to include cousiderations of eranic-feolal variations,
and their relationship to oselusion of the teeth within
the group. For this purpose, radiographs wers obtained
of 58 adult and 35 juvemile subjects during the four
week period spemt in the field. Bepeat rediograpbic
exapination of the present and future juvenile subjects
will provide dats for s lougitudiue} gresth study.

In sddition, somatometric data were obtained from
all subjests redlographed sud these will be used iu
the future to inveatigate gemeral body build and i%s
relation to ersnio~fagial structures within the group.

The present thesis desls only with the profile
and dentsl casts were also obtaived., In analysing the
eranio-fegisl relatiouships within these subjects, the
authoy nas spprosched the problem by placing emphasis
on the nature of prognathiss of the jaws, and variations
in length and helight dimensious of the fagial complex.
The study of varistiouns iu prognathisa within the group
is only one aspect of the whole problem st nand, but
such a study has provided prelimimary informstion for use
in research programmes plauned for the future.
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