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PREFACE

Since the middle of last century it has generally
been the custom to apprroach problems of anthropology by
adopting the Theory of Zvolution a8 o guiding principle;
and it =ppeered to be the feeling smeng meny of the earlier
workers in this ecience thst by this mesne of spproach,
the origin and history of menkind would soon be worked
out,and all facte concerning him eseily linked together
into one long continuous chsin of evidence. But the mis-
application ¢f evelutionery sequence in biclegical work
hase led to many errors in classificeticn end phylogenetic
relationehips, With the passing of years and the ever
increasing snecialization in branches ¢f knowledge zoncern-
ing man, modsrn =nth-opelegiste have henn forced to admit
the protlem of human sncestry s much more complex one than
wss optimistically Dbelleved hy meny of their predecessors,
And so, rather then ldok for =anéerly eolution of those
problema which desl with the relation of living races to
cne enother and to fossil types, and that of man to his
Primate relatives, et present, workers are content for the
most part te collect, examine and record the material which
is available and continually being brought to light. No
detnils must be taken for granted,nowever small and seemingly
insignificant they msy appear, until they have been thorough-
ly investigated, This entaile the long and vatient work
of exsmining and measuring msterisl, or recording snd
‘analysing d=ta, but a very necessary labor; for to obtain
an orderéx and systematic basis on which to work, the whole
study, and particularly the physicsl aspect of Anthropology,
is being treated more =and more in a quantitative than the
purely descriptive manner only.

In work on physicsl anthropo logy, a close and detailed

study of the dentition and its associated structures does
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net seem to have attiined the position of importance which
it urdoubtedly will as time goes on. BSuch data are fre-
quently relggated fo the optionel or incidental observa-
tions; this, no doubt, being due to the importance attached
to the stud; of those portions of the oranium directly
assocliated with the brain,

Sir Arthur Keith in a recent article in "Nature® said,
"It becomes more and more evident that we must trust to
facisl rather than to céranial features for the recognition
and discrimination of human races"”, It is well known that
the whole facial architecture is very intimately connected
with end concerned in masticatory functions, and so a study
of the facisl region of the skull which does not inciude
close and detailed attention to the teeth and the structures
immediately adjacent to them, can hardly be looked on as
Quite complete,

Th2 sudvject of Dentition can no longer bde considered
one of incidentai_intarest, but must and will tsake its
place a8 an important branch in the scienece of Physical

Anthropology.
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The following work iz intended to serve ae an intro-
duction to the study of the Dentition and Palate of the
sustrelisn aboriginsel, some aepeote being treated in detail
others in a brief manner only.

Such a work, to be done in a& really thorough and com-
prehensive mamner, thould preferabdbly be undertiken by one
engaged in full time work at a Department of Physicsl
Anthropology; so that the many shortcomings of the present
attempt oan be partly accounted for by the fact that it 1ies
the product of only those spare houres vhioch the writer has
been able to devote to 1te pr;paration after hies danily
routine duties.

The attempt to produce thie eseay would have been
futile had it not been that the writer hss been privileged
to work on the materisl in eéeversl institutions, and hon-
ored with the faithful secistance of a number of personal
friends.

His thenke are due to the following:

To the Governing Boerd of the iouth sustralisn Museum
for permigsion to work on the vwonderful ocolleetion of
Australisn skulle in that [nstitution. ?o lr Edgar Watite,
the Director, for his ever courteous treatment, and aleo
to members of the Museum 2taff.

To Professor Berry for permiscsion to exumine skulls
in the :elbourne Univereity anatomical Museum and use of
instruments.

fo ¥r J. ¥ershaw, Qurator of the National Museum,
Melbourne, for hie kind treatment in fsoilitsting an
_exsmination of epecirens in th&t Institution.

To Profestor wood Jones, of the anatomy Department,
sdelaide Univercity, and Hon. Curator of :nthropology in
the South Australisn Museum, whoee guidunoce end loszn of
literature have beenbf inestimable vslue, it seems futile

to attempt a record of my appreeiation. To sll who know



 J

Bim, he 12 one of the type of true gentlemen of seimcov to
whom the seeisting of young workers ic e sacred duty, and
the performance of whieh im to them a plessure and rcwar]l
in iteelf.

To Dr 4.8. Randell for the lean of aboriginul skulls.

And not least of all %o the following friends for
their kind cooperation im the preparatiom of ifllustrations,
mathama tignl resul ts, text end typing &sme: Dr ¥. lay,
Messrs A, Willismeon 4.M.U.a., R. 9. Surden B.Be., Kiss B.
J. Young, lesers P. 3. Hosefeld, H. R. Underwood and C.
¥arshell.

Adelnide, June, 1923.
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IRTRODUCTION

In the prefatory remerke it was stated that the
study of that region of the cranium direotly sstocisted
with the teeth hac probably mot attoined the position of
importence in physionl anthropology that it should, and
no dcubt will attain,

It is now proposed to amplify thie etatement to some
extent, end to point out that s det:iled etudy of the
teeth and ed jnoent struotures over s large Seriee of
¢kulle ie not only one of importence from the sepects of
Physies) Anthropelogy und iuce Dentwl :oience, but slto
it provides dsta ond lessone cf no mean value t¢ the pro-
Bleme of spplied bentsl tcience.

In the study of eompar:tive unstomy, the dentition
ranke as 8 subjeot of high importsnce, and emong the
Mammalie many elaseifications have rected solely on the
morphology of a few teeth. also, it might be menticned,
ae Profesvor »0od8 Jones hae pointed out in a recent pub-
1iestion { 1 ), =t cuite a number of foeeilx forms of
Primates have been named and descoribed by pelasontolo-
giste, solely on the evidence of single teeth snd emall
fragmente of Jawe. However, vhen the subject is re-
etrioted to e group like the Primates, the differences
between the dentitione are reetrioted, and thus the stidy
becomee & more specizlized one.

The evolution of the humen dentition is s cubject
vhich has inepired copious writinge and lengthy debete,
and one which csn only be clrirified snd made progreesive
by Qetsiled ctudies on lasrge amounte of material. &
rocoAf work of Cregery is s striking example of gsuoh &
labor. B e e L ees A e e =

J e s - = =R S LT S Sl
R X ISy
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The differences between the dentitions of various
ty¥pes of mankind have not as yet bsen ctufficiently recog-
nised to incite very special investigation. But this is
provsbly due, not so much to the lack of obviousness in
any differences as to the lack of specislized study.

when the problem of the tecth of fossil man is con-
cerned, it has been shown that the study of comparative
human dental snatomy csn attein a pcsition of marked im-
portance. One has only to turn to the case of Mousterian
Man, concerning whom the ®@ebates over the Krapina, Spy and
Jersey specimens occupy writings voluminous. Then there
are the innumerable psges devoted toopposing views on the
dentition of the Piltdown fiad, or the much earlier dis-
covery of Pithecanthropus ereotus. slso it is obvious
from the more recent notices which have been published on
foseil typee such as those of Wadjsk and Rhodesia, that thas
condition of the teeth and fheir immediate structures is
being studied in a more detailed manner than hitherto.

The importance of a close siudy of the dental system of a
modern primitive race in its relation to fossil man is
obvioue, 2nd need not be dwelt on at present..

The study of the teeth of modern rsces for the purpos-
es of morphologicsl comparisons dces not provide a very
vide field for research, but there are festures such as
arch form, for inetsnce, which are very importsnt. Then
the study of such a custom as dentel mutilations ie one
vhich is perhaps more interesting than useful, but never-
thelese it forms a part of thoee very impcrtant ethnolo-
gical and psychological encuiries vhich deal with those
primitive customs peculiar to the esarly stages of man's

socisl makeup.
. . t

Aspprosching the subject more from the ‘aspect of

applied dental scienee,-we find that s detailed study of

the dentition even in the form of obeervations on museum



specimens often revesls knowledge of very definite impor-
tance.

Ctservatione on those nortions of the skull concerned
in mastication yield no gmelYamount of information concern-
ing the mesticatory haebite indulged in by the living pose-
seecor of the cpecimen. By fuch means ve are able to dis-
cern the changes that man's jav syestem has undergone during
his march frcm primitiveness to the high stendard of civi-
lization. The changes =#nd differences in progrescive jaw
development are noted; the alterstions and recults there-
from - in maadibul:r stresses and movemcnts of the modern
masticatory system from those of the so-cslled primitive
one - become more apparent. Sueh inereases in knowledge
are undoubtedly useful when apnlied to such brsnches of
Dental Science as Orthodontia and Dental Prosthesis. £till
more strking verhaps is the lesson modern civilized people
have to learn from a study of the teeth of primitive races,
relative to those dental disezses, everyvhere sopersistent
and ravaging, which civilization and itz diel habits hsve
produced. Dentsl Caries and Pyorrhoes .lveolaris are pro-
bably tvo of the most prevalent diseases to which mcdern
nen is subject,yet the lower races of mankind are, gener-
aliy spesking, to a large extent free from these affections.
The ressons for this are in some messure made guite clesar
by a study of natimge skulls, but, either through zn exalted
racisgl pride or sheef negligence, both the laity and more
so the profescions concerned - vhose duty it is to ac-
cuaint themselves with and teach these things - are slow
to lesrn the lessons to be lesrnt from our so-czlled

savage, Tellovw humsn beings
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Although the foregoing remarks are a2 brief endeavor
to point out some of the possibilities and value of a
study of that portion of the skull concerned with masti-
catory functiom, it must be borne in mind that when taken
in its complete sense, the region thus concerned would
involve a large portion of the bony framework of the
skull. For it is to be remembered that not merely the
upper and lower jaws are involved in 23;%%:2:&;% function;
but it includes the whole architecture of the face, that is,;
up to the lower boundary of the forehead, a large proportion
of the anterior part of the basal aspect of the skull, ex- ;
tending to the posterior margins of the glenoid fossa, also |
those portions of the lateral aspect of the skull which are
involved by the temporal muscles.

The work here concerned is limited to the upper and
lower arches, and the individual teeth constituting them,
the palate, the alveolar ridges of the 1oyer jaw and a few
notes on the glenoid fossa. Time has not permitted the
jnelusion of a study on the whole mendible, which of course
would give the term "masticatory system" , which I use sgo
frequently, a closer approximation to its correct meaning
than is implied throughout this work. It was fel® that it
would be highly preferable to leave the mandible for sep-
arate study in itself.

The sbove statements endeavor to point out to same
extent the importance which may be attached to a close
study of the dentition of a primitive race; yet such state-
ments are in no way intended as a confident prophecy that
the following pages must necessarily prove important addi-
tions to anthropological and dental seéience. However, for
what their contents are worth, the writer offers these
pages to any whose greater learning gnd keener insight
may find in them a few small gleanings of information

which will help in some work the importance of which is
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far greater than that granted to the humble study of re-

cording a primitive aboriginal's dentition.



THE AUSTRALIAN ARCRIGINAL

It #ill not be nece=saryn this work to deal with the
Austtalian Aboriginal ss a race otherwise than in a very brief
manrer,

Leng hafors the study on man became recognised and es-
tahliened »s the Science of Anthropelogy, travellers and all
whe studied diffe-ent races of gankind iocked on the indigen-
cus human inhabitants of this continent sas constituting one
of the lewest and noet interesting types exieting on the
eartk. Sver since the gstudy of man wae placed on a systematic
send methodical basie, facts coneermning the Austrelian Abori-
ginels have heen eegerly loeked for, and remaines both of him-
821f =and his handiverk are held at highk v=lue in the collee-
tien of the arnthrorelogiet.

This is eamrily understccd when it is considered that in
the study of the evdlutionary progress of mankind, the lowest
types atiruot a very ixg large share of attontion; and among
these tha Australisan has alwoys been taken as a type to which
one may turn and find in his physical, mental, moral and so-
cial make-up, stogee of Jdavilopment much more primitive than
these of peopls w2 are accustomed to designate as more or less
modern raclially. Dut zlthough the status of our aboriginal
is such an intcresting ong, and provides most striking mater-
ial for'gomparative studizs of mankind, yet 4f thie race it
can he ssid with safety that v=ry Tew branches of study con-
c¢erning him have bsan de2lt with in anything 1ike & compre-
hensive manner, In short, the sum total of our knowledge
regarding these interesting peovle, who have been driven from
their lande sni in return treated most wretchedly, is very
small, It is ¢bvisus that many »rsctically untouched fields
of research are wmsiting tc e aveiled of by interested workers,
Also it is highly desireble that =ll observationshhould be

sulitavly and permancently recordsd, no metter how small the

amount of information may be. Particularly is this the case



a8 the race is probably undergoing rapid disappearance, the
process of which will be hastened only too quickly by the
expected opening up of the centre of the continent.

One might earnestly urge the remarks of Dr Ramssy
Smith made inkn address in 1907 ( 2 ) in which he pointed
out that too many opportunities for study of this race have
been and are being lost, and that a great deal of anthropo-
logical research is yet to be done; and if it is to be done
at all "the people forming the great majority to whom
ecience is a recreation might surely unite in an effort to
supply materials to those workere who apply themselves close-
ly to what is an arduous and sometimes, unfortunately, an
expensive task®, It would also be very interesting té hear
another similar address by such an authority as Dr Rsmesay
Smith, and especially to find out what results have, in his
opinion, accrued from the concluding sentence in his above-
mentioned address:-=- "If, however, by anything I have said,
I have succeeded in making some people repentant over lost
opportunities, and resolved to do something to help Austra-
lia - and especially South Australia - to take her proper
place in anthropolegical research, then I am content."

Authoritative works and scientific writings are too
numerous and too well-known to necessitate any further men-
tion than that compulsorily occurring throughout these
pages., Nevertheless, in passing, it may be stated that some
of the chief problems of study concerning the Australian
Aboriginal are:= his racial status relative to the living
races of mankind; his relation to the fossil races; his
manner of entryinto Australia; the antiquity of man in
Australia; whether or not he is am pure stock, and if not,
his particular relation to neighboring peoples; and es-
pecially his relation to the now extinet Tasmanian race,
Such problems as these have led to much work and study beth
from the ethnological and the anthropological points of

view, and therqhave been many illuminating theses published
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which contain the results of much patient and laborious
observation and recording, all set down in an endeavor to
obtain a solution of some or other of the above questions,

However, the work which deals with thie race as a de-
tailed study in physical anthropology is not nearly so
voluminous as those records which are more of an ethnole-
gical nature; and of the former branch of study, only the
mere mention 6an be mede here of the names of some of the
wo~kers in this field. Probably chief among those whose
work has heen anything of a lengthy and detailed nature
may be mentioned Flower, Turner, Professor Duckworth,
Professor H. Klaatsch, W, Krause, Professor Berry, Dr
Robertson, Dr Cross, Sir %, C.Stirling, Dr Remsay Smith,
H. Burkitt and Professor J, Wilson.

Turning now to sources where may be found special
attention and records relating to the dentition of the
Australian aboriginal, it will be found that these are by
no means numerous, and in very few instances have the obdb-
gervers dealt with any large collection of material, A-
monget the writings which are most useful on this subject,
the following authors may be mentioned:- Flower and Turner -
both of whose observations were &lways detailed and illum-
inating - H. Klaatsch, Professor Duckworth, Dr Ramsiy
Smith, Dr Brooke WNicholls, Dr Mattingley.

No reference need be made at this stage as to what
extent these writers have dealt with the subject of Denti-
tion, as their observations and records will be referred to
under the various headings to which their work is related.
However, with the exception of the work of Dr Nicholls,
this subject has never been dealt with in such a manner as
to be considered a comprehensive statement of the character-
istics of the Austrslian's dentition, derived from the

study of a really extensive collection,



BOURCKS OF HATTERIAL

"he specimene on which the woerk of +the following
pag28 is hasad are located in the collections of var-

ious inestiiutione and privats persons.

The institutions on wrose coliections the writar
has nad the privilegs of meking nbsasvations and not2s

The Coutli Australian Nussum
Adelaide University Anatomical Schosl Huseum
Waticmal Museum of Viatoria, !'elhnurne

“elhourns 'niversity snatomy “chool Mueeum,

Besides these, the material in the private collec-

tions of Dr A, S, 1andell and myself has been utilized,

S ————. L . e’
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THE  MATTRIAL

Thg specimens from which dsta have been recorded
andiobservatjons made for thie work include, in addition to
a large number of complete skulls,crania with mandibles
missing, odd mandivles, portions of uponsr and lower jaws
which were sufficiently intect to provide recordable ex-
eminations, and a number of well preserved odd teeth col-

lected from aboriginal burying grounds,

The total number of specimens dealt with, net includ-

ing small pieces of jaws and odd teeth, is aspproximately

630.

The total number of teeth which have been examined
for the various results dealing with measurements, occur-

rence of caries, cusp number, is approximately 10,500,

Although it is not suggested thet all the ppecimens
included in these totals have been subjected to every
meadurement end observation considered in thie study, yet
such sections,as for ex=mple, the percentage of caries,
frequency of mutilations and supernumerary teeth, do en-
tail all these specimens, and this being 2, such results
are useful in having been ascertained from s¢ large &

serics,
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GEOGRAPHICAL CLASSIFICATION OF MATERIAL

It will be seen from the following notes that the
material covers a fairly wide range of distributien in
g0 far as South Australia and Northern Territery are
concerned, but unfortunately the amount of material from
the other States of which the author has been able to

make records is rather small.

The following 1ist shows aprroximately to what ex-
tent the various S8tates h=ve been represented by the

specimens concerned herein:

South Australia 340
Northern Territory 150
New South ¥ales 14
Victoria 4
Rueensland 1
Vestern Australia 15

In addition to these there is that usual number of
specimens in large collections of which there is, unfortu-
nately, no recorded d4ta, and such have to be headed under
*unknown® localities,

Approximately the number of specimens under this

heading is 100,

It hae heen found desirable to separate many of the
specimens from South Australis and the Northern Territory
into a number of groups, these groups being named according
to the locality from which the specimens forming them have
been derived, Some of these groups have been found to
provide 1q&hemselves‘interesting series of specimens for

special study,aes will be seen later inthe work,

This further clasesification of the localities (see

Figure 1 ) and the numbers representing them is as follows:



Northern Territory

Melville Island ......... 22

Anson Bay 56 RawRreeN 3 30

South Australis

Yorke's Peninsula .,....... 17
Adelnide District ,......... 54
Swanport, iver Vurray ......J05
“urray ¥outh Lakes ,........ 29

The Cocrong cessessane e 27

It will be seen th=t the tribes of the Northern Terr-
itory and Scouth Austrslia ars well represented, and in
both crses the specimens are largely those of tribes inhab-
iting regicons ndar to or on coastal loealities, 1In the
South Australisn Museum thers is sufficient material to
represent by a large series theee two dietinot geographical
regions,, A oursory glance over theee skulls would cer-
tainly convinee one of distinct and consistent differences
in certain akull festuraes of these two groups. Epencer()
however, of the Worthern Tarritory natives, writes: "It
may be sald that the coastal trites have been in no way
physically influenced by contact with ¥alays", ¥Froem the
point of viaw of the Jaw region and particularly inthe
case of the ascending ramus of the mandible, there iz an
obvious and consistent difference. Hows¥r, this point of
interest is only referred to in peesing; dbut such = double
series would meke an interesting field for research to
ascertéin what differences there are betweenthe skulls of

the two regions,

¢Cf the group of specimens from Twanport it may bde
stated that in itself it constitutes s mest interesting
collectien, With probably only & few 0d4d exceptions the

whele group consistes of specimene which were cbtained

in one "find”; mand the history of their recovery has heen
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Y
described in a lengthy and detailed manner by the late
Sir Edward Stirling ( 4 ). The interest and value of any
records of this group rest in the fact that they in all
probatility represent a stock entirsly uncontaminated by
influences of white vopulation and so situated geographic-
ally as to be removed from suspicion of any intermixture of
an outside race, as some of the north coastal tribes were
undountedly eso fffected., As stated in the abovementionsd
srticle, "Thus there csn e no question that these remains

represent the pure strsin of aboriginals ,.,,."
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SCOYE OF WORK

Although the observations concerned in this work cover
many features ofAthe aboriginal's dentition, they constitute
what can be little more than an introduction to what is
rTeally a very large subject, Many of the festures imcluded
herein have only been touched on and would permit of a much
more det-iled study than the present writer has had oppore-
tunity of pursuing.

As was previously stated, & complete study of the den-
tal system would include a good deal more than a survey of
the teeth and immediately adjacent structures, but it is
heopsd th=t sufficient has been done to provide at least
& genersl idea of the teeth, arches and palate of this race,

The mandible in itself is a subject for very extensive
amd det=iled work, &and therefore the mention of conditione
of the alveolar process and the so-csalled "mandibular torus"
is 211 that has been included concerning the lower jaw be-
yohd the actual teeth themselves,

The following schedule shows more or less completely

the range cof the work covered,

General #escriplon of the teeth and normal variations:
Crown formation;
Cuep patterns;
Root formation.

Tooth Measurements,

The Pulp Cavity.

The Dental Index.
Variations in 1, Number

2. Poeition
3. Form,
The Palate Form and Development

The Dental Arches

The Occlusion of the Teeth
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Bruption of the Teoth,
The Glenoid Possa
The M=2ndidbular Torus
The Gnathic Index
Abnormal aevelopmental Conditions:

Odon tomes

Enamel Nodules, etc,

Accegsory dental masses,

Fourth Molar Pits.
Certain FPunctionsal Conditions:

Attritien, Ocalusal and

Interproximal,
Marked Root Divergenee,

Abserption of and structural

change, alveolar process,
Some Pathological Conditions® &e. P

Dental caricl‘
Alveolar Abscess (aleulus.

Erosion. Periodontal Affec-
tions,

Hotes on the Yood of the Aberiginel,
Removal of the teeth.

Too thache,

Some sboriginal ideas onkeeth,

Teeth of fossil man in Australia,

Some conditions bearing on problems on the dentition
of fosslil man,

Summary .
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Some Preliminary Notes, Methods of
Measurement, etc,.

In referring to the Australian aboriginal as belonging
to a primitive race, it must be rointed out that the word
"primitive" is only used in its relative sense to distin-
guish him from the more advanced races of mankind. For,
as Sir J, G, Fraser has pointed out, it is a very difficult
task to attach s precise meaning to the word in its absolute
sense, but that "in ordinary speech the relative sense of

'primitive' is freely admissable”.

Although previously mentioned, it must be again point-
ed ocut that in the following pages the somewhat frequently
appearing term "masticstory system" is not used in its full
and correct sense, but only as involving the teeth and
osseous structures adjacent to them,namely the dental ar-

cades, alveolar ridges and palate.

It will be seen that in the present work there are
many instences in which the data on certsin features have
not been compared with those of other races. This ie to be
accounted for partly by the lack of comperative data on
many fe&&ureq of the human dentition, and algo by the
_difficulty of gaining access to or securing literature

published in other parts of the world.
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8ex classification of material. On the advice of

Professor Wood-Jones, no attempt has been made to give re-
sults for separate sexes. So many of the specimens heréin
concerned are unaccompanied by those other bones of the
skeleton confirmatory of sex, that the general results would
rrobably be much depreciated in value were the sex of the
specimens judged and published merely on the evidence of

skull appearance.

Age clagsification. A method of classification of

material has been adopted here which might conveniently be
termed "age classification”; and it is felt that such would
be a very natural and desirable method to apply when develop-
ment of structures and the occurrence of diseases are to

be studied, The skulls, therefore, have been divided into
five groups which ere .termed: infant, young, young adult,
adult and aged, The definition of this grouping is as

follows:

Infant: 8Bkulls showing deciduous dentition enly; this
would probably mean children up to about five years

of age,

Young: Skulls showing the transition stage from deci-
duous to permanent dentition; and those in which
the second permanent molar is unerupted or onlyt
partially erupted, but not up into its normal posi-
tion in the arch., This group includes children
from the stage when the first permanent molar is
in position up to an age which would probably be
Just prior to their teens., That is, approximately

six to twelve years,

Young Adult: Skulls showing the permanent dentition com-

Pleted so far as the second molars being well up
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into position in the areh, but third molars unerupted
or only partly so., Adults with no third melars, or
with theee teeth, for various reasens, very backward
in erqption..aro easily excluded by general cranial
and suture oonditione. This group would include

ages approximately from twelve te seventeen or more.

Adult: Permanent dentition quite complete as far as the

ernptioﬁ of teeth is concerned,

Aged: These adult skulle which the general features,
dental condition, and fusion of sutures would indi-
cate as having belonged to individuals of advaneced

age,

It is felt that the above claesification will preve
ueeful for noting the peried of 1ife when dental disesses
are most prevelent, and slco give stages of development
of the palate, for example, which would show progressive

age changes in an interesting manner,
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In the text the numbers in brackets ( ) indicate
the source of the references, which will be found in corr-

esponding numericsl sequence at the end of the work,

Numbers in doubhle brackets (( )) denote that a

certainhondition eximted in that number of specimens,

In the present work no ettempt has been made to pro-
vide the statistics in any other mathematical treatment
than by merely giving totals, avereges, meximum and minimum
measurements.and a few graphs, It is fully recogmised that
by the modern requirements of biometrics, results treated
in the simplest mathematical manner are not of véry great
value, However, various cocnditions have made it impossi-
ble to adopt & more desirable means of treatment for the
present, but it is intended that mich of the work enteiled
here will be carried on and at a later dete issued in a
mamer which will be more in keeping with the requirements
of the modern methode of mathemeticnl treatment of studies

in physical anthropology.
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The measurements of vsrious structures and methods
of securing them will be dealt with in detail in the pages
concerned, The instruments most used were the usual celip-
ers and slide compass by Hermann, Zurich, fine pointed
dividers and two epecially deximmi designed instruments
for obteining palate depths and arch length. These last
two mentioned - which will be illustrated later - were de-
eigned and constructed by Mr Rogers of the Adelaide Univer-
slty, and their neatness and fineness in construction re-

flect great credit on his workmanship,

In securing measurements with calipers, etc, in mill®-
metres, no attempt has been made to judge at greater pre-
cision thsn -5, For instance, if a measurement were judged
ags being half way between 10 and 11 millimetres, it wae
c=21led 10,.5; wut if nearer to the 10 mark it was cslled
10, ¢r to 11, recorded =s 11, Also in calculating indices,
the result was only taken to one place of decimal; :iff the
second éecima) figure was above 5, the first was augmented
by one. For examvle, 100.64 is recorded as 100.6, while

100,67 bvecomes 100.7.

It would perhaps be advisable to explain a method of
natating the teeth at times used im this work, snd one
which is sdopted almoet universally in eliniczl work, and
on account of its convenience is appearing‘pore and more
in dentsl literature. It is cslled 22222523 Notstion, by
vhieh the teeth are numbered from 1 to 8, commuencing at
the central incisors in ezch case, upper and lowsr. The
upper and lower arches and their right and left sidee are

indicated by lines at right mngles. The following figure

makes it olear:



"1
Upper 87654221]12345678
R
Lower 87654321/ 12345678

So that the upper right central is indioated_]J; the
lower left first molar |6 + lower right central and
latersl 21' ;7 upper left third molar [Q__ , and so

on.
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DESCREPTION OF THE TEETH

For the purpose of a gemeral description of the
teeth of the Australian native, an endeavor will be made
to give a short and simple description of what one would
suggest, after a study of a fairly large number of speci-
mens to be the features of interest of more or less typi-
cal forms of the various teeth. This description will deal
with each tooth in turn, and state the general shape of
the ecrown, cusp patterns and root forms, Besides descrid-
ing the more or less typical condition, there will be in-
cluded what might be termed the "normal variations®, leav-
ing such specinl variations as,for example, extra roots
or Carabelli's tubercle, to be dealt with under the section
headed “Variations®.

The dimensions of the tooth crowns and roots will be
given, 1In some cases the numher of specimens subjected to
measurement will not bhe as great as is desirable, but this
is accounted for, to a large extent, in two ways, Firstly,
in very many of the skulls dealt with it was impoesible to
obtain root measurements because any teeth in the specimen
with tendency to looseness had been firmly cemented into
their sockets by the persons who prepared the specimens.
Then again it was a matter of difficulty to measure the root
length of first molars, because on account of the size and
divergency of the roots it was impossible to remove the
teeth without d=mmging both teeth and elveolar ridge, Then
again on account of the marked occlusal wear on the molar
teeth in a large number of the specimens, cusp patterns
were entirely obliterated,so that the number of cusps could

not be definitely determined.



°4

UPPER CENTRAL INCISORS,

In the aboriginall these are very large, well-formed
teeth, Considering the tooth as a whole, one cannot help
but be struck by the shortness in rootx length compared
with the gener=l size, and in particular the inciso-gingival
diameter of the crown,

The crown, viewed from its labia) aspect, presents
various shapes. Up to the present, time has not permitted
a close application to these aboriginal teeth of the sugges-
tion put forward by J. Leon Williams { 5 ), that the shapes
of anterior teeth may he grouped into three fundamental
tyres, ineofar as contour of the labial surface is con-
cerned, However, it is obvious that there is s diversity
of shape, and one°2§£§ not lay down any particular outline
of tooth as a racisl characteristioc,

The lingual aspect generally presents an evenly con-
toured surface, with no marked development of marginal
ridges or tubercles, Occasionally a moderate amount of
grooving is eeen passing over the gingival eminence, but
Yery rarely dq these grooves become deepened into marked
fissures,

From the material available, it would seem that the
three developmental tubercles on the unworn incisal border,
which are often seen in white children's teeth, are either
absent or not well accentuated on the teeth of aboriginal
children.

As before mentioned the root of this tooth is much
shorter than one might expect from the size of the crown,
and the spex is finished off in a very BWunt fashion. The
condition is mever seen in which the upper third of a root
tapers off with perhaps a bend distally or posteriorly, a
feature so freguent in modern incisors,

The root is often somewhat recurved in keeping with the

fairly marked prognathiem of this race,



ek

Some features of the incisor teeth will egain be re-

ferred te under the heading of Variations in Form.,

Figures 2 , 2, and 4 show e few specimens which
have been selected with unworn anterior teeth, and give an

jdea of the variety ii form.

The measuremente of the teeth are given in tables at
the end of thi= section, but the aversnage measurements are
here given compared with those of modern whites from the
figures in Black's Dental Anatomy, and Japanase from meas-

urements by Miyabara (see © ).

Crown Root Total
¥,0, _LDL._  _Length  _Length.
9.4 7.9 14.6 24,5 ... Australien
9 7 12 22.5 ... Modern White
b.: 7.4 11.3 22,9 ... Japanese.



THE LATERAL INCISCRS:

This tooth as in other races is a good deal smaller
than the central, but with the Australiasn it is,practieally
alwsys ,a very well formed tooth. The same features dealt
with for the central hold good for the lateral, as regards
shape, size and surface markings. The chief point to empha-
size about the lateral ie the élmoat entire abeence of
diminutive and peg-shaped forme =0 often seen in present day
teeth, This would seem to indicate that it is still of
sufficient importsnce as s functioning member of the areh to
escape the fate of disappearance which seems to be besetting
the uprer latersl incisors cf modern civilized man.

Figures 2, 3 and 4 show examples of complete crowns,

Crown Root Total
NeDoooobolin, .Length ., Length
7.7 6.9 15, 24.5 Australian
6.4 6.0 13 22 ¥odern White

7.0 6.5 11.7 21.7 Japanese



UPPER CANINES:

Although the aanine of the Australisn reaches o piteh
of development in size and strength which et timse Appears
almost smazing, it is still quite human in form, and P re-
sente no femture which ocould “e termed simien, It 1e vary
large at the gingival and neck region, The Toot, as with
the inoisore .often fini <hes off in an abrupt and shorter
manner than might be sxpected; and though the total length
of the tooth is often great, the upner portion of the root
is deldom tapering me is seen in nany modersn cahines., Lin-
gual tuhsrcles ani grcoving in any merked degree are rare,
but moderate grocving is oecasionaliy seen.

The root of upper cenine is generally recurved some-

#hat, see Figure 5, end someiimes to s marked degree.

Crown Roct Total
¥.,D, L,L, Langth Length,
8.4 9 19.9 27.5 Australian
7.6 8 17.3 26.5 Wh ite
7.9 8.6 15.4 26.4

Japanese



THE UPPER_PREMOLARS:

These teeth are well formed, the first being somewhat
larger then the second., They are larger snd stronger look-
ing in develcpment than the same teeth in modern dentures.
One difference which is probably the most obvious from
present day teeth, besides that of size, is the greater
development c¢f the buccal cusp over the linguasl and con-
comitent accentuation of the triangular grooves.

The first premolar generally had two roots, which if
net completely separated all the root length were distinct
in the uprer half,

The second premolar was generally single rooted, though
at times two rooted teeth were met with,

Various of the illustrstions in later parts of the

work show arches containing well formed and typical pre-

molars,
Crown Root Total
KD, L,L. length  Length,

1st P,M, 7.6 10.3 16 .3 22.6 Aus trelian
7.2 9.1 12.4 20.6 Vodern Vhite
7.3 9.5 12.2 21.0 Japanese

2nd P. M, 7.2 10.1 16.9 22.3% Australian
6.8 8.8 14.0 21.5 NModern Whibe

7.0 9.3 12.9 20.7 Japanese



FIRST UPPER MOLAR:

The first molars are generally the most conservative
of all the teeth and do not often present marked variations.

In the aboriginal this tooth wes always a large well-
forqu tqoth, with four strong distinct cusps, separated by

vqll-definad grooves, The disto-lingual cusp was always
vell-fqrmed end showed no signs of reduction in size, It
hed well-forred mesial and distel marginel ridges, and the
distel ridge seldom showed that eplitting up into tubercles
which is assosziated with reduction of the disto-lingusl cusp.

The roots were large, well formed, and divergent to
such an extent thst with fully formed roots removal of thie
tooth from the jaw was an impossibility without completely
wrecking the adjacent alveolar ridge or smashing up the
0rown or veots in the sttempt.

The continustion of the lingusl groove down over the
lingual surface, and slso its continuity with a shallew
vertics)l groove on the lingusl aspect of the lingual root,
was fairly common. The anterior buccal root was generally
wide labio-lingually and often showed a tendency to become

two roots by the presence of s vertical constricting groove,

T™he well formed occluanl surface is well depicted in

voricus of the illustrations.

Crown Root Total Length
M.,D, L,L. Length e
11,4 12.8 13.5 19.5 Austrsalian
10.7 11.8 13,2 ’ 20.8 Modern White
1¢.7 11.3 13.2 20,2 Japanese

The number of cusps will be dealt with later.

Fusion of the roots of this tooth is entirely absent ,

and rather, the oppceite condi tion is very well marked.
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SECOND UPPER MOLAR:

This tooth, as will be seen from the subsequent fig-
ures, is somevhat smaller in its mesio-distal diameter
than the first molar, but it is frequently greater than
the first in its 1gbio-11ngual diameter,

Its crown is large and well formed and has four
strongly marked cusps and well defined grooves separating
them. However, in this tooth it is obvious that a reduc-
tion in the size of the disto-lingusal =i cusp was taking
Place, There has been no record in the present work of a
tricuspid second molar, but it would appeaYy that as the
disto-1lingunl cusp diminishes in size, the lingual portion
in particular of the distal marginal ridge becomes broken
up into tubercles by supplementsl grooves passing over it,
From the present observations, this feature would appear
to be well estahlished, that is, the as=ociation of the
bresking up of the distal marginsl ridge into tubercles and
the reduction in size of the distal portion of the crown,

The number of cusps will be dealt with on a later
page.

The number of roots will be comsidered at the end of

this section.

Crown Root Total
u.,D, L.L. Length Length
10.9 13.1 13,6 19.6 Australian
9.2 11,5 13.0 20.0 Modern White

9.9 11.1 13.8 20,7 Japanese



THIRD UPPER MOLAR:

The third molar is the only tooth in the arch whieh
shows any frequency in variations of form. But it must
be borne in mind that this frequency of variation is only
relative to the other members of the srch, For generally
the third molar is quite is quite a good sized functioning
tooth, and variations are much mcre the exception, com-
pared with almost the regular occurrence of atmormal forms
that is the case with this tooth in modern ocivilized peo-
Ple, |

InAhe Austtalian the process of cusp reduction in size
of the third molar has proceeded still furthe? than in the
second molar; and a variation not infrequently seen is a
reduction in size of the disto-lingual cusp until it be-
comes a tubercle or cusplet, commensurate in size with those
formed of the adjacent marginal ridge. . The figures given
below indicate the extent of normal quadricuspid form and
the reduced variations. The disapoarance of the fourth
cusp ie of course concomitant with the shifting of the 1lin-
gual groove from its situation on the limgual surface,
distally, till it is indistinguishable from the supvlemental
ridges in this region of the occlusal surface, or it bve-
comes the qQStﬂl triangular groove of the single 1ingual
cusp. | J F

Many of the photographs given here show cases of the
typical well defeloped third molar. Ite marked mmmiitisns
variations will he dealt with in a later section.

In roo? form the th%rd molar generally possesses three
eseparate roots, although occasionally fusion of the roots
ie met with to a more or less complete extent. However, it
is only rarely that these teeth have their three roots
fused together into the pyramddal form which is so often

seen in modern third molers. Numerical resudts dealing
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with root nuﬁber will come under the heading of "Roots",
Cusp numbers will also be treated later,
Cemrared with the third molars of modern whites, this

tooth is a very active and hard working member of the dental

arch.
Crown Root Total
¥.D., L,L, Length Length
1c.0 12.3 13.9 19,7 Austrsalian
8.6 10.6 11.4 17.1 Fodern "hite

8.9 10.6 10.5 16, 9 Japanese
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LOWER INCISORS:

There is 1little or nothing to say with regard to
these teeth beyond that they are alwasys well formed and
larger in size than the some teeth in preseht day denti-
tions. They bear practically the same relation in sige
to the uprer incisors as do the modem teeth.

In the specimens observed there did not appear to be
such a marked condition of the developmental tubercles on

the unworn incisal borders as is often seen in modern teeoth,

Crown Root Total
M.,D, L.L, Length Length
6 2.5 13.4 21 Austral ian
Ii 5.4 .0 11,8 20.7 Modern White
5.4 5.8 9.7 19.2 Japanese
I2 6.; 6,6 14,7 24.5 Australian
5 6.4 12,7 21.1 Modern Vhit e
6.0 6.3 11,6 21.3 Japanese



LOWER CANINE,

TLittle more ¢an be said of this tooth then that com-
pared with its modern representative ,it is a larger and
stronger tooth, its rooct heing larce and veryfimmly seot
in the jaw. The tooth is very conservative in shape and

no merked indicstion of reot bifurcation has heen met

with,
Crown Root Length Total
¥,D, L.L. . - Length
7.6 8.% 18,1 25 Austrslian
6.9 7.9 15.3 25.6 odern Vhite
6.8 7.9 13.6 24.5 Jepanese



LOWER PREMOLARS:

The first low=sr premolar is a much larger teoth than
the same member of the modern arch. Its crown is large
and strong looking and often bears that seetorial appear-

ance which is reminiscent of the simian premolar.

The second premolar is slso =2 large well formed tooth,
its erom not infrequently presenting three cusps so vell
formed that the occlusal surface would elmost rival some

modern tricuspid molars in size.

Crown Root Total
M, D, L,L. Length [Length

Pml: 7.6 8.8 16.3 22,6 Australian
6.9 7.9 14 21.6 Modern White
7.6 8.3 12,2 21,5 Japanese

Pm 2: 7.7 8.9 16.5 22.5 Australien
7.1 8.0 14 .4 22.5% Modern White
7.3 8.2 12.8 20,8 Japanese



FIRST LOWER MOLAR:

As in the case of the first upper molar,s0 with
the lower, it is a large well formed tooth with cuspe
and grooves clearly defined and its whole structure
varying but little in form. It always has five cusps and
two roote. The erown is large in size and the roots com-
gist of strong parallel plates somewhat rectangular in
form. The mesial root is almost invariably bifurcated
in its lower quarter, but the bifurcstion may imvolve
more of the root. The distal root is slso very frequently
bifurcated at its apex, but doee not display this tendency
quite so much as the anterior root.

The distal cusp is always well developed and shows
no tendency to dimimish in size and become a part of the
distal marginal ridge; thus the disto-buccel groove is
allwaye well formed and extends onto the buccal surface

of the e¢rown,

Crown Root Length Total

Z 11, 14.2 5 9 Austrelian
g 13.2 21.0 Modern White

11 5 10 12.1 19.3 Japanese
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SECOND LCWER MOLARS:

The unworn second mandibular molar is somewhat ellip-
tical in the outline of its occlusal surface, but becomes
more rectangular with interproximal wear, It will be seen
by later figures that this tooth in the Australian's den-
tition has departed somewhsat from the supposed typieally
primitive occlusal pattern sheowing five cusps, In the major
percentage there is a quadricuspid crown, although even
whan showing this formula there is frequently a very marked
development of the distal marginal ridge; no doubt it is
this latter feature which has led some observers to term
such a cusp number as 44. But in these cases it is debata-
ble whether this= distsl marginal development can be termed
a cusp, because in a true five cusped lower molar the
fifth cusp - the distal - is marked off from the disto-
buccal cusp by a distinct disto-buccal groove; but in most
cases of this well developed distal marginsl ridge there
is no sign of this particular groove extending from the
occlusal dowm over the buccal surface,.

Fowever, even in its quadricuspid form thie tooth is
exceedingly well develoved. Figure 6 shows two well formed
and practically unworn second mol#ére placed beside two
second lower molars from modern white mouths, the latter
teeth, if compared with a collecticn of modern mclars,
would be considered fairly well developed teeth. The com-
parison is striking,

The roots of seccnd lower molars are rarely fused and
seldom show any tendency in that direction. Also it is not

unususl to see the apicsl guarter or fifth of the roots

bifurcated.
Crown Root Total
¥.D, L.L, _'ength Length
12.5 11,7 15 22.2 Australien
10,7 10.1 12.9 19,8 Modern White

11.1 10,2 11.5% 18.4 Japanese



THIRD IOWTR MOLAR:

As was the case with the corresponding upper molar,
this tooth was the one of its arch most likely to show
varistions in form, However, from the subsequent figures
it will be seen thet on an average it was in dimensions
not very much smaller than ite neighbor, If those vari-
ations of crom form which shcw marked irregularities,
be excluded, it will be seen from the records on cusp num-
bers thet the majority of third molars possess five cusps,
Although in root form it shows more liabhility to fusion
than the other molars, yet it mostly shcws two well formed
end separated roots.

Again, as with the upper third moTmr, the striking
differsnce between it and its modern representative is
that 1t is almost invariably amx a thoroughly function-
ing and waseful dental member. I+ i3 this feature which
no doubt helps it considerably to retain moet of the fea-
tures of the typical primitive tooth.

Cusp and root records %11l be given later, and marked

variations in form dealt with in a subsequent section,

Crown Root Totsl
M, p, L.L. Length Length
119 11.% 14 19 Australian
10.7 9. 11.8 18.3 Modern White
10.5 ¢.8 10.5 17.2 Japanese.



NUMBER OF CUSPS ON MOLARS

The perceritagees are here given of the number of cusps
on the occlusal surface of the molar teeth., A cusp has
only been comnted as mne suclh when it ie o well formed emin-
ence on the tooth and separated from its neighbors by die-
tinct, well defined grocwes, In such cases where an emin-
ence has diminished in size tc the extent that it csn hard-
ly be considered a cusp, and more a cusplet or tubercle -
such as 1is the case in reduced conditions of the disto-
lingusl cusp on upper molars and distsal cCusp on lower molars-
and existe as a tubercle of appreciable size, then the
cusp quantity has been expressed with & < sign added to the

number of the cuspe.

Uprer ¥olars Lower ¥olars

%0.0f Nosef |
;:e:!_; 4t |a |34 3 geatp 9| 5 |4+

Wi p
ﬂ

First | 68 [5.7(943 - |- | 88 [6.8]67.5 2.5

Second| 208 |3.8 96._2|- - [[125 |- |32 |4.,8|63.2

Third {156 |5.8|71.2/20.5/2.5 [11¢ (2.7/70 |-- |27.3

These results show that of the upvper molars the first
and second almost invariably shcw four well defined cusps;
whiie the third, althcugh 4isplaying cusp reduction, shows
cver 7C per cent with four cusps,

¥ith the loweymolars, the first with few exceptions
presents the quinquicuspid form; the second causes a depart-
ure frem the primitive formula by showing a majority per-
centage of the quadricuspid ferm., Thre third mandibular
molar inste=d of continuing the cuepal retrogression returns

to the five cusp form in 70% of the specimens recorded.

Available records by other ohscrvers on the cusp numb#

of Australian molars sare compared with the above results, ae



follows:

RN
(=)

3rd Upper Molar: 4 cusps 35 cusps
| 74 1% 25.8%  Nicholls (7)
26% 47 %  Topinard
7T 23% Campbell
2nd Lower Molsar: 5_cusps 4 _cusps
13,65 865 Nicholls
73 .3% - Ve Terra
32% 632 Campbell
3rd Tower Yolar: S_cusps 4 _cusps
73 .3% 23,32 Nicholls
707 27.3% Campbell.

from these figures it will be sesn that the results
of the present writer =re in close accordsmce with those
of Nicholls, excepting in one case where the present find-
ingm gave a higher percentage for the fivé cusped second

low~»r molar,
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ROOTS

Records were kept 9% those cases in which the number
and condition of the rdgfs of the posterior teeth were ob-
servable heyond doubtﬁ

The molsr roots have been ¢lassified aecording as to
their being distinctly separate, partly fused or complete-
ly fused, "Partly fused? being the term used to designate
that condition in whieh,for exsmple ,one of the buccal and
lingual roots of an upper moler might be joined by e thin
Plate of tissue or the two bucecal roots mere or less com-
Pletely joined, “Fused” is that condition in which all the
rocts - either in upper ar lower teeth - are joined into
a2 somewhet pyramidel form, end the rgots outlined by the
bpresemce of grooves down the sides of the mass,

Of course,as Kramberger has peinted out, the term
"fused" is often inadvisedly uses, because very often the
so-called fused roots of a molar #ere newer distinctly
separate to become fused: tue Joined conditien heing one of
initiel development. However ,the term will serve ite use-
ful purpose here in designeting the divergence or otherwise

of the roots,

Ne. of Upper Molars
Teeth .
Three rootis Three part- Fused
ly fused
51 259 100% - -
12 261 95.8% 4,22 -
M3 203 70.9% 11.8% 17.3%

These results add confirmation to these of the cusp
number in showing that the uprer first and second molars

are well formed teeth., The thind upper molar shows, by
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its percentage of rooted condition, a very marked compari-

son to those seen from the mouths of modern white people,

The following are the percantaegzes for lower molar roots:

Lower Molars

; E:;tgt 5 2 roots Partly Fused | Fused
Mll 176 100%
u2 174 98.3% . 6% 1.1
X3 114 92.1% 4.4% 3.5%

Here again it is seen that as far as root formatiom
goes, the lower molars are well formed teeth; owsr 90%
in each case having two distinct roots. Also, as was paifited
out vefore, in many specimens the first and second molars

presented bifurcation of esch root near its apex.,

The following figures show the nature of root formation
of uprer premolars in so far as being single or double
rooted,

The conditions have been classified as to whether two
separate roots were present, only one root, or the midway
condition in which the root portion would he bifurcated in

aprroximately ites apicesl quarter.

ey

Ne, of 0Ob- One
_servatione Root

Partly Bi-g Two
furcated |

1st Fm 100 31%

2nd Pm 93 82.8% } 2.5% | 9.7%
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Figures 7 and 8 show interesting examples depicting
stages of root development.

In the upver row of Figure 7 are some upper molars;
it will be seen that after the "neck" region of the
crown has been formed ,the next stage of development, and
-one just prior to the commencement of root forming, ie
the extending inwards from the periphery of little tongues
of tissue which constitute the inter-radicular or bvasal
portions of the crown. Theee little tongues may or may
not meet at the centre and ;oalesce. according to whether
the tooth is to have three entire separate roots, or two
of the three more or lese conjoint.

In the second row of Figure 7 it will be seen that the
ingoing tongues have fused and their edges have turned
up, 28 it were, and commenced growing in a direetion at
right =2ngles to the initisl direction of growth of the
tongues., This represents the first etage in the process
of root forma;ion.

In the specimens shown in Figure 8 it can be seen that
the stage of root formation has progressed still further,
end the roots in thie stage are like short spouts or
tubes projecting out from the basal portion of the crown.

The more advanced stages of root development sre not
here illustrated because in spreerance they are identical
with the imcomplete forms occasionally met with smong
any collection of extracted teeth. But it is not very
often that one has the opportunity of meeting with such
specimens as are here depicted which show the initial
etages of root development; and aleso are shown in teeth

which belong to a remarkably well formed dentition.
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The following figures give the resulte of meséure-

mente on the orovne of deciducue tecth

K.-D. L.%.
Ubter-  average Obter- Average
vyations vations
Upper a ? 7.8 7 5.6
b 7 6 7 5.3
o 12 7.5 10 6.6
d 25 8 30 9.7
] 39 9.7 41 11
Lower a 4 4.7 4 4.4
b 8 5.4 8 4.7
¢ 10 6.4 8 6.2
a 21 9.1 21 8
e 20 11.7 19 10.1

If thie Cubie Le compared with that given by 3lsack
for the dimentiont of decviduous teeth of mcdern whites,
it will ve found thut moet of these dimencione of sue-
trzlisn deciduous testh ars gresier by a millimetre or

more than thoste given for the civiligzed races.
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THE PULP CAVITY

A detailed study of the pulp cavity is one which in-
volves at the least a large smount of work in section cut-
ting and radiography, and such is quite beyond the time
available for, and the scope of the present easay,

However, by means of the radiogrophs and photographs
of* specimens given in this work, some general idea of pulp
cavity features in ;he aboriginal teeth may be gnined,

The reader should here refer to the series of rediog-
raphs showing development cf the teeth in the lower jaw,
¥igures 9,10,44,12 15,1415 16,47.
and to the two plates showing progressive changes in the
Pulp cavities of permanent and deciduous lower molars in
Figures 18,19.

It will be seen that in the completely formed tocth
the pulp cavity is a fsirly capacious chamber and the root
c¢anals of fairly large diameter, There is s rather marked
thickness of tissue between the occlusal surface of the
tooth crown and the occlusalirall of the pulp chamber. The
floor of the chsmber will be seen to lie very close to the
external surface of the tooth where the roots Join. 1t
vill be seen that the snterior horn of the cavity rises
higher then the distal one.

The reductionin size which the cavity undergoes as a
result of attrition are well illustrated in the various
figures given, If the illustraticns here subtmitted can
be tsken as representing the usual conditions preVailing
in these pulp cavities, and the chenges they undergo, a
rether remarkable and unexpected state of affairs goes on
in the reduction of the cavity,

Reduction in eize of the pulp chamber is explained
by a series of processes in which first the occlusal sur-

face of the tooth is wom until the enamel being worn

through, the dentine is exposed. On the encroachment of
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wear on to the dentine,or probably even before ite actual
exposure, the demtinal fibrils are =ubjected to irritation
either thermally or by actusl preseuse, The terminal por-
tions of the dentinal tubules apvarently become closed
by a calcific deposit, and thus the exposed dentine pre-
sents the characteristic "hardened and polished surface".
The irritation of the fibrils is, of course, transmitted
to the pulpal tissue and the latent power of the ocdonto-
blasts is stimulated, and active formation of secondary
dentine is set up to withstand encroachment on the pulp
cavity and its contents.

It would be expected that that portion of the pulp
cavity nearest the tooth surface undergoing attrition
would be the first site for the laying down of extra tissue;
that, of course, would be the occlusal surface or "roof" of
the pulp chamber. But close attention to the given il lus-
trations will ehow that, in the casse of the teeth therein
concerned at any rate, it is on the floor of pulp chamber
that the secondary deposit is most obviocus, that is, not
on the portion of pulp chamber neargsg to the encroaching
process. Thie does not imply that no secondary dentine
is 1aid down on the roof of the pulp cavity, but certainly
the thickness of tissue hetween the pulp csvity and root
portion of the tooth is corsiderably thickened under attri-
tion, whereas the initisl outline of cavity roof is pre-
served to a large extent and remains at a level, relative
to cervical ensmel margin, whieh is strikingly constant
compared with the change in height of the level of the
cavity floor,

It will be seen also on reference to Figures 20
and 2" » that the pulp chamber and root canals in the
teeth of a chimpanzee are very similar in size and sppear-
ance to those of human teeth, =nd that under attrition the

pulp cavity is reduced in a like manner,
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Refore leaving this subject it must be stated that it

ie not unusu=al for radiogrephiec evidence to bhe introduced
into subjects bearing on the comparative sizes in pulp
cavities, but the effect of occlusal wear on the =ize of
the cavitiés is a very imvortsnt feature, es has been
cshown here; and 1t is quite pecssible that incorrect deduc-
tions may he made in some cases through lack of attention

to the relation between occlusal wear and pulp cavity form.
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THES DENTAL INDEX

Flower ( 8) investigated the size of teeth inbrder
to asoertsain whether their dimensions could be used as a
racial indication. His studies coneidered the relation of
the size of the teeth to that of the sk@lland the messure-
ments used for this comparison were the length from the
frqnt of the first premolar to the back of the third molar
(in situ) and the oranio-facial length, From these meage

urements he obhtained hie "dental index" .

The index msy be expressed thus:

Length of premolar and molar crowns x 100

Basi-nasion iength

Trhie treatment gave figures renging from 42 upwards,

and Flower suggested the following classification:

42 microdont
43 mesodont

44 and upwards, megadont.

Tomes ( 29) gives the following recisl class=ification

by Flower's index:

Microdont -
Buropean Egyptian
British Polynesian

Mesodont -

Chinese Nelays

American Indian Negrose
Megadent -

Melanesians Australian

Andamanese Tasmanian

The same auther goee on to say :-- "as to this
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elassification ,it is to be remarked that the teeth of
Polynesians are sctually larger than those of Buropeans,
hut the'cranio-faciallaxis is of extreme length, so that
the index is rsduced; this is also the case with the Ameri-
carn Indians, whilest the Andamanese are brought into the
megadont series bty the relative size of the teeth to the
basis cranii, though in this small people the teeth are
actually smell, considerations which diminish the velue of
the method".

The index given here for Australiane is that derived
from adult gkulls with all the premclar and melar teeth
in situ., If theese teeth were all present on both sides of
the upper arch, both sides were measured, and the average
of the two taken. The method of securing thies messurement
is shown in Figur:i&)~ , and it 18 the distance between the
most anterior point of the firet premolar and the mo#t ypost-
erior voint on the normal third molar,

It will be nointed out later in the section desling
with interproximal attrition of the teeth that the length
of the premolars and molars in situ will be less than the
sum of the messurements of the individual teeth of the
Pm 4 M series ,owing to the wearing of approximating teeth
one on the other,

The resudts of the wvork of the present writer are as
follows :

Number of specimens measured for securing
Pm < M length o inep R R R oYe = 100

Average length, Pm plus M series:

{(159)) Upver arches D S S T 45.8

((105)) Lewsr arches vessseaane 49.6

Range. Upper - Maximum ......... 50.5
Minimam ......,.., 40
Lower - Maximum vetse e 55
Minimum ......c000 41

Average of Indices((86)) ..covvuceccirann 46.13
Maximum .......... 50

Minimum ...c.cc0000- 41.3
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__Ihno according to the results obtained from these

observations, the Austtalian comes under the classification

ax of

Mei=dent.

The fol}qvins are the results of various observers

who have worked out the Dental Index for this race.

All ®t Msle Female
ekulls F%:  gkulls ¥°* skulle N°-
puckworth (9)
which includes
Davis ,Flower, 45.% 49 45,1 30 46.5 16
Turner ,Quatreguge
et Hamy, Ceuvin,
Campbell 46,13 86

A fow comparative date dealing with the Dental Index

are here given:

Oorang-Utan (Avge both sexes)

Gorille { do. )
Chimpanzaee ( do. )
No, of
specimens
Japanese: Males 27
Females 9
Alines: Males 4

Females 5

§5.2 _Duekworth ( 1)
54.1 do.
47.9 de,
Index, Avge
42,78)
42,36}
Mayabara { 11)
58.123
39.89)
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Flower, in the previcusly referred to essay, has given

the following comparative data:

Rumber of Average
Observa- of both
tions sexes
Gorilla 6 54,1
Chimpanzee 6 47.9
orang 6 55.2
Microdont:
British 33 41.3
Mixed Europesans 66 41.1
Ancient Egyptians 15 41,0
Polynesians {mostly
Sandwich Islanders)X. 22 40.1
Natives of Central
and Southern Asia 42 41.4
Mesodont:
Chinese 12 42,6
American Indians 3 42,8
Malay of Java and
Sumatra 70 43.3
African negrees X.- 70 43.9
Megedont
Melanesians 21 44 .2
Amdamsnese 17 45.5
Australians 36 45.9
Tesmanians 13 48.1

X. Indicates that great length of basis cranii reduces
index.
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1. VARIATION IN NUMBER

(a) Decrease;

(v) 1Increase,

(a) Decrease.

When dealing with a race of people like the Austral-
ians in whom the dental system ie such a well-developed
one, it ies not to be expected that one would very frequent-
ly meet with cases of total absence of members of the per-
manent dentition, 1In modern civilized man, it is generally
universally agreed that the upper lateral incisors and the
third molars are undergoing a process of more or less
rapid dissppearance, this being put down to the fact that
modern man is subjecting his dental outfit to a marked ha-
bit of disuse, Might we, therefore, expect to find a far
lesser tendency to disappearance of these teeth in the
case of the Australian who performed his masticatory func-
tione in a very vigorous snd thcrough manner?

Coneidering first the lateral incisor, the writer
can call to mind no instance from the large number of
skulls examined which showed & condition of total develop-
mental absence of the lateral incisor, or even a single
example of this tooth's presenting itself in that poorly-
developed, peg-shaped form which is not unusual in the mouths
of modern white people. However, in the casse of the third
molare, seversl instsnces have been met with in which there
seemed to be a complete lack of development of this tooth,
especially in the mandible. In the examples which presented
this total absence of third molars, all the other teeth
of tre archee were present, or had been at death, the first

and second molare situated in normal and regular positions,

yet there was no sign of one or more of third molars, and
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ne qv;dgpme to suggest the probability of their having
bgen lost th;uugh per}odontal affection and alveolar abdb-
serption., In these cases the absence of seeth or a tooth
was con:irmqqqpy radiqggaphie examination,
~ The number of inetances of apparently a complete
developmgntil ahlpnce'of third melars was pine.
The follewing data give a more detailed record of the ob-

servetions on this feature,

Mandibdle, 5 cases,

both teeth in 3,

one tooth in 2,

Maxilla, 4 cases,

both teeth in 3.
One tooth 1in 1.

For illustrations of @ number ef specimens showing
aprerent developmental absence of teeth, see Figures 23,

24, 25,26, 27, 28 and 29,
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(b) INCRZASE

SUPYRNUNERARY TRETH.

The aubleot of sur2rnumerzry teeth is one of consider-
able interest and importence, 2specially in ite relation
te the guestion of human dentel phylcgeny. It is also a
suhject which is certainly deserving of sn import=znt place
in any atudy +hich denle w*ith the exemination ¢f the dental
system of a seriee of skulls, The significance of these
variations has heen dealt with by varioue brilliant writers,
whose opinions have often been reviewed by many others, and
sanything in the nature of a further survey of their works
would be unneceesary on the present occasion. Osburn (12/)
and Nicholls heve given simple and brief resumes of the
vakious views of such writere es %“dse, Zuckerkandl, Black,
de Terra, Dateson, %olk, for example, snd fairly exteneive
bibliographies on the subject ¢an he found accompanying the
articlies of these two esseyiste.

It {e generally supposed that the occurrence of fourth
molares is more frequent in dsark rmces than in white civi-
l1ized pesoples. The presence of supernumeraries in the in-
¢isnl region and the positien they occupy, has always been
fuel for the fire of dehate which has raged for a long
time as to shich ig our mis=ing incisor, Then the avpreer-
ance of extra tz2eth in the premolar region is hailed by
some as evidence of our affinitiea to those low=zr primates
who possess three pramolars, However, these problems must
he left to mores learned writers; it ies for the more humble
worker to faithfully record such variations as they are ob-
served; for it is only by careful and continuocus recording
that the comparative freaquencies of these variations will
he made clear,

In the present instance it is not propoeed to deal

with thir subject in any speculative manner, but rather te
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make an attempt to review the occurrence of supermumerary
teath in the dentsl system of the Australisn aboriginel
in a style as complete as availabls meterisls and litera-
ture make possible, Thie means of treatment may help, in
ecme measure, to eetablish a definite ides as to the fre-
quency of supernumerary teeth in this race.

'In many inetences, reporte on thas occurrencess of sup-
ernumerary teeth have not given any intimation as to the
amount of material they covered. VWhile such a method is
adopted it is difficult fto arrive at any definite idea as
to the frequency of these anomsalies, either as a racial
feature or in its comparative aspect,

Below is given a table which shows the number of speci-
mens in various collections deelt with in descripticns
appearing in availeble l1iterature, and the occurrence of
supernumerary teceth menticned in such descriptions, and
where possible notes on the nature of the specimen are

given,

No.of Specimens

specimens reported
Collection 4. yuded with sup-

infreport ernum, testh

Author Ref .No.

Roy.Coll.Surg.

England 59 1 Flower 15
“Challanger”
Report 49 2 Turner 14
“Thesaurus
Craniorum” & 30 - Davis 15
"Supplement*®
Cambridge Uni%,
Museum 38 1 Duckworth 16
Austiralian Mus-
eum,Sydney x 920 3 Klaatsch 17
Tat.Museum,
Yeldbourne 1 Nicholl {
Univ. Aust,.Sch, 76 e E}

¥useum ,Melb,

% Also includes twe skulls in German collections.
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It will be seen from the above table that out of a
total of some 340 o0dd specimens of which various dental
details were included in their description, only B were
recorded as containing examples of supernumerary teeth:
ahrout @, 23 /0.

The following list gives a fairly detailed account
of the =penimena recorded in the above list and also some
091 exsmples whi~h have heen recorded separate from any

Aescription of s collection of materisl,



Number of
supernumerary
teeth

2 teeth
1 socket

Positian of
supe rnume rary
teeth

Behind 3rd upper
on rt. snd left
gides

Behind 3rd K. upper
left

Lying horizontally
in palate R=ElX he-

hind ineisive czanal

Behind left upper 3}
L]

" right *

Both sides of upper
jaw.

Teeth enclosed in
naxilla.

mmolosed in maxille
left olde Ath 37,
region

Tehind right upper
3.

Right eide mandible
meaial Lo uolers.

Nature of
supe rnume rary Sex
teath

rPpacticall y unworn,
cmall but welleformed
molar; 4 cusps plus
small Sth cusp between
2 diat aEps8,
%.D, diam, 8,0
Lielao b 8.0
g niscing but sccket®
indicated a smaller
tooth than 9

fudimentary bicuspi-
date

9 partly destroyed
by caries:
Crown diam, 6 mm,
10 Unerupted.
Crown diam., 9 mm.
{rregularly cuspidated

"Pully developed 4th
molars”.

olar

plar

Pramolar

Loocality
of

gpecimen

arang River
pistrict,
useneland

cipveland

Rowen, Hth
cueensland

Hear Sydney

Author

J,T.%ilson

Turner

Turner

Turner

Klaatsch

Klaatsch

Klaatech

Klaatsch

Reference
RNumber

t9

20

(3]
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It will be noticed that of the above examples the

following points are worthy of attention.

Tetal number of occurrences 20
Oceurring in Maxille 14
» " landible 6
e " incieor region
= ) premelar " 4
’ behind third molars 12
= laterally to molars 1l

The fourth molar is apparently the most frequent super-

numerary tooth according to these figures,

Turning nov to the material examired by the present
writer, the following figures show the frequency of thiés

abnormality in individuals generally.

—_

Number of specimens examined ... 600
" " " containing super-
numerary teeth .., 8
Percentage ...... 1.3

The following statements provide details =as to the

gitustion and nature of these occurrences:
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Total number of examples ... 9
Occurring in maxilla ... 9
= * mandible ,,. Nil

Situated in incisor region 3,

W * molar n 6.

Two of the three cases in the incisor region are only
represcented by sockets; the possibility of these sockets
belonging to retained deciduoue incisors is very remote, as
it might safely be snid that deciduous teecth are almost
never retained in the aboriginal up to adult age, and the
instances met with are decidedly rare - only twice in the
present material, Excepting one Victorian specimen, all
the occurrences met with of supernumerary teeth or their
sockets hxve been photographed, and they will now be des-

cribed separately.

Figure J0. Specimen belonging to a young adult, with all
teeth excepting the third molars completely erupted,
The two centrals have been lost after death, The extra
tooth is of simple conical shape =nd unerupted. It is
situated close to the midline, lingually and mesially to
the right central. The crown of the tooth can be seen

through the empty socket of the right central.

Figure 31. Adaulrt specimen, all teeth but one molar lost
vost mortem, Simple peg-shaped socket only, situated
between the centrals =nd on the left side of the midline.

Socket of left central displaced a little 1sbially,

Figure 32 Adult specimen. Several teeth lost after
death. Left latersl incisor had been removed before
death, but although the socket was obliterated, the al-

veolar process had not yet abeorbed into the character-

istic ridge Which eventually forms. Supemumerary
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represen ted by socket only, which is situated immed-
iately behind the riéﬁt centrdl socket and close to the
midline., Right centrsal had been displaced labially.
Simple peg-shsped socket, about 5 millimetres in diame-

ter snd 10 millimetres deep.

Figure 35. 014 Adult spec:lmeﬁ‘? Extra tooth is a fourth
molar, situated immediately distal to the left third
molar; erupted with ite crown hard up against the third
molar, but its occlus=al surface doss not reach the Im=i
level of its functioning neighdvor,

In form ite crown is wellformed, and has three
cusps, 2 buccal and one lingual, with the cusp areas
sdjacent to the central fossa finely crenated.

Diesmeters: M¥,D,, 9.5 mm. L.L., 10,5 mm,

No indic=tion of a supernumerary on the right side

of arch,

Figunre 34 . Adult specimen, Dentition was complete ag
de=th; only molars infitu.

Supernumerary teeth occurred on hoth sides behind
third molara. One on the left side is represented only
by a fair sized conical socket about 8 millimetres in
diameter, The right side is an unerupted tooth, the
occlusal surface of which presents three somewhat irreg-
ular lobes, The tooth is seen through the broken sur-
face of the alveolar ridge. 1In size the crown of this

tooth is approximately 7 mm, M.,D,, and 9 mm, L.L,

Figure 33, Adult specimen. All teeth in position
excepting three incisors, lost after death, Supernum-
erary occur< distally to the right third molar, and in
form is a small, peg-shaped tooth, its crown being
roughly circulsr in outline, The occlueal surface pre-

sents one large and three small tubercles, Diaméter of
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crown, 5 mm,, Total length, 14 mm, Crown height, § mm.

No indication of an extra tooth on the left =ide,

A further example, which 1s not illustreted, occurred
among the akulls in the Yelboume “useum, on a emall number
of which data were made. This example was situated hehind
the third molar on the left side, and its orown presented
an occlusal surface consisting of four small tubercles.

Crown meaeurements were: *».,D,, 8,5 mm; L.L,, 6 mm.

Figure 56. Adult specimen, Supernumerary molar
occurring in maxilla just behind a normal third moler on
the right edde. In form the extra tooth is like a small
stunted molar. The crown showe no definite cusp forms; the
labial and lingusal surfaces curve well over on to the ooclu-
sal aspect of the crowmn. The fossa portion of the occlusal
surface is finely crenated, The root portion is short and
stunted with » partial formationéf two roots,

Messurements. Totsl length, 13.5; crown hekght, 6;
Crown, M,D, 6; L,L, 9,

No sign of an extrs tooth on the oprosite =side or in

the manditle. Anterior part of palate shows lingual dis-

placement of left lateral incisor.
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2, VARIATIONS IN PQSITICK

Under ithie heading will he considered those variations
in which the teeth are in situations such as form an apprec-
iable doparturo from their normal pesitions in the arches,

These variatione in po=itionx have been brought about
by:

1. Undue rstention of deciducus teeth;
2, Retention of fragments of deciduous teeth;

3. Diminution of available €pace, causing dis-
placement;

3, Permenent teeth erupting in a marked abnor-
mal position;

5. Avulsion of permanent teeth;

6. Lose of occluding members in opposite arch,

Variations in the position of permanent teeth caused
by retained deciduous teeth are very rare, as the latter
are normally snd resdily shed, snd the regular masticatory
movements of the aboriginal tend to induce and preserve

normal tooth positions. See Figure 40.

A slight variation which is only rarely met with and
one which does not greatly affeot the general contour of the
arch, 1 that of the first or second bicuspid, more often
the second. This condition is generally associated with
the retention in the alveolar process labially of small
fragments of the deciduous molar roots - the "accessory
dental masses” of some writers. In these cases there is
sometimes seen a slight displacement of the permanent tooth
lingually; but, a8 stated above, rarely sufficient to cause

a marked interruption in the regularity of the arch contour.

See Fig 37
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Displacement of teeth due te an apparent lack of space
and resultent ceowding of some members of the arch, was not
a very frequent occurrence, In most of these instences the
explanation of the condition ie not apparent because in this
race the dental system is characterised by the large develop-
ment of the jaws and ample space for all the teeth, Such
irregularities as theee may have been caused by a previous

irregularity existing in the deciduous dentition.

It is very rere indeed to find among the skulle of this
race instances of teeth erupting in markedly abnormal posi-
tione such as is so frequently the case with modern civilized
folk. By these maleruptions is meant, for example, impacted
third molars, teeth erupting on the lingusl aspects of the
palate or facisl portions of the maxillae. A few instances

of impacted third molars are given in Figures 38,39

"he removal of one or more teeth is liable to cause a
neighbering tooth to shift from its own normal position and
diminish the gap, but this is seldom the case, for as was
said bvefore, the forces of mastication in this dental system
tend to presarve correct position of testh and outlina of
arch, A veryinteresting case is illustrated in Figures 4-1
and ’-I-Z, here the deciduous upver right cusgid has been re-
tgined, and the right central and laterlz incisors removed;
yet the forces of mastication in this individual have pre-
served the regular arch contour in a most remarkable manner
by the permanent canine erupting forward somewhat, sné filling

most excellently the gap left by the extracted teeth, A

most striking example of the relation between form and

function,
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TLozs of one or more members of =2n arch some*times per-
mite a tooth nr teeth of the opposing arch to extend bheyond
the general ocolnsal plsne of the -omaining teeth of the
game srch., Among these anhnriginals this condition c¢an some-
times he seen where a taoth has he=n knccked out or lost
through msrked alveolar absorption, FKFowever, these cases
ware not very fraquent, and were nresented chiefly in aged

sknulls,
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VARIATIONS IN FORM

Under this heading it is proposed to dealvith certain
variations in tooth form which might be considered as being
quite beyond the range of "normal® variations and worthy of
special note in a separate section.

On the whole it can safely be said that in the Austral-
ian's dentition we do not meet with anything like the number
of variations and anomalies in form that can be met with in
any collection of teeth from modern white subjecte. This
state of affairs is, of course, only to be expected, for in
the Australian we find those well formed jaws and teeth which
indic=ate that the dental system had been made to funection in
a thorough and physiological manner, a condition which would
tend to preserve and maintain normel structures .,

There are some form variations in teeth which must be

touched on in so far as they concern this race,

Most of the teeth in the arch are so regular in form,
and irparticular where the crown is concerned, that varia-
tions vorihy of special note are almost non-existent, as, for
example, the premolars and first molars,

Dealing first with the snterior teeth, it may be said
that the lower six front teeth present no marked variations
at all,

A feature which is to be looked for in the upper front
six teeth is the presence of marked grooves and tubercles on
their lingual surfaces. The present exsmination has shown
that, al though these features may be met with occasiocnally
in slight or moderate degrees of development, these teeth
only occasionally present those well marked groovings, pits;
and development of the gingiv=l ridge into tubercles, which
are so often met with on the lingual surface of modern teeth.

Another variation which must not be omitted from refer-
ence is that of the incisors inghich they are referred to as

“spatulate”teeth . This particular shape of incisor is that
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in which the lateral margins of the teeth become markedly
divergent towards the mesial border, Duckworth has pre-
viously cnalled attention to them (27). See Figure 473,
This sprearance is not infrequently seen in the upver incis-
ors of the Australian, but it would seem that this particu-
lar shape of tooth is not so frequent as some would have it,
because the reduction of the crom by attrition of a quarter
or more of ite height will produce thie appearance on the
labial aspect of a tooth much more markedly than it might
have shown in its unworn condition. That is, the spatulate
form is more an acqQuired, than an actual normal outline of
the tooth surface, ee Fiq. 44.

Another feature of anterior =mExfagm incisors is the so-
called "shovel-shaped" teeth, This form of tooth has been
dealt with at some length by Hrdlicka ( 28), and is the term
given to that type of incisor which, in addition to heing
somewhat spatulate id{orm. has the mesial and distal margin-
al ridges on the lingusal surface very well developed, so
that with these ridges and the gingival portion well E=mwex
dsped marked, the lingual fossa is much accentuated, giving
the tooth crown a somewhat shovel-like sppearance, This
form of tooth is ®said to be typic=l of the dark races, and
in varticular the African Negro and Americsn Indian,

It can safely be said that the "“shovel-shape® formation
of upmer incisors is by no means a characteristic of the
Australian's teeth, This feature is occasionally met with,
but very ?arely in an accentuated form, so it may be stated
that in generaiyizrmation. which is said to be a frequent
feature in the teeth of other primitive races, is not com-
mon with the Australian,

No instance has been met with in the present work of a
marked 1ingual tubercle on the upver canine, a feature seen
more or less frequently on modern canines, Figure 4'6 shows

the only occurrence met with of a marked variation in the

form of an upper canine (excepting an odotomatous aberration)



in which what was probably the permanent tooth c¢rown con-
gisted of a short peg-like mass,

Varked variatione in root formation of the premolars
are not at all common, I have never observed a three-rooted
upper premolar, for ex-mple, although such a feature would
not be readily found on account of the difficulty of remov-
ing multd-rooted teeth from their sockets without severely
damaging the specimen, A root formation of the lower first
premolar, vhich has been met with, but by no'means often,
is the folding of the root in such a way that there is a
tendsncy for the partial or complete formation of two roots,
This aE{noEmal form of root has been figured hy Tomes (2.9).
Figurolﬁffshows two specimens met with in the present work,

On passing to the molar series we find that in the
case of the first molar,this tooth is morphologically
probably the most conservative of all the teeth; and it is
very rare to find any marked variation in its form, either
in the upner or lower. In a very few instances I have
found a small extra root occurring on the buccal side he-
twean the two normal roots of a lower first molar,

In the second molar,although more liable to present
variations in oceclusal pattern and root formation than the
first molar, with it too marked variastions in form are
practically infrequent.

With the Australisn, as in the case of modern whités,
it is the third molars which vary most. However, in the
case of the former, these variatione are more the exception
than the rule, because in most cases}ghe aboriginal's jaw
the third molars, as has been previously mentioned, exist
es comparatively large, well-formed, functioning organs.
Relntive to the other members of the arches, though, the
frequency of abnormal forms in third mola®s is fairly marked.
Besides entire absence of these teeth -~ which has already

been dealt with - we occasionally find decided reduction in

size,and at times an abnormality presenting an unususally
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large labio-lingual diameter. In order to save umec-

essary description a serlies of photographs has been taken
which cover fairly completely the marked abnormalities

of these teeth. These are shown in Figures 47, 48,49,

50,51,52,53%,54.

The peculiar large third molars which some timea occur,
somewhat after the type shown in Figure DD, have been re-
ferred to by Klaatsch, whc says he "can hardly avoid the
suggestion that this extraordinary feature mey be connected
with the former existence of a fourth molar," He has tak-
en this view bhecause he thinks these sbnormal teeth suggest
themselves a8 a double tooth, “the imer portion of this
double tooth corresponds w»ith a fourth molar®,

Another molar variation which has been left to this
section is the occurrence of tubercles, sometimes referred
to as extra cueps, on the labial or lingual surfaces,

The presence of tubercles on the l1abial surface of
uprer =nd lower molars Was found in the present work to
be a rarity, and but very few examples were met with.

It }s decired on account of the large amount of atten-
tion it hag demanded, and the continuous essays itx in-
spires, to make reference to the so-c=lled "Carsbhellian
tubercle”. It is not intended to add to the =lready XXX
large amount of literature on this anomaly for the mere
sake of increacsing the pile, but because some writers
would place a phylogenetic significance upon this tubercle,
it is felt that ie presence or absence in the dentition of
a primitive type such as the Austrslian is = matter not
without intereet and importance,

This tubercle ie found chiefly on the permanent first
and deciducus second mexillary molars., It occurs on the
lingusl side of anterior lingual cusp and is generally
considered a® being derivéd from the cingulum, It seems
almost doubtful whether the amount of writing which has
been devoted to it is proportionate to its real signifi-

cance,
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Its name, "Carabelli's tubercle", was derived from
that of Dr Georg Carstelli HEdlen von Lunkaszprie, who about
a century ago described it under the name of "tuberculue
anomalus”™, It was referred to in association with the name
of Carabelli chiefly in continents1 Europe, but of recent
years it has come into suchFrominenoe that it is now known
almost universally under the title of "the tubercle of
Carabelli” as an anomely commanding quite sn smount of atten-

tion,

Cwing to its presence on some of the Krapins speéimens,
its significance was discussed some years ago in the arti-
cles by Adloff and Gorganovic-Kramberger onthese teeth which
aroused such intense interest.

In 1917, Sabourand, a well-known French professor, ad-
vanced the hypothesis that the tubercle was diagnostic of
syphilis, 8ince that time the significance of the tubercle
in this aspect has Lieen continually under reviesw,

Two other Frenchmen, Gallipe and Jeanselm, attacked
Sabourand's hypothesis as being quite without foundstion,
and many -fellow-scientists of thelir country salso entered
the liasts,

Sprawson [ 30) in England, within the last couple of

did some investigation on the seubject, but the result left
him quite unconvinced to Sabourand's hypothesie. He writes:
"In 1ts incidence this cusp was found to be cne of the |
commonest of the many veriations from the normsl denti-

tion which occur in man. In size it varied consjiderably,
from & slight prominence to a2 very well defined cuep; it

wae not alweys symmetricsl om the two sides in the ssme
individusl, it was sometimee well marked on one side snd
entirely absent on the otﬁar,and occasionslly associated

vith extra cusps elsevwhere in the mouth, especislly in

the corresponding mandfibular molar".
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G. V. Black ( 31) wrote of this tubercle: "This ousp

when it occurs is slways bilstersl, i.e. on both the right
and left upper firet molers. It is hereditary, sppesring
regularly in the teeth of children when present in the
teeth of both parents. It occurs slso, in a modified form,
when present in but one psrent. Therefore tke ocusp will
be found in s8ll poscible varieties of development, from
its largest size to the merest line marking its porition

on the lingusl side of the mesio-lingusl ousp."”

Gregory ( 32) has slso dezlt with the importance of
this ousp, and considers the strong development of the
cingulum at the sntero-internal corner of upper molars
in primitive =nthropoide, the occasional presence of Cara-
belliasn tubercles in certain recent ®nthropoids, and ite
presence in human types, ast #ignifying a structural and

phyletic relationship between these tv.o genera.

Bolk, in the exposition of his hypothesis on the evo-
lution of memmaiiasn tooth forms, gives a definite genetie
gignificapse tc the tubercle of Umrabelli. 4according to
his view, the mammslian %tooth is a dimerous organ homole-
gous with two generations of s reptilian tooth fumily, and
should three generations be concerned in s mammalian tooth
form, the third might sppear as an eminence or cusp on the
lingual side of his deuteromere, and co constitute the prin-
cipal cusp of the third generation. The tubercle of Cara-

belld would be an instance of this condition occurring.

This brief resume on the Carabellian tubercle will be
sufficient to indicate the position of importance it has
attained in literature if not as an anatomical structure.
The subject will be touched on again in & later section
dealing with primitive man, but for the present we must
now sonsider what conclusion we cen arrive at as regards

the prevalence of this tubercle on the Austrzlian molars.
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In coneidering the gceurrence cf thie tubercle in
the australijan molare, the present obgervatione would geem

to ehow that it doee not frequently sppesr. -

The following are tne &tastistics which are eo far

available, and derived from molare which were not worn

enough to obliterate the tuberole if preesent.

Totel number of permanent first upper

molars e

Tubercle absent 800 40
" present elight 18
" " medium 1
" # marked 1

The following record has been made from a few casual
selections among Dental Hospital patients who presented

permanent first molars:

Total na, of first molars examined 77
Tubercle absent .o 39

Tubercle present in varying stages of
development cen 42

8light (greoves only) 17

Medium 15
Marked 7
Very Marked 3

As far as thess few figurss go , it would seem that

the tubercle oecurs on ovdr 50% of the first molars of

modern white people,
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In the small series of amnthropoid ape skulls which
have so far bheen available for examination for the pre-
gence of tubercle, out of 21 first permanent upper molars,
the presence of a tubercle on the mesio-lingual cusp we=s
indicated on three teeth only by a emall zroove. It was
also noted that in the Gorilla specimens, there was s
tendency towards marked development of tkhe internesl bassl
cingulum; but this was not limited to the first molar, but
was present on 2ll three and the premolars as well,

From the foregoing results,allhough the statistics
do not deal with a veryflarge series, it would seem that
the Tubercle of Carsbelll was more of a modern dental
development than a primitive one, This ie contrary to the
view held by Adloff and others, On the other hand if this
tubercle be an accentuation of the basal c¢ingulum, more
fregquent in modern than in primitive dentition, it would
seem peculiar that such a tendency towards crown complex-
ity should be associated with the process of cusp reduc-
tion which i= typicsl of modern dentitions,

However, statistice on the presence of this tubercle
on the molars of primitive and modern races have not yet
been sufficient to meke possible any definite postulation

a8 to 1ts being a primitive or modern develovment,
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THE PALATE,

A review of the worke dealing with the cranium of the
Australian Ahoriginal shows that although shich an object
has alwaye been pleced by the physical anthropologist
amongst the most valued end interesting oblects of the
materisl on which he works, yet the palate and dental ar-
cadee do not appear to have received very much specisl and
detailed attention, This is no doubt due to the faet that
man is essentially = product of intense cerebral evolution,
and so those portions of the skull in immediate relation to
the brain invite the major portion of =tudy. One can feel
sure that, with the growing sttention given to the lower
facial structures, and discuesion aroused on this region
of every new and noted discovery which is brought te light,
a description of the palate will cease to remain among the
"opticnel® requiremente of =snthropologicsal studies,

Both Flower and Tumer recorded data on the Austrslian
palate, hut neither included in their works anything in the
nature of a detailed study.

Klaatech ( 33) has given a description of the Austral-
ian palate, but his notes were saprarently not based on a
veey large series of specimens, and are chiefly of a dee-
criptive nature, as his quantitative observations embrace
only a dozen or so skulls,

Krause ( 34) has made some remarkes on the palatine
sutures and tori, snd also on the backward prolongation of
the alveolar process,

Burkitt and Hunter ( 38) in a recent article have dis-
cussed varidus features of the hard palate,

In other data dealing with the Austrslian skull we find
instances occurring of =#E=mini detailed accounts of the pala-
tal region, in which an indi#idual skull or a small series

of skulles have been subjected to close observation and meas-

urement; but such cases are not very numerous, and more
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often the bare statements made as to the size and shape of
the palate are quite unsupported by any detail or mesasure-
ment,

The present writer felt that with such a large quantity
of material at his disposal, the result c¢f such s series
of meadurements as time would permit hteing taken, might not
bé entirely without scientific interest and importance,
"One of the main cbject® in view while doing this werk was
to produce not merely columne of figures and the more or
lese interesting averages obtained therefrom, but to utilize
the figures in constructing type contours of the pzalate,
the upper and lower arohél, ueing such measurements as were
obtzained from skulls belonging to groupe whose purity could
be relied on. By this means,which was introduced by Par-
sons, there c=an be provided a clearer and more interesting
result to those unversed in mathematical treatments than
that obtainable by the scrutiny of a table of numerical re-
sults,

It was intended to give here a short ascount of the
methods used inébtaining the measwrements of the palate,
and then pass on to an account of work done and results
accruing therefrom; but after consulting various works in
which the pslate has heen deslt with to the extent that
measuremente were made, it wes found impossible to allow
the occasion to pass without indulging in a short survey of
the methods adopted in various scientific writings to which
access has been poscsible,

~eference to various works shows that there is obvious-
ly a decided lack of uniformity in opinion as to what are
the boundaries of the "palate", and before entering upon
any discussion upon a desiraible interpretation of this term,
the foregoing statement may be qualified by a brief resume of
the methods adopted by writers to whom one would natural ly

turn for reference.

"M, Broca again takes account of the relation of the
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‘maximum hreadth of the vault of the palate to its maximum

length, in making comparison of races, This is the pala-

tine index." { 36).

Flower (37) wrote:- *The index given by the meas-
urament recommanied in the French instructinns ies 7ot very
astiafactory, 28 the "pointes de repere” for these measure-
ments, hoth length and %idth, are rather indafinite, The
longth terminates vosteriorly at the pslatal spine, a very
variable point, cometimesz greatly and sometimes but 1little
developed, anl giving no exact indication of the resal
leagth of the hony framework of the mouth, and, moreover,
very often broken, The width of the palate is very diffi-
sult to determine precisely hy measurement of the internal
face of the alveoler arch,.

I ehould therefore =uggast using the externsl dimen-
aiona af thie arch, The length should he taken from the
a2l veolar point in front to the middle of a line drawn
acrose the hinder border of the maxillary bones (the max-
illary "tuberosities')., This is easily measured by placing
a cord or a thin plece of metal across the back of the
mouth, r=2ating on each side in the groove hetween the tuber-
osity snd the pterygoids, The width is best taken between
the outer bhorders of the a)lveolar arch immediately above
the middle of the second molar tooth, These may be called
the maxillary length and width, and the index obtained from

them called the maxillary index.®

Tumer { 38): "Professor 3roca alsp estimated the
dimansions of the hard palate without including the dentary
arcade, Professor Flower modified and improved these meas-
urements by including the dentsry arcade along with the hard
prlate, He makes the length of the palaste to extend from
the alveolar pecint to a line drawn across the hinder borders

of the maxillary bene, and its width between the outer of

the alveolar arch immediately above the second molar tooth,
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"Instesd, however, of using the terms maxillary length,
width, and index, whic Frofessor Flover employs, I prefer
to c211 these measur=sments palato-mexillary or palato-

alveolar, as exprescing more precisely their nature.,*

¥, H, L, Duckworth in hie "Studies in Anthropology"”

{ 39) inene place uses as the principel dimen-ions of the
P2late: externsl end internal dismetere at the second molars,
&nd the Sagitt=1l diemeter from prosthion to post palatine
spine, Later ha states the anterior pnlatine bresdth as
being that between the ~oots of the ¢anine and first pre-
molar; *he posterior palatine breadth that between the first
and second meolar teeth, Agsin later in discussing the
palatins length, he mentions the maxillary tuberosities,

thereby no doubt refarring to Flower's method,

A, Xeith appears to have no settled landmarks for
palate measurements., Although for the palate ¥width he
seems consistent in taking the distance between the outer
borders of the second molar teeth, for his length peasure-
ment he varies, X,g,, "measured from anterior alveolar
voint to mid point between distal bordere of third molar
teeth" . (40). Then between the crowne of centrdl incisors
to a point midwsy between the posterior borders of last mol-
ars (4)), Prom a line touching the labial surface of the
central incisors to a line touching the curves of the two
broad posterier palatine notchee each side of the posterior
palatine spine (42Z), 1In a recent article (43) a figure
showe the anterior boundary as being a line which touches
the labial border of the incisal surface of the central

incisors.

International Congress, Lonaco, 19C6 (44) gives as
pointe for pllate messurements: Length from the mid point
of a line t=ngent to the posterior margins of the central in-

cisors to the mid point of a 1line touching the bottoms of the
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posterior pzlseting notches; width, between second molar

teeth,

F., G. Parscns adopts points for measurement and con-
struction of contoure which are easily understood from a
glence at diagram 55 , copled frcm one putlished in an art-

icle by him (49),

E. V. Thomgson { 445). Breadth of palate between the
inner alveolar walls at second molars, Length, from the
Point ¢f thes spina nasalis pesterier to an imeginary surface
tangential te the inner alveolar surfaces of the mesial in-

cisors and also the length {rom the base of the spine.

A, Hrdllickas in hie excellient volume “Anthropometry"
( 4-7) gives a translation of the Heport of the Mionaco Con-
gress, and so apparently adopts the landmarks set down there-
in. liowever, in a subsequent part of the book in which he
deale with methods of measuring the skull, he had = heading
of landmerks written thus:- "Upper alveolar Process
(*Falate')”., The additicn of the word "palate" here may or

may not have intentional significance.

Wilder in a recently published manual of anthropometry
(58) tekes measurements for the palate which are internal
to the 2lveclar ridge, and derives the palatal index from

such ebservaticne.
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It will thus be seen that there has been a diversity
of ideae se to what the landmarke should be for palate
measurements. The chief points to notice from the above
given extraots are, that Flower and Turner improved on the
French methode adopted in their day, and took length and
breadith measurements of the paslate which were maximum
observations and included the dentsal and alveolar arches.
Turner, however, applied to these meacuremente the terme
"palate-maxillary" or "palato-slveolar" for the ides, in
his estimation, of precision. Since then in recent years
various observers have worked # a veritable pot-pourri
of terms and landmarks, and many of them have restricted
the palate to that area internal to the lingual margins
of the tooth sockets. It is not cuite evident why the
ridge, formed by the alveolar procese and contsining the
teeth, should be looked on as a structure separate from the
palate, of which it is only a part. 4igain, in studying
the palate with an idea to recording ite size and schape,
we are Qealing with the messurement of an area, and as it
ig generslly regarded as decirable thak in such sn exer-
oise the maximum readings be tsken, there is no reason
why the landmarke for palate measurement should be other
than thoce set dovn by Flower. 4ilso the present writer,
after a review of the various methods and terms used
throughout paet yeare, fails to see why the external land-
marks set dovn by Flower do not very simply and correctly
provide the "pslate length" and "palate breadth”, and ;rom
them the "palatsl index". 4nd on this view are based the
resulte set down in the following observations. ;

The suggestions of the terms ™msxillary index" ﬁ#ﬁ*
Flower, and "palato-mexillary index" by Turner, havofgﬁ§
doubtedly produced confusion smong workers vwho came after
them, snd led to an incorrect application of the term ¥

"palate."
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The Internationsl Congress Reports, previously men-
tioned, =tate the "bony paslate™ ae an "optional" obeer-
vationg and give for its measurcement landmarks whioh are
internal to the alveolar ridge. "Length of palate.anter-
iorly - the mediam point of a 1line tangent to the poster-
ior alveolar border of the medisan ineisors; posteriorly -
the median point of a transverse line oconnecting the most
anterior points of the notches in the posterior border of
the palate. Bresdth of palate. Distance between the
internal alveolar borders between the second molars”.

The view here taken is that the bony palate includes
the "alveolar arch"” of the Congress Reporte; and so what
is therein given as the "maxillo-alveolar index" will
correspond with the "pslatal index" stated in this vork.

The desaription of the palate given in the following
pages will consist of measurements of the pslate and from
them the production of palatal contours - thece observa-
tione of course including the dentsl arch. Then such
features ae the immixkx various tori, the posterior spine,
intermaxillary suture, post-dental alveolar process, etec.,
will be dealt with in a more or less detailed, and,vwhen

possible, quantitative manner.
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The sisze of the palate is & feature whioh by the re-

quirements of modern methods of study oan omly be recorded

by methoratiesl observatiom. The messurements of the

Austrslisn palate have been taken by varioue workere, but

inthe present work it seeme desirsble to review only those

whieh provide the maximumiimensions.

The following are average langth and dreadth measure-

ments givenby various observers.

lieasure- Bo. of

ment ekulle Renge
Length 58 29 45-68
Bresdth 64 29 55-71
Length 48-68

Breadth 53-74

Author

Duckworth

do.

Tarner
do.
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The Pzliat=l Index.

The palatal index indieates the breadth of the pal-
ate relative to the length, and ie derived thus:

Palate breadth x 100
Palate length

Below ig given a liet o:ﬁtho average palatsl index
of fhe Australian obt#ined from various sourees, im gome
of whioh this index is expressed as the palato-alveolar
index, The dsta given by Duckworth was compiled by him
from all available data at the time (1904) when the work
(49) from which the extraet is thken was published.

No. of specimens Aversge of indices Author

63 110.1 Duckworth

The resul t& of the present work are ag follows:

Total number of young adult, adult and aged
apecimens from which index was obtzined ..... 134

Average o: Indices B2 00 PRSP0 COOQONSE NS 108.9

R&I!g. o‘ M1°.S lno..o.o..ococ.-soo!'z“b‘-95‘2

The to$al number of ckulle of all ages from whieh 1%
wae possible to obtain the palatal index will mow bde
grouped to show the value of this index at the warious



egoes.

Infant
Young
Young Adult
Adult

Aged

Austrelian

1]

D2
oD

Jo. of Avarage of Range of
specimens Indices Indicer
9 130.4 146.92 - 1CO
16 120.5 131.9 - 112.4
22 113.9 124.5 - 101.5
93 14077 120 - 9E&.2
19 108.9 1i24.,1 - 1(Cl.8
Ho. cf specimens  average
63 110.1 Duckworth
134 108.9 Camnbell
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Pelate Form:

In order to olegsify the types of palate under some
torus which indicate their form or contour, various meth-
ode have been adopted.

Turner { 50), resorting to a precise method, grouped
palates under terme which expresesed the relation of width
to length and eclassified them asccording to the value of

their indices. These were:;--

Doliohuranio Index below 110
Lesuranic i between 110-115
Brachyuranic " above 115.

Relying on this olassification thefindings of some

observere of Austrslian palates have been :-

Tarner.-- Dolichursnie
Duckworth.--Mesuraniec ‘but almost Dolichuranie)

TOPQer ( 51) desoribed palate form under four aspects

"{1) Hyperbolie, when the brznches of the arch go or
diverge im a backward direotion; (2) Parabolic, when they
6t1ll diverge, but somewhat less so, and in such s manner
a8, that if prolonged they would eventually return upon
themeelves and meet; (3) In the form of the letter U,

vhen they sare exactly parallel; and (4) Elliptical, when
they converge, whatever the degree of such convergence

may b8."

Duckworth adopts almost the same classificaution of
palate form, and desoribes ite general contour as being

"elliptiocal, hypsiloid or parabolie, ascording as the
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two slveolar arcades are convergent, parallel, or diverg-

ent.“ (52)0
The Australio-n palate has been described by :-

Duckworth,.- elliptical or hypsiloid

Yet another, tut very indefinite manner of describ-
ing the palate or alveolar arch is to use the terms
square, circul#r. and horshoe-shaped.

Klastsch considers the Australian arch belongs to the
more or less square one of the lower races, and the one
"wshich resembles that of the anthropoeids must be accepted

@48 the ancestral stage."

Gregory describes the Australian palatal arch as

"variable, often -shaped,”

According to the average of the palatal indides in the
present observation taken for edult skulls generally, and
adopting the classification of Turner, it will be seen that

the form of the palate is

Then viewing the results obtained by taking the age

groupings separately, we note the following:

Aversge Index  Falate Form
Infant 130.4 Brachyuranio
Young 120.5 Brachyunénio
Young Adult 113.9 wesuranio
Adult 107.7 Dolichuranie

Aged 108.9 Dolichuraniec
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PALATE CONTOURS

In order to obtzin a clearer idea oﬂého palate form
of the Australien than could be obtained from a list of
figures or such descriptive termes as have been just given,
the method proposed by Parsons of drawing a type contour,
will be adopted., This consists in construoting a contour
from the averages of a certain series of measurements made
on the palate. The diagramm, taken from Parsons (45) ,
shown in Figure 59 , illustrates the points he used, Most
of his detsils have been followed in the present work. Also
-the following data, which tend to make the contours here
given more complete than by Parsons' method, have been uti-

lized:

Measur=ments of teeth
Length of dentsal arch

Externel Width of Dental Arch at sall
Teeth excepting the incisors

Intern=l width of arch at M2, P2 and C,
Meximum breadth of prlete, (opp. W2)
Length of pelate

Position of ant. pal. foramen, transverse
sutures and .post, nas. spine, in midline,

Length of poet-dental alveolar process,

Figure 535d shows the landmarks of the various palate

measurements sagured in the ovservations,

The series of contours given in Figures 56, 57 , 99
and 5?). have been conetructed from aversge measurements
of the above observatione, and show the average progressive

development c¢f the palate from infancy to adult age,



The type palate sontours were prepared from the
measurcments of the number of specimens ' shown in the

fol lowing 2ist:

Infant 13
Young 21
Young Adult 25

Adult 106

The following gives & brief explanation of the landmarks
indicated in figure .

Pr Prosthion, !ost anterior peint,

Or Orale, Median peint en line tangent to
median inscisor sosckets,

Al Alveolon, Vedian point en & line touching
termini of post dental alveolar
processes.,

8ta.8t=phylien, edlsn point on a line tangent to
base of large notches on post bor-
der of palate,

D, Extremity of posterior nassl spine,

Su, Point where median and transverse
rhlate sutures croes., If transverse
sutures do not meet, then midway be-
tween them,

Fo. Midpeint on pest margin of the incis-
al foramen,

xx Max, width of palate opp. 2.
YY Inner palate width opp. M2,
PP . » . . Pm2,

GG L L L] L] c.
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PALATE MEASUREMENTS

Averages and Min, and Max, range.

Infent

39.8

Young

48,2

34,.5-44 = 46-52.5

52.5

57.5‘48 43.5"56

42,8
Pr-D
38.2
Pr-al
- 32-44
55.7
Or-Sta
31.5-41
8.6
Su-5ta o
5.5-10
19
Fo-5u
1505-25 -5
ee 52.5
XX
47-58
ee 29
YY
25-33
44 253
PP
3405-31
ce 25
cC
22-26

48,9
47-53.5

42

38,5-46.5

10.9
705-1‘:

25
21-30
M1 8.8
52-66
Y1 32,5
27.5-37

29.9

28-32-5

26 .4
24-30

Young Adult

53.9
46=60

57.9
51-64 .5

55
49-61.5

47.4
41-51

11.8
6-15.5

27.2
2331

62
5772

35.8
31-42

34
31-41

25,8
23-29

Adult
57.8

5105-6705

62.7
51-73

60.5
54-67

51.5
46.5-59.

12.7
8+17.5

29 .4
20-35%

62.1
56-75.5

39
32-44.5
34,2
30-41

26 .4
22,5-31
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From these palatal contours can be seen the general
development of the palate, There are several points in
this process of development which demand special attention.

The first main point to notice is that there is a
change from brachyuranie form in infancy to dolichuranie
in the adult palste,

There is a marked incorease in palate width in its
anterior portion as adult form is approached., (Dealt with
again in arch form),

It is shown that by the time the second molar is fully
erupted and in position in the dent=2l arch, the palate has
precticslly reached its maximum breadth,

From the time of commencement of eruption of the first
permsnent molar onwards there is naturally a continusl
increase in palate length backwards, antil the third molar
ig comp letedly erupted,

Theére is obviously?bontinued and marked bone growth
thkkes place at the transverse sutures during the time of
eruption of the permanent molars. For it is shown in the
contoure that when the first molar crypt opens up this suture
is oprosite it, but rapidly passes back in its position as
the second molar comee up into position,

It will be seen from the average figures given that the
inorease in bone growth near thi® transverse suture takes
place by addition of bone to the posterior border of the
horizontal process of the maxille at abott double the rate

that it does to the anterior border of the horizontial procese

of the palate bone.

I, Y. Y.A. A,
Fo-Su 19 25 27.2 29.4
Su-Sta 8.6 10,9 11.8 12,7

But here, of course, we have not so far taken into

account any addition to the maxillary portion which may
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tske place at the intermaxillary suture. With this fea-
ture also ie concerned the increase in length - i.e,,
along median line - of the premaxiliary bone.

Fromthe previous figures we get:

I, Y. Y.A, A,

Length of
Premaxilla 12.2 12,53 14 .9 15.9

From these results it would seem that the chief in-
crease in length of this bone takes place in the period
between what has here been grouped as the young stage and
the young adult stage.

These observations, however, do not probe into the
matter of palate development very deeply, but only touch
on the general and most obvious featutes. However,even
with the mathematical data so far obtained by the present
work and epportunity for a little more detailed study of
the palate, fresh features of interest would no doubt
become obvious,

Figures 60 and 61 show twp typically wellformed
Austral ian palates and dental arches,

Figure 62 shows the remarkably large and well formed
Palate of a young adult speocimen; oné in which the third
molars had only partlyy erupted. This palate measured
72 mm, %n width,



PALATE HEIGHT!

qugte heigkt, or depth, o8 it is often termed, is the
vertical dietance of the horizontal portion o+ the palate
above the level of the slveolar ridges,

In many observations this feature is merely referred
to in such terms as "high" sr "Shallow", which are probably
sufficient for the purpose of a general description of a
skull. Howaver, in a specialized study of & part, as it
has frequently been etated, it is ad®isable to adopt a
method of observation which diepensees ss much ss poseible
with the per=enal judgment of the observer, Therefore, in
dealing with palate height, fortunetely it is possible to
xexpe resort to falrly definite mesng of measurement, which
provides a reliable record of this feature., . FYor the
present work, ¥ith the kind essietence of Mr Rogers, an
instrument waes designed; the same gentleman constructed in
sn excsllent manner the eimple and useful piece of appar-
atus shown in Figure 63,

The measurement was made in the region of the second
molar, The observstion was only made on specimens which
showed a normal condition of the alveolar process around
the molar teeth. The instrument was used in a manner
shown fairly clesarly in Figure 04,

The two arms bbb, adijustable to any width, are placed
on the lingual margins of the secckets of the secord molars,
the skull being held with pslate upwards and in a horizon-
tal position, The instrument being kept vertical, the
sliding red r is dropred on to the midline of the horiszon-
tal palate and fixed by the lock-screw a. The height is
then re=d off from the graduated rod r, by placing a
straight metal edge acroes Yr,touching the ends of bb, BSee
B of Figure 64 .

The data obtained on this feature of the aboriginal



‘5

palate are as follow,
Yor a general idea of the palate height all the skulls
here classified as "young adult", “adult" and "aged" have

been grouped together,

Tetal number of specimens measured cesseees 128
Average height of pslate PP T Y -
Yimimum record 2% & Pupasy O
Maximum record cesscscnesl?.b

The average palate heights for the different ages

are as follow:

No. of Average
specimens heigh§ Mimimum Maximum

Infant

(at Declia M2) 8 5.9 2.5 9
Young

(at perm.M;) 209 7.27 5 10
Young adult

(at M2) 21 8.6 6 12
Adult (M2) 9¢ 10.95 7 17.5
Aged (M2) 17 11.4 5 15

These results showthat there is a £air range of vari-
ation in palate height even in 211 ages. The specimens of
the "aged® group were carefully selected so as not to in-
clude those in which there was avidence of marked absorp-
tion of the alveolar procese, and st the same tiie to ascer-
tain from the measurements whether there was in the height
of the ridge, any "normal" shrinkage; that is, any diminu-
tion in the height of the ridge not due te a periodontal
affection, whiech, by the apbearance of the bony tissue, had
been active and extensive at time of death, The results

show the difference as an average of 1.9 for adults, and

11.4 for aged specimens,
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To anyone who has had oppertunity of examining skulls
of modern civilized peoples, or to the dental clinician
"ho froquentlyﬁaa to secure models of the palate, it is
cbvious that the arch of the palate in its vertical aspect
exists in a veriety of shapes and heights, but with the
Australian aboriginal, although as we have seen, there is
a good deal of variation in the height of the palatfal dome,
yet in ite shape it is very consistent.

The following brief description expresses what is in
the average aboriginal skull the "height" features of thet
vortion of the hagd palate situated lingually‘to the teeth,
The sides of th2 alveolar arch from about the second pre-
melar region to the tuberosities, slant almoet vertically
on to the horizbntal portion of the palate, which is almost
always quite flat, excepting for the irregularities caused
by muscle sttachments and the shallow broad grooving for
reception of the posterior psalatine nerves and vessels.

In the anterior portion, from the lingual margins of the
sockets of the anterior teeth, the surface slopes upwards
and backwards at about an angle of 459, till it meets the

horizontal portion,

Klaatsch measured the palate depth of a rnumber of
Australian skulls, but gives his measurement as having been
taken at the firat molar. 1In this work it wae taken at
the second molar as other palate measurements in the region
of the molar series sre tsken opposite this tooth. Also
fonbomnarative purposes, the firet molar would often be
found wanting in a civilized race.

Klaatsch's results are as follows:

Number of adult skulls measured 12
Average palate depth 000 500 10.8 m,m,
Maximum s e e PR e se 15 m,m,

Mimimum e e @ a v e a9 7 mCmC
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POST DENTAL ALVEQOLAR PROCESSES

These portions of the palate form the posterior emin-
ences or termini of the alveolar ridge.

They are frequently referred to as the maxiliary tu-
berosities, However, the above term has been adopted for
the present work,because here the purpose of their study
is to ascertain the extent this process extends from the
distal margin of the thirdMmolar socket.

Klaatsch ( 53) has termed this process the “processus
molaris qQquaiti®. He stqtes that generally amongst the old
malee in Australian skulls this process can be observed.
And "the condition met with amongst the Australian abori-
gines show that not only does the alveolar prolongation
determine the appearance of this tooth, but that this for-
mation of the jaw is a remnant of the etage when the fourth
molar was characterigstic of the commonéncestor of mankind."
On this view of explaining the presence of the large process
in the aboriginal, might we not expect to find a similar
formation in the palate of the anthropoids, even allowing
for the differences of phylogenetio relationship and morph-
okogical specislizations between them and Homo? The an-
thropoids do not show any marked development of post dental
process, - sccording to Duckworth (541, "in the majority
of instances 8o far available the maxillary tuberosity ‘is
frequently quite insignificant", = but yet they give a pee~s
centage of fourth molar occurrences probably much higher
than man, Further, it is well=known from the study of the
physioclogy of tooth eruption and movement that it is the
presence of teeth which determines ,xk® to a large extent,
the formation of the alveolar process and ridge, not the
alveolar process determining tooth appearance,

It seems very probable that in spite of the occasional
appearance of a fourth molar to act as a reminder of the

four-tooth-molar-series, "characteristic of the common
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-ancestor of mankind", the lapse of time has been too great
between that very primitive ancestor and homo sapiens to
permit of such a variable csseous structure as is the al-
veolar ridge persisting as a primitive remnant.

Krause ( 55) also dealt with this process and the
recurrence of pite in it.

In the present section this process will be dealt
with first as regards its length as ascertsined from a
number of measurements; then reference wilybe made to
presence of pits and groove on its superior portion: and

lastly a few remarks on its significance as a structure.

_ "With reference to the actual amount of backward pro-
long=tion of this process there have apparently not been
very many quantitative data published,.

Klaatsch gives the measurement of this process in a
few skulls only, and these are probably of very well marked
deveslopment.

Turner, in his description of Australian c¢rsnia, ===
wrote:=« "In many of the crania the maxillary had grown
intq a roughene§ mass wvhich prolonged the dentary arcade
from 1 to 1 centimetres behind the last molar tooth".

Krause writes of this procese in Australian skulls:
"which occurred in 109 skulls averages 1 centimetres

(10.07 millimetres)",

The following data show the extent of backward pro-
longation of post dental alveolar procese in the material
herein concerned.

The measurements were taken on skulls in which the
third molars had completely erupted, the teeth being in
gitu or indicated by a well formed socket. Only those
skulle in thch the process was intact and complete were

thus recorded, and the landmarks of measurement are shown

in Figure 55\.



Total number of obaervations N 134

A"raso I'Mth o‘ P.D .A.P. e e o %o 8.85 ml

¥aximum Record e 15

Minimum " B 4

These figurea show that there is a fairly wide range
of variation in the extent of backward prolongation of this
process, but that on the whole the averege smount of =2lmest
a centimetre of this ridge would indicate a fairly marked

extension beyond the last tooth,

Thus the detailed observations on this structure seo

far recorded fer Austroslian palates are:

Observations ABerage
Krause 109 10.07

Campbell 135 8.85
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The recorded observations of previous writers and the
above results show that in the Australian there is 8 fainly
marked backward extension of these processes. In consider=-
ing what may be the cause of such a condition, it has been
remarked previously that the relation between the marked
prolongation and the occurrence of fourth molars, as sug-
ge=ted hy Klaatsch, does not appeal as being a satisfactory
explanation, It is suggested as a result of the present
observations that there might be a relation between the
large size and backward extension of the maxillary sinus
and the post-dental processes, It is well known that the
sccessory sinuses are well developed in the Australian
cranium, and the maexillary sinue is certainly a well-devel-
oped space., It will be noticed, too, that the infratem-
poral surface of the maxilla, which forms the posterior
wall of the antrum rises almost vdrticslly from the post-
erior extremity of the process, In some specimens with this
reégion broken, it oanpsometimen be noted that the posterior
portion of the antr=1 wmikx floer dipes down somewhat into
that portion of the bone which externally is presented as

the post-dentasl process., The extremely caﬁcelloue nature
of the bone forming this process would also imply its close
proximity to an intrsosseous cavity,

Although this question is one which requires further
study and more extensive treatment, it is felt the suggest-
ed relation between the post-dent=1l procesees and the large
maxiliary sinuses in the Austra}ian is & very probatlp

explartion for the largeness in size of the former,
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TH®__POSTSRIOR NASAL SPINE

The posterior naeal spine is situnted on the posterior
border of the palate, and is formed by union of the thin
pointed medien ends of the horizontal portions of the pal-
atine bYones. It provides attachment for the musculus
uvulae.

On the extent of the projection of thie spdne depends
the depthe of the two large notchee which form the poster~-
ior horder of the horizontal part of the padlate,

Krause in his account of Austrelian skulls ( 56) men-
tions this spine as occurring "124 times out of 165 skulls,
75 ".

It has been found that with the present material,
there were presented all conditione of prominence of this
spine. In eome oases ons found a well marked, strongly
projecting apine as shown in Figure OO, whilet the exactly
opposite variation is dspiocted in Figure 07 ., in which, in-
stead of = spine projecting, the palatal plate at its mid-
line slopes baokwards and upwards towards its Junotion with
the vomer.

From the length measurements taken on the palate with
and without the spine, the aversage length of the spine can
be obtained; the spine length being the distance from its
point to the line whioh touches the base of the two large
notches forming the posterior border of the horizontsal

phlttul plate. See Figure 65,

Total number of young adult, adult and
aged srecimens measured for length of

poet nasal spine cen ves Ve 151
Aversge length of spine .. ... ... 4.9
Minimum - 2

Maximum Sl 10
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Average length of spine at different ages :-

No. of Average Range
specimens Mimimum Maximum
Infant 10 2.8 1 4.%
Young 19 4 2 5
Young Adult 22 4.3 2.5 7
Adult and
aged 129 5 2 10

From these results it will be seen that the range of
variation in the length of the posterior nasal spine in

this race is fairly great.

Unfortunately any observations on other races for

comparison are rare,

The following are the only records at present avail-

able.
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THE PALATINE TORI

As the bony palate has not been an object of very
much detailed examination, references are not very exten-
sive which deal with the presence and extent of bony eleva-
tions on the horizontal palatal plate. These elevations,
generally situated along the midline of the palate, have
been called by Carabelli the "Torus uax palatinws® ,but some
writers have found it desirable to divide up the elevations
into a number of tori, which will be enumerated later., The
palatine torus has been very wellflealt with by Godlee (S57).

Godlee mentions that it has been dealt with by various
Continental workers, Chassaignac seems to have drawn atten-
tion to it first as a syphilitic swelling. Stieda dealt with
it exhaustively, Luschka, Virchow, Kupffer and Bessel-
Hagen haye_referred to it. _ ’

Hooton ( 58) has dealt with it in detail, in its ocecur-
rence in Egkimo skulls,

Schwatt and Steinbach ( 59) mede rather an extensive
investigation on the suggestion that the pslatine torus
was associated with tuberculosis, Their statistics, how-
ever, show that this structure has no pathological signi-

ficance relative to tuberculosis or any other disease.

For purposes of detailed study, as mentioned above,
the elevations on the palate have been divided into various
tori, dbut it is somewhat doubtful whether in some cases
this elevation is worthy of the title “torus".iz the usual
acceptance of the term. Although it must be admitted that

it is a term which has not been subjected to a precise

definition. However, the elevations of the horizontal
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palate will be classified and treated separately as

follows:

Torus maxillaris medianus., Along the midline where

the two horizontal portions of the maxilla join,

Torus palatinus medianus., Along the mid-line where

the two horizontal portions of the palate bones join,

Torus palatinus transversus. Extending transversely
where the horizontal portions of the maxillae and palate

bones join.

Crista palatina transversa. Along the posterior bor-

der of the horizontal plate of the palate bone.

These variations have had varying amounts of signifi-
cance attached to them either as being racial character-
istics or of pathclogicel importance, They will therefore
Ye treated separately in order that their frequency and
development on the palate of the Australian will be made
clesr in so far as the present material has shown.

It is perhaps necessery to point out here that in the
above classification, the first three of the group together
probably go te make up what inless detailed descriptions
ig termed the torus palatinus,

In descriptions of the Australian skull, these torl
nave been mentioned by Krause ( 00), Klastsch (61),
Godlee, Burkitt and Hunter ( 6R),

It is ddmittedly a difficult matter to present any
statement of vslue which provides percentage occurrences
of these tori or the degrees of thelr development; for the
grades of development from entire absence of the structute
to a marked condition are sc gradual that a clear cut
definition between the various degrees is impossible., Not

only is this so for a single observer, but the difficulty
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is increased when the judgments of different observers
are used for comparative work, However, as the method
of recording the numerical incidence in detail is one
¥hich is frequently used by modern rhysical anthrepolo-
gists, it will elsc be adopted here, but with the opinion
of this writer that its chief value is théﬂﬂ?ﬁq:ay assist
in providing a generdal idea of the occurrence of the

tori, ¢ it has severe limitations in value for compara-

tive work,

TORUS _MAXILLARIS MEDIANUS:

This torus consists of a hyperostosis of the bone
along each side of the suture between the twohorizontal
Plates of the maxillae,

It varies in size and extent from a medisn ridge a
few millimetres in width to a prominent boss = centtmetre
and a half or more in width. It may have a medisn sulcus
dividing it into two ridges or may consist of & series of
more or less connected swellings.

Some consider it due"to the disposition of the glands
along the alveolar margins of the palatal roof”.

Hooton, who marked its frequency in the Eskimo, con-
sidered it due to physiological factors. "In case of the
upper jaw the strdin medially directed is carried up to
the wummit- of the palatine vault, and the thickening of the
palatal roof along the median suture forms = buttress to
resist the pressure,”

Godlee pointed out that it is an anatomicsl variation
which had often been mistaken for a patholoegicel condition,
especlially in the cszse of the torus consisting of one or
more irregular bosses,

Of ite prevalence on the Australian palate, Godlee
( 63) writes: "I have found it well marked and very common

amonget the Tasmanians: well marked but less frequent among
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the Australisns; ,,.....".

Klastsch ( O4) mxi says: "The tofus maxillaris is
generally very variable in the aboriginal", and it may be
"a large and flat shield-like structure separated only by
& shallew depression from the alveolar process®; or pro-

vided with a median groove,or quite absent,

Burkitt and Hunter have mentioned this torus and alse
the other elevations here considered, as occurring on a
certain npmber of skulls, but do not give an opinion as to
their occurrence on the Australian Palate generally; no
doubt owing to their observations on these structures not

covering a large series,

With regard to the material examined by the present
writer, as far as his interpretation of the degrees of
development of the torus goes, he would 8ay that the torus
maxillaris medianus is comparativelyfrare, and only in re-
markably few instances is it at all well developed, and,
indeed, in not many cases is it even obvious enough to be
recorded, When it does occur to such an extent as to be
appreciable at all, it is generally continuous with the
median ridge on the horizontal palatal process, that is,

the torus palatinus medianus, Fig 68

The following table is an endeavor to classify numer-
lcally the occurrence of the various degrees of develop-

ment of this torus on the palates examined,
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J'Total Pro- Very p::-:v-I
]bxamined Absent | S1ight| Medium nounced || nerted 1
k. 1 |

Infant | 10 | 4 - 1 -
| i — = —1
Young || =21 17 3 1 - - ]
Young 25 21 3 = - 1 |
Adult AL* 1
Aduit | 110 88 18 6 1 - |
 Aged m 47 36 6 3 2 - |
. , —1 J

Torus Palatinus Wedianus:

The ridge or bose occupying the midline of the hori-
zontalplates of the palate bon¢s has been given by some
the above-named torus, and described separately from the
Torus Maxillaris medianus, which is situated further for-
ward.

Godlee expresses doubt that this is a true torus, dut
thinks rather that it adopte the appearance of a torus
owing to two deep hollows lodging masses of glandular

tissue, occurring on the palatal plates and leaving the

middle line porticn raised like = ridge. Also large, broad

trumpet-shaped orifices of the posterior palatine foranima

may add to this effect.
Cf ite presence on the Australian palate :-

Krause ( 03), efter giving a frequency of the Torus
palatinus traneversus of nearly 40%, gays: "Vicl seltener,
aber als regelrechter medianer Yulst, erscheint ein Torus

ralatinus medianus”,.

Flaatsch, of the Australian materis] he exsmined,
saye: "I find it very often more or less #Zzmiwm developed.

ceees In some coases it is seen to be merely the posterior

portion of a longer ridge comwtinued forwards as far as the
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foramen inoisium, This lénger ridge, the torus maxillaris
medianus, is met with in the chimpanszee {but not in the
gorille nor orang, so far as the limited material at my

dispoeal goes”,

In the present observations it was found that in ite
simplest form this torus existed as a verv thin ridge in the
midline, widening and levelling off somewhat in its foremost
portion towards the transverse sutures. But in the form in
which it occurred mostly and in a marked condition at all,
this torus wsas presented as a triesngular, shield-like boss,
with the apex towarde the posterior nasal spine and ite
tase situated at the level of the transverse suture. Again
in thie latter conditien the torus wee obviously vart and
varcel of what eome writere have termed the Torus palatinus
transversus. This condition ie feirly well shoewn in Figure
69.

¥Yhether this structure is a trus torus or not, and even
if 1t be often continuoue with the Torus maxillaris medisnus
and torus palatinus transversus, the following tahble gives
its frequency and davolopment in stwnges from e smell thin

ridge to a well-marked triangular hces,

- Pro- Very pro-
T:;;iegx Absent Slight Medium _ 7roed nouaced

Infant 10 4 3 3 - -

Young 21 6 13 1 1 -

Young . 1
Adult 2b 7 15 3

Adult 108 27 44 21 14 2

Aged a7 11 21 9 6 -
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Torus palatinus Transversus:

This name has been applied to s ridge situated treans-
vérsely acrcss the horizontal palate in the region of the

transverse sutures,

Krause ( 60) considered that its frequency in the
Australisn palate was enocugh to necessitate ite noting:

57 cases out of 149 skulls - 38-3%,

Klaatsch (O7) states that his observations did not
confirm the findings of Krause, but that formations in the
form of spines "elosely connected with the larger palatine

furrow", were more or less frequent.

The observations of the present writer over a fairly
extensive collection of material would support the view of
Kleatsch, If the shield-like boss referred to above and
congidered as & median torus, be held te also incorporate
e transverse torus, then whenever this triangular eminence
is recorded in medium or marked form we must consider the
transverse torus as being more or lees present also, But
as a torus occurring sepsrate and distinct on its own,, 1t
must be held here that a transverse torus rerely, if ever,
existe on the Australian paslate. The small spinoue or

tubercular eminences situsated laterally near the furrow for
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the postericor palatine vessels and werve, are almost always
present, and often leop over to unite, incompletely or com-
Pletely, with a similar process arising from the base of the
alveclar ridge.

It 1s not proposed to tebulate any numerical results
of the occurrence of this torus, because, as before stated,
it practicslly never occurs separate from the shield-like
formation, or spart from the structure consisting of both
the median tori in the form of a long,broad, flat and con-

tinwuus ridge.

Criste pslatina_transversa:

L e e e e——

This elevation is of hardly a torus, but for purposes
of description it is very convenient to include it along
with the abovementioned structures,

It is the transverse ridge situated laterally on the
margin of each of two large curves or notches which form
the posterier boundery of the hard palate, It gives attach-
ment to the tendon of the Tensor veli palatini musecle.

This structure mey consist of a ridge, only in that
vortion of bone immediately behind the lesser palatine
foramina, but the ridge mey flatten out and become non-
existent passing towards the midline, HoweWer, the ridge
may centinue in the form of a marked crest for some distance
along the border of the notch. The variations are from
entire absence of crest to an upstanding crest two or three

millimetres high,

Krause in his observations on the Australian palate
considered this crest worth noting as & frequently occurring,
sharp and thin elevatieon, in some cases several millimetres

in height.

Klaatsch alec mentions its occurrence in varying de=

grees in the Australian specimens he exemined,
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It should also be stated that this ridge occanion-

ally ococurs not aloang the posterior margin of the palsnte

bens, but thres sr four millimet res anterior tothe border

of the bone.

Infant

Young

Young
Adult

Adult
Aged

Total
amined

7

21

25

100
43

X~

Absent Slight Medium nounced

29

12

Pro-

Very pro-
nounced



¥Yhen the palatine torus is considered as s single
development, that is, not divided into separate tori,
as the foregoing treatment dealt with it, it has been sta-
ted that Hooten studied it in the skulls of Eskimos, Lappe
and Icelanders, and put forward the view that the torus
acted as a supvorting buttress for the palatine vault a-
gainst severe stresses exerted by these people in masti-
cation. Its absence as s marked development in the Austral-
ian palete would naturslly suggest that this explanation
hardly seems sufficient, for there c=n be no doubt about
the severity of masticatory stresees in the Australian,
However, this, like many other interesting probleme, can
only be solvdd by continual specianlized and comparative
studies. Hooten on page 61 of his essay says, "It will be
apparent from the above figures that the palatine torus
occurs mos¢frequently in peoplesof extreme northern or
gsouthern hebitat with the exception, possibly, of the big-
jawed Australisns and Taemaniens, and the Polynesians
(among the last named of whom Cocchi gives the occurrence
as 713.3 per cent of 30 cases), It seems to me quite prob-
ahle that a large number of observations would reduce the
percentages of occurrence in these groups, as neither of
the two Austr=lian skulls in the Peabody Museum exhibit
the character, and an adequate number of Papuan skulls

(242) examined by Cocchi shows only 35.2 per cent,"

The findings of the present work would probably meet
with the expectations of Hooton,and a survey of a large
series of Australisn skulls would probably modify his views

explanatory of the presence of the torus,
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THE S8UTURBS OF THE HORIZONTAL PALATE,

The suture oceurring in the midline of the palate
and those situated transversely betwesen the horizontal
porticne of the maxillary and pslate hones remsin well
marked till well on in 1life, and it 1ie only ocoasionally
in the eged skulls that one finds obliteration of these
sutures,

In the group of skulis which have been claesified
as "sged", out of a total of 377 specimens, 155 0f these
showed partial cr complete fusion of the palatal sutures.

With & number of specimens on which detesiled obLserva-
tions have beesn made, it has been recorded how the plates
of bone, which are marked off by the ajove mentioned sutures,
are esituated relative tgbne snother. In some the right
hand horizontsl maxillary plate meets the left side hori-
zontal palatal plate; in other osses these are scparated
hecause the other two pletes touch; in the third tyve the
tvo vortions of the transverse suture are continuous and
form » orgss vattern with the median suture, Figure 70

diagramattdally illustrsatees the thres phases.
Cut of a total of 166 recorded cbservations:

In 62 R. max., portion met L, pal. portion
In 5% L, * " * R, B .

In 39 the twobortions of trmnsverse suture were con-
tinuous.

It 1s interesting to note that in the enrly stages of
palate develcpment the two portions of the transverse suture
are generally continunms, This wae the conditicn in

7 out of 10 infant specimens
11 * " 21 young " .
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THE INTERMAXILLARY SUTURE,

The intermaxillary suture which divides the pre-
maxilla bone from superior maxilla, is considered to have
en importsnt relation to the formsation of the manterior
part of the palate.

Colyer ( OO) states that well defined sutures are
associated with well formed anterior regions of the pal-
ate. Also that "the outer portion fille in first, the
inner portion being often well marked in the skulls of
children of twelve to sixteen years of age",.

Tomes ( 09) studied the growth of humen jews and salso
those of npes, and considers that the date of closure of
the intermaxillsry suture is closely associated with the
elongation of the jaw and prognathism, "Thus a large part
of the prognathism of these apes is due to a long-continued
growth in the intermaxillae, and it would be interesting
to ascertain if the prognathism of the lower races of man-
kind is also due to the obliteration of the suture being
deferred longeex than in Kuropeam jnws races,.."

Hrdlicka, in an account ( 70) of a number of Eskimo
skulls from Southamptén Island, North of Hudson Bay, -

14 sdults, 1 adolescent, 2 infants, - makes the following
interesting remarks concermning them., "Alveolar progeathism
is usu2lly well marked." "The alvéolar prognathism is in
most of the specimens well manifest, it is due, of course
to the size and alignment of the teeth”, %A rather curious
fact 18 that nearly one half of the sdult skulls show pat-
ent and in some inetances large remnents of the premaxillar-

y sutures,"”



In the present work record was made during the obser-
vations of the palate of cases which showed persistence of
the intermaxillary suture; the following statements will
give some idea as to the presence of this suture in Austral-
ian specimens.

In the group classified es "infants", e total of 13
palates, showed persistence of the suture in every instance;
in one or two only a portion of the suture was obvious, but
in the rest it was well marked, See Figyre 7/ .

In the group classified as “young” specimens, a total
of 22 palates shosed this suture in every cese. In extent
the suture wes well marked in varying amounte ranging
from a quarter to half the distance or more from the fora-
men to the margin of the tooth sockets. In most it was
obvious for about a third the distance. See Figure 73 ,

In the group of "young adult" specimens, the following

were the recorded instances: (-2 Figure 73)

Total number of pslates eee 25

Well marked persistent suture 2

Sligh tly " . 19(4.e. ;-3?1)11; 4-8

Suture fused aS. iy

In the "=2dult" specimens of which detailed study was
made on the palatal area, and records kept of the persis-
tence of any of this suture, it was found that out of 107
specimens portion of the suture was still evident in 19 of

them, or 18%. See Figure,74.

From the above figures it will be seen that persistence
of the intermaxillary suture 2lmost invariably ococurs in
young specimens, right from infancy up to the young sadult
age; and also portions of the suture are not infrequently

met with in people of adult years.
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THE DENTAL ARCHES

Measurements of the dental arches were of course
taken a8 a necessary part for building up the palatal
contours,

Arch widths were tsken at all the teeth excepting
the incisors, This measurement wae the maximum width
taken with the tvo arme of the eliding calipers against the
labvial surfaces of the two teath concerned,

Arch length was alsp s maximum measurement taken from
the labhial surfaces = near the incisal region - of the
two central incisors and the distal surfaces of the third
molars, This messurement wae secured with a small instru-
ment mXxm made By Mr Rogers of the Adelaide Unikversity,
and it proved very useful for this purpose, Fig 7n@d,

The arch measurement of the upper an4i lower arches
of deciduous and vermanent dentitions are ziven on a
later pnge.
£ Al®so a ssries of type arch contours have been pre-
pared which show the development of arch form, See
Figures 74d4,74e.,744 and 74g .

An interesting result is shown in Figure 74'h which
‘tonsists of surerimposed contours of that portion of the
arches enterior to the first permanent molar,

It is shown that with an increase in arch width in
its anterior portion there is a diminishing in thepre-
molar dental projection,

The aequirement of an edge to edge bite is no doubt

involved in this change,

Fig.744,ahows the paraellel shape of the arch which
is frequently seen in the Australian dentition,
Fig. /4 cehowe a series of mandibles with the squarish
front portidn of the arch; also fregquent in the Austral

ian jaw,



ARCH MEASUREMENTS

AVERAGES
Width
Lemgth
My e. 4. e.
Infant Upper = 5¢.5 44 33 £ 00
Lower = 42,8 36 28.1 28
Young Upver 57.7 53.8 47,8 41.1 42.8
Lower 55.2 47.6 41 33.3 39.5
Width
Length
M3 M2 My P2 P, ¢

Young U 62,7 61,8 60 53,7 49.6 42.7 48 .7
Adult L - 59.1 55,7 47,6 43,2 3%.1 48.3

U 64,8 65.2 61.4 54,6 50.8 42,7 57
L 65.3 61,8 56,5 40,3 42 33.8 57.1

Adult
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OCCLUSION OF THE TEETH

Occlueion has been described as the normal relations
of the occlusal inclimed planes of the teeth when the jaws
are closed, This condition in the normal denture for
modern peoples, to express it simply, consists in an inter-
digitation of the cusps of the posterior testh of the upper
and lower jaws, the buccal cuspe of the lower teeth fitting
up into the sulci of the upper teeth and each lower m&lar
tooth heing situated hsalf s cusp length in front of its
corresponding uprer molar, Also the lower incisors and
cuspids occlude behind the upper anterior teeth.

The first point of interest to be considered in study-
ing occlusion in the Australisn's dentition is that connec-
ted with the manner in which the anterior teeth antagonise,
It has been frequently recorded that all primitive and
prehistoric races have possessed what is called an “edge to
edge® bite. That is, instead of the lower anterior teeth
biting up against the lingu=l surface of the upper teeth,
the incisal borders of the anterior teeth, upper and lower,
directly santagonise; ®#0 that this feature has come to be
looked on as characteristic of primitive races.

It has been stated by Bonwill that an almost constant
relation exists between the overbite in the incisal region
and the length of the cusps of the premolar and molar
teeth; Figure 79, A marked overbits would usually show
the molars and premolars with high cusps and vice versa.

If this may be taken as the correct version of the condi-
tions, then an edge to edge incisal bite must be due to
either-very short cusp kiekg height or reduction of cuspal
kxirkg height by attrition.

The edge to edge bite hae been noted by various obser-
vers as present in a number of the existing lower races of
menkind, and is well known to be typical of the Australisn

dentition,



In any series of Australian skulls which contains
sufficient =specimens of voarying ages, it can be seen that
the presence of the edge to edige i® dependent on the amount
of occlusal wear the teeth have undergone, That is, a dimi-
nution in the cusp height of molars and premolars is accom-
panied by a shifting forward of the position of lower anter-'
ior teeth relative to the upper anteriors,

Reference to the illustrations will give a fair ides
of the conditiona pertaining to varicue ages of Australian
specimens,

Figure 75 shows a young specimen ir which the first
permanent molars are just up inte normal position, and the
central mnd laterial incisors sleo almst completely erup-
ted, 1t is seen that the uprer incisors are relatively

more procumbent,

.76
Figureﬁshows ano ther yosang specimen with the anterior
teeth at a #lightly more advanced stage of eruption, and

the condition of overbite is still present.

Figure 77 shews a still older stage of an individual
in its teens, the second molars being well up into position
in the arches, but as yet in this specimen occlusal wear

has not advanced very much., It is here chvious that the

overbite condition still prevails,.

Figure 78 shows the final adult etsge where sufficient
wear of =211 the teeth in the arches has taken place so that
the flattened incisal borders of the lower anterior teeth
are oprosed to the similarly ground down edges of the upper

anteriors,
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The specimens here illustrated are guite representa-
tive of the age groups from which they have besen selected,
and should be sufficient to show that the comdition of
"edgze to edge"bite, eaid to be typical of the iustrslian
dentition, was one which, though present in the sdult =1-
most withou? exception, was a modificstion only acquired
by the aitaining of adult sge.

Turner ( 71) meny years observed thie condition as
being very noticeable in sustralian crania,ard wrote at
soge length on it. He discussed the relations of the two
arches to oue another, and made numerous8 observations on
the lengths of the arches, and refers to the relaticn ve-
tween overbite snd the reduction of prognethism, and the
ersnial changes involved in the latter procese. EHowever,
Turner evidently did not consider the relation occlussl
wear might Lave to edge to edge bite conditione.

In coneidering the changes occurring in the bringing
about of this relation of the arches, it might be suggest-
ed that with the wesring away of the cusps of the poster-
ior teeth, the canine tips and incisal borders of the
anterior testh, the whole lower arch wouid be free to
swing & little anteriorly and produce the edge to edge
bite. But it will be noted in referring again to Figure

that the position of the first lower molar relative to
ite upper homologue is practically unchanged from that of
earlier stagee; it has ehifted anteriorly no appreciable
distance, if any 2t sll. Therefore it ssems as if we
must consider the main change as having occurred in the
anterior region of the archés.

It seemes that the condition must be brought about by
eome change in the relative positions of the anterior
teeth in the two srches., With this in.view, 8 series of
measuremente have been commenced which might help to eluc-
idate the question, but up to the present the writer can-

not offer any explanation which will definitely explsin the
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changzes; although no doubt,ss with many such problems, the
golution when obtained will prove a very simple one.

One or two interesting points have presented them-
gelves in the work so far done on this particular item.

In an endeavor to agcertain the nature of changes which
take place in the anterior portion of the arch, a number of
messuremente have been tsken on jawe of varying ages, of
vhat might be termed the pre-molar arch triangle. This con-
eiste of two messuremente tsken from the snterior point of
mesial contsct on the incisal border of the centrals to the
nid-point of the mesio-coclusal line angle of the first
molers; snd a beseline measurement of the triangle between
the game two points on the molars.

From resulte so far obtained, i1{ would seem that fthe
ectual tooth prognathiem bsyond this Xmwxi base line is
actually grester in young skulls than in sdults, and that
the lessening in the adulte is due, €lightly perhaps, to
the wearing down of the incisalborder of the incisors, but
more £0 to a widening of the arch in the cznine-premolar
region. A coordinstion of treatments of both arches along
thece lines will probably meke slear the acquirement of

the edge to edge bite.
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BRUPTION OF THE TEETH

On the subject of the eruption of the teeth of the
Australian, 1little sppears tec have been written., Although
it is generally believed, and probably correctly so, that
the teeth of the native erupt somewhat earlier then do
those of the civilized white, there appear to have been no
observations recorded on the living subject.

It is proposed to record here a few observations on
the eruption of the teeth, made on the materiasl under pre-
sent consideration,

Cn the whole it would appear that the replacement of
the deciduous dentition by the permanent took place in a
very orderly and normal manner,e The radicular portions of
the deciduous teeth slmost invariably showed that they had
been abscebed in a regular manner by the developing perman-
ent teeth immediately below them. And, as has been showm
in earlier pages,the cases of abnormally long retsined
deciduous teeth with irregularities in positions of perman-
ent organs, were very rare. The condition, which one some-
times he=rs termed the "double row" of teeth, would, of
course, be a very unexpected rarity were it met with, Need-
less to say, it wae not.

The occasional retention of small pieces of the roots
of deciduous teeth will be deslt with under the heading of
"Accessory Dental Messmes",

Dr Ramsay Smith (72) has dealt with various points of
interest associated with the development and eruption of
teeth in the Austrsalian aboriginel, He directed attention
to the following specisl points of interest:- peculiarities
pf the "gubernacular c¢sanals”: grooves for the enamel germs
occurr ing between the firet and second, and the second and

third upper molars; mode of development snd eruption of the

second and third upper molars; csseous grovth of the jaws
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and position of transverse palatine suture relative to the

melars,

A few remarks on some of these points may be of inter-

est,

In the above mentioned article Famsay Smith gives @
very excellent photogrezph of the palate of an aboriginal
infant, After drawing attention to the positions of the
anterior gubernaculer canals, he eays on page 227: - "Internal
to each oanine tooth there is a swelling marking the position
of the non-erupted permanent canine." This, of course, 1is
quite erroneous, for at this stage of development the per-
manent c=nine teeth,or such of them as have been formed,
are situated high up in the maxillery bones, scmewhere he-
tween the region of the infra orbital forsmina and the bor-
dere of the nasal aperture, See Figure 83 . The swellings
on the palate referred to do not cover the unerupted can-
ines, but the unerupted permanent lateral incisors. Close
attention to native skulls %ill show an interesting arrange-
ment of the unerupted incésors in the infant palate. The
crowne ¢f the permsnent central incisors are situated in an
almost verticsl position immediately beneath the four de-
@iducue incisere - the size of the permanent centrel inci-
sor is such that iss incisal border is almost as long as
the sockets of both deciduous incisorexsmkxzim, While the
permanent lateral incisors are placed in a somewhat horiz-
ontal position and immediately behind distal angle cf the
edge of the central incisor. It is thisposition of the
develsping lsterale which forms the swellings somewhat
internal tc the deciducus canines,and not the permanent
unerupted cqspids, as was suprosed by Ramsey Smith, A
close examination would probably reveal that the condition
gshown in"FPigure 2" con page 228 of his esssy ie a similar

cage,

In the same article the above writer calls attention to
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the mode of eruption of the second and third molars, in
which these teeth during their initi=1 stages of erupting
look backwards., He suggests "+the rrobability is that it ie
a racial character.” This condition of the molar teeth =
the first molar included to a leseer degree - erupting
through the alveolar process withpheir occlusal surfaces
facing backwards and outwards to spme extent is only a
"racial character” in that it must occur in all races which
have a large and vigorous maxillary development and possess
a normally developed and spacious maxillary antrum. Arthur
Keith, many years ago, pointed out this method of eruption
of molar teeth inboth man and sapes, and Figures S0 and S|
¥hich are slightly modified copies of drawings given by him
in an eseay (73) on this subject, help to make the condi-
tion clear, The permanent molar teeth develop in the pos-
terior bony well of the antrum; and as that portion of the
antral space adjacent to the developing molars enlarges in
& direction downwards, backwards and outwards, the develop-
ing and erupting teeth are carried in a similar direction,
until their final position is that which they occupied in
a well formed dent=al arch. Figure 82 is a photograph of
the actual skull of a yong aboriginal, and shows iné manner
similar to that in the diagrams taken from Keith's essay,

the eruption of the molar teeth,
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As stated above thereis spparently no data recorded
which gives the age at which teeth erupt in the Australian
aboriginal child, so that what difference there may be
in the period of tooth eruption between them and modern
white children is not definitely known, it is generally
helieved that teeth erupt somewhat esrlier in native races
than in modern c¢ivilized peoples,

A series of twenty odd skulle cof young individuals
emong the present material provided various stages in the
transition from deciduoue to the permsnent dentition, and
a few notes have heen made to ascertain the sequence in
which the permanent teeth erupt, The number of specimens
‘s hardly sufficient to base any hard and fast statements
on, bhut such conditione as were presented revealed the

following:

It would appear that the upper first permanent molars
and central incisors erupt at much about the same time,
Then follow the laterdl incisors; next the first premolars,
The second premolars and canines erupt about the same time,
but this period was not well represented in the series,
Then come the second molars end finally the third molars.

In the lower jaw the sequence is spparently much the
same as the uprer, excepting that the c¢anine would avpear
to come before the second premolar, and rather keep pace
with the first premolar, This latter feature ies recognised
as taking place in white children slso.

In carrying out the radiogrsphic section of these
observetions, s series of mandibles have been recorded so
that various ages would be represented, In these there can
be seen in a very excellent manner the stages of tooth
development and eruption from infancy up to adult age.
Reference to these illustraticns will show that they them-

gelves provide a description which need not be unnecessa-

rily burdened with further statements, See Figures Ot |7.
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GLENOID FOSSA (Mandibular Fossa)

Studies of the glenoid fossa have been made by various
observeres in order to ascertain whether its shape has any
racial or phylogenetic significance, and in what manner its
variations are related to mandibular movements.

The shape of this fossa is closely wrapped up in the
question of anatomical articulation and other aspects of
Frosthetic Dentistry. In this light close study of its
shape has heen made by Dolomore & Tomes, Turner, Wilsen,
Gysi and other studente of masticatory movements,

More from the point of view of.physical anthropology,
this structure has heen noted by Duckworth, Guiffrida-
Ruggeri, Fnowles, Hawkes and Wallis, and Sullivan,

Knowlee ( 74 ) for exnmple peints out the narrow glen-
0id fossa as heing particularly characteristic of the Tski-
mos, while of the same conditicnm Sullivan (75) says, "The
shallow glenoid foesa can have no racial or phylogenetic
value, At best it might give a possible hint as to the
masticatory habits of an individual”,

Hawkes and Wallis/conf:rmed to some extent the obser-
vations of Knowles, but alsc showed there was considerable
variation of the fossae among the Eskimos,

fullivan studied a series of 122 %Wskimo skulls, and gave

the following sppreximate percentages of fossa variations:

Deep and short 21%
Medium and short 15%
Shallow and elongated 31%
¥lat and elongated 33% .

Sullivan alse gives & list covering a considerable number
of skulle, chiefly of American Indians from the southern
part of the Northern continent and varioue regions in South

America, Here again he shows that instead of providing a

racial characteristic ,all types present considerable
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variation of the fossae,

Of this foesa in the skull of the Australian aborigin-
al, Duckworth saye, "The glenoid fosss is shallow",(77).

Sullivan noted that, with the series examined by him,
there was “a marked asymmetry of the fossae, not only in
different skulls of the same race but also on the left and
right sides of the same skull".

The present writer found that with the series here
considered, the instancegbf asymmetry in the fossae of the
game skull were decidedly rare (excepting perhaps in some
of the aged skulls, which presented a different problem,
namely ,pathological alterations due to a productive oste-
itis); this striking symmetry being no doubt due to the
fact that the Australian aboriginal obvidusly used both
sides of his dental arches in a very regular manner, as is
evidenced, in the majority of cases, by the symmetry in the
occlusal wear of the teeth.

The following notes constitute only a very brief sur-
vey of the structure as presented by the material herein
dealt with, but they are perhaps sufficientfo give some
iden a8 to ite variations in a feirly large series of Aus-
tralian crania.

The difficulty of recording observations on the glen-
0id fossa is that it does not lendlitself to measurement
very easily, and a series of contoure secured by the method
of Dolemore 2and Tomes ¢annot be readily presented nor re-
corded mathematioally.

Sullivan olassified the variations into: deep and
short, medium and short, shallow and elongated, flat and
elongated.

Any classification of this nature muet of course rest
greatly on the personal judgment of the observer. In the
present instance, even though appreciating the difficulties
in adopting such s method,the writer has resorted to a pre-

cese of measurement, and has only taken into account the

depth of the fosesa,
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The method adopted is made sufficiently clear by Fig.
84, the skull being held in a horizontal position with its
basal aspect upwards,and the measurement secured by an ad-
justment of the instrument used in taking palate depths.
The landmarke as shown in the diagram, being, a8, the middle
or lowest { the skull being upside dowm) part of the cavity;
and b, a point on the eminentia articularis, which would be
approximately on a line passing through a at right angles
to the leng axis of the fossa; the depth here indicated be-
ing that distance from the bottom of the fossa to where the
rod, resting vertically on a, is intersected by a horizont-
el line from Db.

Sullivan comes to the conclusion that shallowness of
the fossae in the adult is due to vigorous masticatory
habite, the articulation moving forwards on the roots of the
zygomatic arches and wearing down the articular eminences,
Also that the wear of teeth provides evidence in support of
this concluaion.,

Such would undoubtedly seem & justifiable explanation
of changes in depth of the fossae, but some of the records
obtained by the present writer would tend to show that marked
wear of the teeth is not always associated with shallow glen-
0id foscae, Unfortunately the number of records obtminable
from aged skulls was not gzreat,but the [ollowing instances
are interesting.

From the records of aged ekulls, I can obtdain four
which give fossae depths of 6, 6, 8 and 8 m.m., which des-
criptively would be termed fair-ly decp fossae; but these
three ex=mples =1l show stage IITL of occluseal attrition,
which indicates a very marked condition of wearimg down.
Against this one is also able to select from records of
adults of varying ages, depths of fossae measuring 6, 6,

8 m.m,, and all these showing stage 11 of occlusal wear,

which is only sufficient to have worn through to the den-

tine and not reduced the height of crown very much.
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This shows that there does not always exist a simple
relation between the weaz of the teeth and shallowness of
the fossae,merely dependent on = masticatdry habits, There
are undoubted;y other factors to be taken into considera-

tion. Probably one of these is the nature and thickness

of the interarticular dise.

By adopting the method of studyimg this structure as
it is presented by the grouping syestem used in this work,
it should be possible to trace to ecme extent the progree-
sive changegin the depth of the fosse throughout life,

The following table showes the results of the measure-

rente,

Number Minimum ¥aximum Average
Age Group of Obser- Depth Depth Depth

vations
Young 14 5 5 4,2
Young Adult 21 5 6 4.5
Adult 91 1.5 & 4.7
Aged 24 3 8 5.6

It must also be noted that in the case of a number of
infant skulle,the fossae were so shallow that they did
not lend themselvee to measurement very well with the in-
strument used, but in these instances it‘would be safe te
say that their depth ranged from 1.5 to 2 m,m,

The number of measursments on fozsae of aged skulls
was not great owing to so many of the specimens presenting
tkeir fossae pathologics lly altered by marked depositions
of hone,

However, there are probebly sufficient records to

show that in the Australian native the depth of the glenoid

fossae presents considerable variation, even when specimens
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of approximately similar sges are compared.

The fossae are f=irly regular in general form through-
out this race, and in the older individuals they become
videned antsro-posteriorly owing to the é%rtioular eminence
and the antarior wall of the cuvigz becoming flattened with
vear,

The instances of asymmstry in the depths of the fossae
in the same skull are so few that it oan safely b2 said
that the two fossae of a skull are, on the whole, decidedly

symmetrical,

“The results would also tend to shcw that,if ws exclude
these aged skulls showing fossae shallowed by a productive
arthritis, the glenoid foses incresczes in depth from infan-
oy tobld mge., Aand that, in so far as the present observa-
tions show, masticatory funstioms - s¢ indicsted by much
wern teeth - does not produce m reduction in the depth of
the fossae. This being contrary to the opinion recorded
by Sullivan,

Howsver, as mentioned above, the present observations
on this structure have been limited, and a much more ex-
haustive study of the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>