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INTRODUCTION.

The late 18th century saw a rise of interest
in physical anthropology, following upon the class-
tification of Man within the animal kingdom by
Linnaeus in 1755, ard upon Buffon's description
(1749) of the "Varietés Humaines". Many of the
earlier anthropologists concentrated mainly upon
qualitative features such as skin colour, hair col-
tour and texture, and easily discernible differen-
tces in physiognomy, but Blumenbachk and Camper were
already turning their attention to metrical tech-
:niques. (Topinard, 1878).

By the middle of the nineteenth century, vhys-
tical anthropology had attained the status of a
science, with the introduction of accurate measuring
techniques. As early as 1838 Sandifort published
"Pabulae Craniorum Diversarum Nationum", and this
was followed by Morton's "Crania Americena" (1839)
and "Crania Aegyptiaca" (1844) and by the "Crania
Britannica" of Davis and Thurnam (1865). As the
subject developed, more and more measurements were
made, anrd more indices were calculated as anthropol-

togists endeavoured to discover those dimensions of
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the head and body which would most readily allow
them to distinguish between different human popul-
tations. By 1890 the Hungarian anthropologist
A.v.T8r8k was able to list about 5000 measurements
which might be made upon a skull (Mithlmann, 1948).

During this period of intense interest in the
evolution of anthropometric techniques, certain
workers turned their attention to the possibility
of finding in the dentition another source of in-
sformation concerning racial differences.
Muhlreiter (1874) was the first to measure a number
of teeth from a particular population. Later work-
ters improved upon the techniques of measurement
and upon the presentation of the results. Much
later, statistical tests were applied to odontomet-
trical findings in order to evaluate their signific-
tance. A more detailed account of the development
of odontometry will be given later.

Certain other aspects of the dentition, besides
that of tooth size, began to interest some anthrop-
tologists. In 1879 the famous anthropologist
Broca published a paper entitled "Instructions rel-
tatives & 1l'etude anthropologique du systeme

dentaire"/,



dentaire", which included a discussion of the dates
and sequence of eruption of the teeth, and a des-
tcription and classification of the effects of prog-
tressive wear on their occlusal surfaces. Broca
also made a brief mention of tooth measurement, and
advised the recording of certain morphological feat-
tures of the dentition.

The early workers, however, paid little atten-
ttion to the details of wvariation in tooth morphol-
t0gY. Topinard, in his "Anthropology" (1878),gave
a very sketchy description of the human dentition,
and Broca (1879) made some sweeping and scarcely
accurate generalizations concerning cusp numbers in
the molars. In the early years of the present cen-
:tury, the cusp numbers of the molars were more
carefully studied, together with other morphological
features such as shovel shape of the incisors, and
certain racial differences could be detected in the
distribution of these traits.

Numerous studies have now been made, of both
tooth size and tooth morphology. Many of these
have been carried out upon various coloured races,
and relatively little work has been done on the

dentition/
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dentition of recent Europeans. There are serious
difficulties in a study of modern white dentitionms,
since dental disease now causes early mutilation of
the teeth. An additional disadvantage inherent in
any study of a living population, is that it must

be carried out upon plaster casts, which may suffer
from serious distortion. A solution to this prob-
:lem is to be found in the study of the dentition in
European skulls. The writer has already made a
survey of Scottish skulls from several prehistoric
periods. The Scottish material is, however, scanty
and in poor condition : thus the large collection of
mediaeval skulls in Denmark offered an opportunity
of carrying out a larger scale study of recent Euro-

tpean teeth.
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MATERIAL

The mediaeval Danish skeletal material used in
the present study was derived from three excavation
sites in the islands of Sjaelland (Zealand) and
Bornholm. These mediaeval cemeteries were all ex-
:cavated by Dr. V. Mgller-Christensen, who is an
authority on osteo-archaeology and who had a part-
ticular interest in the careful preservation of the
skeletons. The excavations were in fact carried
out with the chief object of acquiring skeletal
material, and thus every tinj fragment of bone or
tooth was collected. This skeletal material is
therefore particularly suitable for dental studies.

The largest seriés of skulls was recovered
from the cemetery of the Augustinian monastery of
Aebelholt, which lay about four miles to the north-
twest of the present town of Hillergd in north
Sjaelland. (Fig. 1.) In ¢.1175, the monastery
was moved to this spot from its former situation
on Eskilsg island in Roskilde fjord (Mgller-
:Christensen, 1958). Phis date is therefore the

terminus a gquo for burials in the Aebelholt ceme-

stery. The monastery flourished as a community

and/
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and as a centre for pilgrimages until the Reform-
tation. In 1541 the abbey was forfeited by the
'king and became the seat of a vassal, but the abbey
church remained in use as a parish church until
1561, when the final order was given to abolish the
monastery. The buildings were not completely
razed to the ground, as some remnants of them were
still visible in the early 18th century. By the
19th century, however, the area had come under cul-
ttivation, and the site of the monastery was put to
agricultural uses until 1935, when excavations be-
tgan, It seems unlikely that burials would be
made in the abbey graveyard later than the third
quarter of the 16th century.

During the excavations, which lasted until
1952, 760 skeletons or parts of skeletons were re-
scovered. - Of these, a few had been buried in a
Romanesque type of brick-built grave, while others
had been enclosed in wooden coffins, of which only
the nails remained. The rest had been buried in
the earth without any kind of cist or coffin.
Burials were found in several parts of the monast-

tery grounds. Some of the bodies had been buried

in/
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in the cloister walk and cloister garth, and since
there was an equal number of men and women, togeth-
ter with some forty children, these individuals
would probably have been the married servants of

the monastic community. Other burials were found
in the nave of the church and in the churchyard to
the north and west of the monastic complex of build-
tings. Many of these were monks or lay brothers,
but other burials undoubtedly represent lay persons
who had, by gifts to the monastery, acquired the
right to burial in its hallowed ground, or travell-
ters who had died while on a pilgrimage. It is
obvious that the monastery burial grounds also serv-
ted as a cemetery for the surrounding countryside,
since of the 760 individuals buried there, only 303
were recognisably male, while 209 were recognisably
female and 135 were children under the age of 14
(Infans I and II; Martin, 1928).

It is debatable to what extent this weries of
skeletons represents the mediaeval population of
the area round Aebelholt. A considerable number
of the lay persons buried there may well have been
of local Danish stock, and many of the monks could
also/
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also have been members'of families in the immediate
" neighbourhood. On the other hand, monks frequent-
tly travelled considerable distances from their home-
tland - indeed, Abbot Vilheim, who was responsible
for the translation of the Eskilsg community to
Aebelholt, was himself of a noble French family and
had been invited by the Danish bishop Absalon to
take charge of the monastery at Eskilsg, where dis-
tcipline had become lax. It is also by no means
impossible that a good many of the lay persons bur-
tied at Aebelholt were of non-Danish origin. Abbot
Vilhelm was canonised in 1224, some twenty years
after his death, and his shrine at Aebelholt quickly
became a famous centre for pilgrimages. The mona-
¢tstery housed and fed those who came as pilgrims,
and also ﬁuried them in the abbey churchyard if they
died. Some of these pilgrims, if not all of them,
were sick persons seeking a cure at the shrine, and
the death rate among them may have been felatively
high.

It is therefore impossible to regard the
Aebelholt skeletal collection as an unmixed sample

of the mediaeval Danish population, though the ex-

ttent/
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ttent to which it may have received admixture of
other recial groups is of course unknown.

A somewhat smaller collection ofvskeletal mat-
terial from just over 350 individuals was excavated
by Dr. Mgller-Christensen from the burial ground of
the mediaeval leper hospital of Naestved in south
Sjaelland. (Fig.l.). In the Middle Ages there
were at least 35 leper colonies in Denmark (Mgller-
:Christensen, 1953), each of which had its own
church and burial ground. These leper hospitals
were usually dedicated to St. George, and from this
dedication has arisen their Danish name of "Skt.
Jfrgensgard".

There is no documentary evidence, such as ex-
tists for the monastery at Aebeiholt, to provide
details of the date of foundation of the Naestved
hospital, of its subsequent history, or of its
final closure, which probably occurred at the time
of the Reformation. Church and hospital eventually
disappeared and all knowledge of their existence
was lost. There remained only a tradition that a
medjiaeval burying-ground had been situated in the
vicinity of the farm of Skt.Jgrgensgard on the
outskirts/
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outskirts of Naestved, but even the significance of
the farm name was no longer recognised. It was due
to this tradition and to the name of the farm that
the hospital and its cemetery were rediscovered in
1949. The church which was revealed by excavation
has been dated to the 14th century, and the period
during which the hospital was in use is thought to
be ¢.1250 to ¢.1550,

| Of the skeletons excavated at Naestved, rather
more than half were male. The remains of children
made up only 5% of the total, in contrast to the
Aebelholt collection in which 17.7% were children.

Since each leper hospital drew its inmates from
the surrounding countryside, the Naestved skulls are
much more likely to form a representative series of
- the mediaeval Danish population than are the Aebelhalt
skulls.

A small collection of just over 100 skulls was
also available, from a similar leper hospital cemet-
tery on the Baltic island of Bornholm. This leper
colony was probably founded about the middle of the
13th century, and the cemetery continued -in use until
the 17th century, when a plague struck the island,
killing/
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killing 30% of the population (Mdlier-Christensen,
1963). The bodies of the plague victims were bur-
tied in mass graves in the former leper cemetery.
After the plague in 1656, no further burials were
made in this cemetery.

Prom these three excavations we thus have coll-
tections of skulls which may be dated generally to
the period between 1250 and 1550. The cemetery at
Aebelholt came into use a little earlier, c¢.1180,
and that on Bornholm remained in use a century
longer, but the main bulk of the material derives
from the three hundred years which occupy the span
between the mid 13th century and the Reformation.
The occupants of the leper cemeteries of Naestved
and Bornholm may be considered as representative of
the mediaeval Danish population. It is possible
that there may be a considerable admixture of
foreign elements at Aebelholt.

No general anthropological survey has been
made of the material from Naestved or Bornholm and
thus no information is available concerning the

skull shape or facial proportions in these groups.
Lundstrom and Lysell (1953) made a few cranial

measurements/
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measurements on some of the Aebelholt skulls and
found them to be chiefly dolichocephalic or meso-
scephalic, and mesoprosopic. Exhaustive studies
have been made of the pathological conditions dis-
:played by the skeletons (Mgller-Christensen, 1953,
1958) with some very interesting and important re-
tsults. In particular, notable additions have been
made to knowledge concerning bone changes in leprosy
(Mgller-Christensen, 1953). Mutilating lesions of
the extremities were common, and Mgller-Christensen
has also demonstrated a.progressive resorption of
the bone of the nasal floor, palate and anterior
maxillary alveolar process resulting finally in loss
of the anterior maxillary teeth and in perforation
of the palate.

Certain studies of the dentition have already
been carried out upon the Aebelholt material.
Jdrgensen (1956) based his detailed monograph on‘
"The Deciduous Dentition" partly on the teeth of the
Aebelholt children's skuils. Several studies have
dealt with specific morphological features of the
permanent dentition; e.g. those of Jﬁfgenaen (1955)
on cusp numbers and fissure patterns of the mendibular

molars;/
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molars; of Alexandersen (1962a, 1962b, 1963) on the
root form of the mandibular canines; and of Carbonell
(1963) on the incidence of Carabelli's cusp in the
maxillary molars. Brief reports on the incidence
of caries in the Aebelholt material were published
by Brinch and Mgller-Christensen (1949) and Brinch
(1952). The association between dental infection
and rheumatoid disease (arthrosis) of the interver-
ttebral articulations has also been investigated by
Mgller-Christensen (1958), who has shown a high de-
tgree of correlation in this material between the
two conditions. A dtudy of dental arch size and
occlusion was carried out by Lundstrom and Lysell
(1953).

No investigation had, however, been made of
tooth size, and many morphological features of the
dentition remained for consideration. Attrition
had not been studied, nor had a complete account of

oral pathology been given,
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HISTORY of ODONTOMETRY

It has already been mentioned (chap.l.) that
in 1874 M#hlreiter published the first odontometric
study of the human dentition; a study which consist-
ted in measuring a quantity of teeth from the popul-
tation of the Salzburg district of Austria. In
this paper, Mihlreiter stated that he had searched
through the literature for similar studies on human
or related dentitions, and had been able to find
only a few measurements made by Owen (1845) on the
teeth of chimpanzees. M@hlreiter did not differ-
tentiate between the sexes in presenting his find-
tings, and gave his résults in the form of minimum
and maximum values. A few years later Lambert
(1877) took the next step forward, by measuring
teeth from white, yellow and black races. Lambert's
material was grouped on a very broad basis and no
sex differentiation was made; yet he was able to
show that there were differences in tooth size be-
ttween these groups.

Though Broca (1879) advocated the use of tooth’
measurements in anthropological studies of the den-

ttition, no further papers appeared for some time.

Then/
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Then Azoulay and Regnault (1893) aﬁd Regnault(1894)
published papers in which tooth measurements were
used to investigate differences in the shape of
teeth from various races.

In the early years of the present century fur-
tther publications began to appear; G.V. Black
included in his book "Descriptive Anatomy of the
Human Teeth", published in 1902, a series of mean
values derived from measurements of the teeth of
American Whites. The material had not been diff-
terentiated as to sex, but these figures were for
many years the standard values for tooth size in
whites, and were the values with which tooth meas-
surements made on coloured races were compared in
various later works,

De Terra (1905) and Choquet (1908) attempted
to extend the work of Lambert, by comparing tooth
measurements from a very large number of races,
both white and coloured. In both cases, however,
the numbers of individuals in the racial groups
were extremely small, and sex differentiation was
not meade. Little reliable information was there-
tfore obtained. De Terra also chose to present

maximum/



16.

maximum-minimum values instead of calculating the
means, and his results cannot be used in comparison
with those of other authors.

Subsequently, investigators tended to confine
their attention rather to a single racial group,
and during the first third of the 20th century sev-
teral studies were made on individual white races.
Hillebrand (1909) studied the dentition of Hungarian
skulls from'the time of the V8lkerwanderung to the
20th century, and in presenting the results for the
upper teeth (as mean values) gave separate tables
for male and female, though no sex differentiation
was made in dealing with the lower teeth. Kajava
(1912) investigated Lapp teeth, giving thé results
a8 maximum and minimum values. Schwerz (1917) in-
tcluded tables of mean values for tooth measurements
in his work on the dentition of Alamanni from the
5th to 10th centuries A.D. In 1918, de Jonge Cohen
published the mean values obtained by measurement
of the very large number of lower premolars and
molars in Bolk's collection in Amsterdam, but re-
:striéted his study to the mesiodistal dimension of
the teeth. Hjelmman (1928) measured the tooth

erowns/
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crowns of Finlanders, and published the results
separately for the two sexes and in the form of
mean values.

At the same time other workers were carrying
out studies of tooth size in various coloured races.
Miyabara (1916) measured Japgnese teeth, Campbell
(1925) those of Australian aborigines, Janzer(1927)
those of New Pomeranians, Drennan (1929) those of
South African Bushmen and Middleton Shaw (1931)
those of Bantus, Hrdlicka (1923a; 1923b; 1935)
published measurements of the mandibular molars in
four groups of American Indians and in Eskimoes,
Negroes, Melanesians, American Whites and ancient
Egyptians of the XII Dynasty period. Only Miyabara
and Janzer and Hrdlicka (1923b) made sex differen-
ttiation of their material, but all of these work-
ters presented their results in the form of mean
values and compared their findings with the mean |
figures already published for other racial groups.
Thus they were able to show in a general way that
racial differences in tooth size did in fact exist.

In all the papers published before 1931, no
more was presented than the mean values obtained

for/
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for various tooth measurements. When comparisons
were made between one race and another, no attempt
was made to ascertain, by means of statistical
tests, the significance of any differences observed.

In 1931, Mijsberg published the results of a
study of the Javanese dentition. This study had
been instituted with the definite object of discov-
tering whether or not a sex difference in tooth size
existed in this population, and Mijsberg therefore
made a statistical preparation of his data and pub-
tlished the standard errors as wellvas the mean
values calculated from tooth measurements. In this
way he was able to show that there was a statistic-
tally significant difference in tooth size between
male and female Javanese.

Since the work of Mi jsberg, all major odonto-
tmetric investigations have included statistical
preparation of the data. The most detailed of
these studies have been carried out on modern races,
and the majority of them have involved peoples of
non-Indo-European origin. Yamada (1932) and Hosaka
(1936) carried out metrical studies of the Japanese

and of the Chinese dentitions respectively.

Yamada's/
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Yamada's papers proved to be unobtainable, but it
seems from the tables published by Moorrees (1957)
that he made sex differentiation of his material.
The Manchurian Chinese teeth studied by Hosaka were
said by Moorrees (1957) to be derived entirely from
males. fhe standard deviation and the standard
error of the mean were quoted for each tooth dimen-
¢sion. Hosaka published tables showing comparisons
between the Chinese teeth and those of other races,
but did not make statistical evaluation of the diff-
terences observed, obviously because of the lack of
statistical data provided by the other authors.

The text of this’paper is in Japanese and it is thus
imposgible to discover Hosaka's conclusions concern-
ting these racial comparisons, as the only statement
includedlin his German summary is a brief note to
the effect that the upper lateral incisor of the
Chinese is much broader than the corresponding tooth
in any race except the Japanese.

Nelson (1938) examined the dentition of American
Indian skulls from Pecos Pueblo in New Mexico. It
is perhaps scarcely accurate to include this study
under the heading of "modern races". The exact

date/
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date of the Pecos Pueblo settlement is not known,
but it is believed to have been occupied at some
time during the period 1100 A.D. to 1830 A.D. Nelson
made a statistical comparison between measurements
of the Pecos dentition and measurements of the teeth
of other races, by'assqming that the standard devi-
tations for tooth measurements in these other races
would be approximately equivalent to the standard
deviations calculated by him for the Pecos skulls.
He did not differentiate between male and female.
Pedersen (1949), in his work on the East Green-
tland Eskimo dentition, included detailed inform-
tation concerning the dimensions of all the teeth
except the incisors. The results were given separ-
tately for‘male.and female, and also for right and
left sides. Though Pedersen quoted the standard
deviations which he calculated from his data, he did
not give a statistical comparison of the size of
Eskimo teeth with those of other races. The diff-
:efences in size between the teeth of males and fe-
tmales were noted, but Pédersen stated that these
differences could not be shown to be statistically
significant, chiefly on account of the very small

numbers/
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numbers of measurements which were recorded,
Selmer-Olsen's highly detailed "Odontometric
Study of the Norwegian Lapps" also appeared in 1949.
Selmer-0Olsen compared the Lapp dentition with those
of various other races, and also made comparisons
between Lapp skulls from the different find spots.
His results were in general presented in the form
of graphs, though statistical details such as stan-
tdard deviations and standard errors were also pro-
tvided. Sex differences in tooth size were shown
torexist in the Lapps, and differences in the size
and proportions of crown and root were demonstrated
between Lapps and other races. It was even poss-
tible to observe differences in tooth size between
Lapp skulls from different areas of northern Norway.
In 1955, Thomsen published a survey of the
Tristanite dentition, including a section on odonto-
tmetry. Statistical preparation of the date was
made, and a comparison of tooth size in males and
fémales, which was published in full, showed stat-
tistically significant differences. A comparison
was also made between the dimensions of the teeth
in the Tristanites, and the corresponding measuremarts

which/
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which had been published for certain other races,
but the results of this comparison were not given
fully. It was stated, however, that in one crown
dimension the teeth of Tristanites showed consider-
table differences from those of other races, while
in other dimensions little difference could be found.
Moorrees (1957) employed odontometry in the
course of his study of the Aleut dentition. A com-
tplete statistical preparation of the data was made,
and for the first time the statistical significance
of differences in tooth size between populations was
calculated and the results given in full, Signific-
tant sex differences in tooth size were observed
among the Aleuts, and also some significant differ-
tences between Aleuts and other races, though as
Moorrees remarked "a different rank order of the
populations is observed for each tooth class when
the names of the populations are arranged on the
basis of increasing crown diameters". Thus it was
not possible to distinguish populations which had
consistently larger or smaller teeth than the Aleuts.
An odontometric study of the teeth of American
white children was also made by Moorrees et al.

(1957),/
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(1957), though only the mesiodistal diameters of the
teeth were measured. Significant sex differences
in this diameter of white teeth were demonstrated,
and the mean figures obtained were also used in the
series of racial comparisons with the Aleut dentit-
tion., Goose (1963) also published measurements of
teeth in Whites, this time from 17th - 19th century
English skulls. Both dimensions of the makillary
teeth were measured, and the results were given
separately for males and females.,

Barrett, Brown and Macdonald (1%63) and Barrett
et al (1964) studied tooth dimensions as part of a
wider investigation of the Australian aboriginal
dentition., Males and females were treated separ-
tately, statistical data were provided and results
compared with those for other races. Significant
sex differences were found in crown dimensions, and
some significant differences in tooth size could
also be detected between Australian aborigines and
other races.

A few anthropological investigations of the
teeth of modern races, published since 1931, do not
provide statistical constants. These include the

studies/
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studies of Stein and Epstein (1934) on molar size

in New Britain Melanesians, of de Jonge-Cohen (1940)
on premolars and molars in Bolk's collection in
Amsterdam, and of Brabant (1965) on a small collect-
tion of Pygmy skulls from Central Africa.

Certain- investigations have also been made of
tooth size in some prehistoric populations in Europe
and the Near East. Carr (1960) included data on
tooth measurement in his description of the dentition
of the Middle Minoans of Crete, but neither sex diff-
sterentiation of the material nor a full statistical
analysis of the results could be made.. In the same
year Dahlberg published tooth measurements of unsexed
Neolithic individuals from Jarmo in Iraq and compar-
ted them, though not statistically, with measure-
tments of Mesolithic Natufian teeth and of the teeth
of male Whites from Chicago.

Brabant and his co-workers have also recorded
tooth measurements from several groups of prehistor-
tic and mediaeval skulls from Belgium and France
(Twiesselmann & Brabant, 1960; Brabant, Sahly &
Bouyssou, 1961; Sahly, Brabant & Bouyssou, 1962;
Brabant, 1963; Brabant & Nemeskeri, 1963).

Unfortunately/
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Unfortunately, it was decided that no sex differen-
:tiation could be made in this Continental material.
Except in the case of the Frankish skulls from Coxyde
(Twiesselmann & Brabant, 1960), no statistical data
have been published by these authors.

Most of the odontometric investigations so far
described have been of a primarily anthropological
nature, and the main purpose of the survey has been
to discover sex or racial differences in tooth size.
Other studies have however been made, in which meas-
turement of the dentition has been employed, but in
which there was some other object in view, such as
the assessment of the relationship between tooth size
and jaw size, or of the relationship in size between
deciduous teeth and their permanent successors. In
these studies the mesiodistal diameters of the teeth
have been much more frequently measured than the
labiolingual diameters. Keith (1924), Smyth & Young
(1932), Lundstr8m (1942, 1943, 1944), Ballard (1944),
Seipel (1946), Nance (1947), Ballard & Wylie (1947),
Neff (1949), Moorrees & Reed (1954), Bolton (1958),

Moorrees & Reed (1964)
St#hle (1959), Lysell (1960), Moorrees & Chadha(1962),/

and Lundstr8m (1964) have all measured the mesiodistal

diameters/
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diameters of some or all of the permanent teeth of
various White races, in studies with an orthodontic
bias. Lysell (1958 b) also measured the labiolin-
tgual diameters of the teeth, and constructed a for-
tmula which he believed could be used to calculate
the mesiodistal diameters of teeth suffering from
severe attrition.

Many of these studies were concerped with tooth
size in relation to the size and shape of the arch
and fo spacing or crowding in the arch. Ballard
(1944) studied asymmetry in tooth size in association
with malocclusion. The papers of Ballard & Wylie
(1947) and St#hle (1959) dealt with the prediction
of tooth size in orthodontic cases, while Neff(1949)
and Bolton (1958) examined the size relationship
between maxillary and mandibular teeth. Lysell
(1960) and Moorrees & Chadha (1962) studied crown
size in corresponding teeth of the deciduous and
permanent dentitions. - ~Of the authors listed in
the previous paragraph, only Lundstr8m(1944), Seipel
(1946), Lysell (1958 b) and St#hle (1959) have made
sex differentiation in their material and have also

quoted mean values and standard deviations of

individual/



2T.

individual tooth dimensions.

Coefficients of correlation were used in many
of these studies to evaluate relationships between
tooth size and arch size, between deciduous and per-
tmanent teeth or between the summed measurements of
maxillary and mandibular teeth. Correlation coeff-
ticients have also been calculated for individual
tooth measurements in several other papers. Ritter
(1933) calculated correlation coefficients between
the mesiodistal diameters of corresponding maxillary
and mandibular teeth, while Arai (1939) worked out
the correlation between mesiodistal and labiolingual
diameters of the same tooth. Gabriel (1955) inves-
ttigated the correlation of the size of Australian
aborigine teeth with one another and with certain jaw
measurements, and Filipsson & Goldson (1963) studied
the correlation between "tooth width , width of the
head, length of the head and stature".

Tooth méasurements have also been made for other
reasons by a few workers. Begg (1954) and Lysell
(1958 b) both used mesiodistal crown measurements to
indicate the progress of attrition. Dahlberg (1961)

studied the relationship between tooth size and

morphological/
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morphological patterns in molar teeth. In a study
of occlusion and mastication in Australian aborigines
Beyron (1964) measured the incisor teeth. A series
of papers has recently been published by Garn,Lewis
& Kerewsky (1964, 1965 a, 1965 b) on tooth size in
white Ohio children. In the first of these a sex
difference in mesiodistal diameters was demonstrated.
In the subsequent papers these authors investigated
size inter-relationships in an individual, and cor-
trelation in tooth size between siblings. This
genetic aspect of odontometry has been pursued in
the paper by Garn, Lewis, Kerewsky & Jegart (1965),
in which the higher intra-individual tooth size cor-
trelations found in females were attributed +o
X-chromosomal linking of tooth size.,

In this account of the development of the science
of odontometry, attention has been confined to those
works dealing with the dentition of various races of
recent man. Studies have also been made of tooth
size in Palaeolithic man (Hrdlicka, 1923 a, 1924;
Carette-Pillot, 1947; de Vecchis, 1958; Brabant &
Sahly, 1964) and in various of the fossil hominids
(e.g. Hrdlicka, 1923 a, 1930; Weidenreich, 1937;

Robinson/
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Robinson, 1956; Garn & Lewis, 1958). Tooth measure-
tments have also been used in the comparison of human
and anthropoid dentitions, e.g. by Hrdlicka (1923 b,
1924). Statistically significant differences in
incisor size were shown by Clark, Zimmerman and
Carbonell (1964) to exist between two species of
marmoset monkeys.

The writer had already carried out a study of
all the available Scottish prehistoric skeletal mat-
terial (Lunt, 1961). The Neolithic material proved
too scanty for sex comparison to produce any worth-
twhile results. It was possible to show, however,
that sex differences in tooth size had existed in
Dark Age skulls, though no sueh difference could be
demonstrated for the Bronze Age population, probably
largely due to the poor state of preservation of
these skulls, Further, there appeared to have been
a difference in tooth size between the prehistoric
populations of Scotland. These differences showed
a gradual reduction in tooth size from the earliest
(Neolithic) to the latest (Dark Age) period.

The aim of the present odontometric investigation

was threefold - a) to discover whether sex difference

in/



30.

in tooth size or shape existed in the mediaeval Dan-
:ish population; ©b) in view of the fact that Selmer-
:0lsen (1949) was able to demonstrate differences in
tooth size between several local populations of Lapps,
to discover whether such differences existed between
mediaeval Danish skulls from different excavation
sites; c¢) to compare the results obtained for med-
tiaeval Danes with those already published for other
races and to attempt to evaluate any racial differ-

tences in tooth size.
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ODONTOMETRIC METHODS.

Since the teeth are highly complex in shape,and
since their surfaces are curved rather than plane,
measuring points and techniques must be carefully
selected in order to achieve reasonably uniform re-
:sults, which may be compared with the results of
other workers. The most recent discussion of the
selection of measuring techniques, of the difficult-
ties found in applying them, and of the statistical
analysis of the results, is to be found in Goose
(1963).

It would be possible to make many different
meésurements on any tooth - indeed, Remane (1930)
listed 22 measurements which could be taken on the
crown of an upper molar, and 16 which might be made
on the crown of a lower molar, though he admitted
that some of these were only of value when dealing
with the lower primates. In practice, however, it
is usual to take one measurement of the crown of a
tooth in the long axis of the dental arch (the mesio-
tdistal diameter), and one at right angles to that
axis (the buccolingual or labiolingual diameter),as

well as the height of the crown above the amelocematal

junction./
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junction. The only measurement generally made of
the root is its length, though Jepsen (1963) has re-
stcently described methods by which the surface area
of the rogt may be measured. Diagonal measurements
of the crown, heights of individual cusps and minor
variations of the longitudinal and transverse crown
measurements are now usuélly omitted., Goose (1963)
however, has recently revived the cervical mesiodis-
ttal diameter, a measurement introduced by Azoulay
and Regnault in 1893,

The terms "crown height" and "root leﬁgth",
used for those measurements made in the long axis
ofAthe tooth, do not lead to any confusion. Con-
tsiderable difficulty has, however, arisen over the
nomenclature of the two measurements made of the
occlusal surface. The terms "crown length", "crown
breadth", "crown Qidth" and "crown thickness" have
been used by various workers in different senses.
Martin (1928) put forward a gemeral rule, that for
all sagittal cranial measurements the term "length"
should be used, and for all transverse cranial meas-
turements the term "breadth". In applying this
terminology to the dentition there arises the

difficulty/
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difficulty that the teeth are not placed in a straight
line but in a curve, and if correctly used, the terms
are reversed in the molar and incisor segments. The
use of words such as length or breadth has therefore
been avoided in the present study, and following
Moorrees (1957), the occlusal dimensions of the teeth
have been named "mesiodistal diameter" and "labio-
tlingual diameter". A recent example of the confus-
tion which may arise when non-specific terms are used,
is the paper by Filipsson and Goldson (1963), where
tooth measurements are referred to throughout as
v"tooth width" and no explanation is given of which
dimension is meant.

In addition to differences in terminology, there
have also been discrepancies in the definitions of
the points to be used in making the measurements,
particularly in the case of the mesiodistal diamefer.
For the incisors and canines, the maximum mesiodistal
diameter is generally used. In some studies the
greatest mesiodistal diameter has also been employed
for molars and premolars, while other workers have
used the distance between mesial and distal contact
points,

Remane/
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Remane (1930) gave instructions concerning the
measurement of premolars and molars only, and des-
tcribed the following variants of the mesiodistal
diameter in the upper molars : "Mittell#nge - dist-
tance from mesial to distal surfaces in the median
plane of the occlusal surface; "mittlere Kaufl#chen-
:l8nge" - distance from mesial to distal marginal
ridge in the median plane; "gr8sste Linge" - maximum
length, a projective measurement; "Aussenlinge" -~
the distance from the anterior slope of the paracone
to the posterior slope of the metacone. The same
four dimensions were described for all the premoiars,
while for the lower molars only "gr8sste Linge" and
"Kaufllchenlinge" were recommended. The contact
points were not mentioned by Remane, but an equival-
tent to the contact point diameter is to be found in
his "Mittell#nge" (which should be translated "median
length", rather than "mean length" as is domne in
most English works).

Martin (1928) recommended only one measurement
in the mesiodistal direction, and this was to be
measured as "der Abstand der beiden an den Approximal-

:Fl4chen, d.h. an der vorderen und distalen Fllche

am/
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am meisten ausgeladenen Punkte" - i.e. the maximum
mesiodistal diameter. - Pedersen (1949) and Moorrees
(1957) have also used the maximum mesiodistal dia-
tmeter. Theoretically, this measurement would
appear to be the most valuable, but in practice
there are certain difficulties concerning its use.,
It is a projectivé measurement and therefore, while
it is easy to make this measurement on an extracted
tooth, it is almost impossible to obtain the meas-
turement with complete accuracy when the teeth are
in situ in the jaw. For this reason, Selmer-Olsen
(1949) made use of the mesial and distal contact
points in obtaining measurements of teeth standing
in their original positions in the jawbones. The
contact point method has also been recommended by
Hrdlicka (1952) and Goose (1963).

There is general agreement in defining the
labiolingual diameter of a tooth as the greatest
diameter in the labiolingual direction, in a plane
at right angles to that of the mesiodistal diameter
(Martin, 1928; Selmer-Olsen, 1949; Pedersen, 1949;
Hrdlicka, 1952; Moorrees, 1957). Only Remane
(1930) gave such variants as "Mittelbreite",

"Kauflachenbreite",/
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"Kauflichenbreite", "gr8sste Breite", "vordere Breite"
and "hintere Breite".

The crown height is less frequently used than
the mesiodistal and labiolingual diameters, since it
is quickly rendered inaccurate by attrition. Remane
(1930) gave numerous measurements of crown height for
molars and premolars. Other authors have measured
the greatest height of the crowns of incisors, can-
tines and premolars on the buccal surface (Martin,
1928). As far as the molars are concerned, some
workers have preferred the crown height measured to
the tip of the mesiobuccal cusp (e.g. Weidenreich,
1937) while others have made the measurement to the
base of the fissure between the main buccal cusps
(Martin, 1928; Selmer-Olsen, 1949).  This.latter
method has the advantage of reducing the effect of
attrition on the measurement.

The root length was defined by Remane as the
greatest length parallel to the long axis of the
tooth. Root length of molars has sometimes been
obtained by measuring the longest root (Selmer-Olsen,
1949); sometimes by measuring all the roots and find-
:ing the mean value (Nelson,1938). An arbitrary

correction/



Fig. 2. Sliding caliper used for tooth measure-.
rments.
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correction has sometimes been applied'when'the roots
are curved or bent (Selmer-Olsen, 1949), while other
workers have ignored any such bends in the roots
(Remane, 1930; Weidenreich, 1937).

The tooth measurements recorded in the present
study were made by means of a sliding caliper, with
sharpened points and a vernier scale reading to O.l
m.m; (Fige2.)o

The tooth crowns were measured in two. dimensions -
the mesiodistal diameter and the labiolingual diameter.
The greater part of the Danish mateyial consisted of
skulls in which the teeth remained in position in
their socketso. For the mesiodistal diameter, there-
sfore, the method used was that of measuring.the
greatest distanee betyeen the nQrﬁal coﬁtact areas on
the proximal surfaces.in a planeuéarailel to the occ-
:lusal surface (Selmer-Olsen, 1949). The resulting
measurements of incisors, canines and premolars were
usually equivalent to the maximum mesiodistal measure-
sment, In the case of the molars, the measurement
was sometimes less than the maximum mesiodistal mea-
ssurement, due to the buccal flare, particularly in
the lower molars. (Fig. 3.). If the teeth were
found/



Occlusal surface of a molar. The line

A - A irdicates the mavimum (i.e.projective)
mesiodistal diareter, and the line B - B
the conrt=ct noint diameter which was used
in the present study.
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found to be rotated in the jaw, the measuring points
used were the areas which under normal circumstances
would have been in contact with the neighbouring
teeth. If any tooth were rotated or tilted in such
a way that one of the normal contact points was hid-
tden, no measurement was made. In the case of the
third molars, the distal measuring point had to be
determined separately for each tooth.

The labiolingual diameter was measured at right
angles to the mesiodistal diameter, and was taken as
the greatest measurement which could be obtained by
direct application of the calipers (;ollowing the
description by Selmer-Olsen, 1949). While this.meéa-
:surement,should,-for”stfiot.acourady;‘be a project-
tive one, it was notupdssible to make»prqjective mea-
- :surements on the teethAig situ, ﬁnd-itvis felt that
\.tﬂe measurement as made is probablyvlittlé different
from the projective measurement,

In the Aebelholt collection, there existed a
large group of children's skulls, in which the devel-
toping or newly erupted permanenf teeth had already
been removed from their crypts or sockets. Since

these teeth were loose, it would have been possible

to/
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Illustrates the effeet of attrition on the
accuracy of measurermert of the mesiodistal
diamgeter of a. an incisor.,and b. a molar.:
The line A - A indicates the level at which
measurement is usually made. Between the
lines £ - A and B - B measnurenents can be
made with reasonable accuracy. When attri-
:tion has progressed bayond the level B - B,
inaccuracy in the measurements will result.
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to obtain maximum (i.e. projective) measurements from
them. In order to obtain results comparable with
those for the adult teeth, however, the same measur-
:ing points and techniques were used as those employ-
ted for teeth in situ in the jaws,

A factor which complicated the making of these
measurements in the adult skulls, was the severe
attrition which many of the teeth had undergone. The
diet of mediaeval times was rough and coarse, and
wearing away of tooth substance progressed rapidly
from the time of eruption of the teeth. This attrit-
tion took place on the occlusal surface and also on
the proximal surfaces of the tooth. It is obvious
that any considerable amount.of intérproximal attrit-
tion will render inaccurate thé mesiodistal diameter
of the tooth. Loss from the occlusal surface will
also affect the mesiodistél diameter if it has prog-
:ressed far enough (PFig. 4.). The labiolingual dia-
tmeter is much less seriously affected by attritionc
There is relatively little wear taking place on the
buccal and lingual surfaces of a tooth. Even loss
by attrition on the occlusal surface does not affect
the labiolingual diameter as seriously as the

mesiodistal/



Fig.

5.

a ' | b

Illustrates the effect of attrition on the
accuracy of measurement of the labiolingual
diameter of a. an incisor and b. a molar.
The 1line A -~ A indicates the level ot which
the measurement is usually made. A very:
rreat deal of attrition must take place
btefore the accuracy of this measurement
will be affected.
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mesiodistal diameter, since the greatest labiolingual
dimension lies much closer to the amelocemental junc-
stion than do the normal contact points (Fig.5.).

In order to ensure complete accuracy of tooth
measurements, only newly erupted teeth should be mea-~
tsured. But this would mean that no adult skulls
could be employed, and in the case of the present
study, measurements could only have been obtained from
the Aebelholt children's skulls. No sex comparison
would then be feasible, and the study would have be-
tcome so restricted as to be meaningless. Therefore,
adult skulls were used in the study of tooth size.

The teeth measured had undergone some slight attrit-
sion, but care was taken to exclude mesiodistal meas-
turements of all teeth where it appeared that attrit-
tion had involved the loss of more than the very thin-
tnest surface layer of enamel on the proximal surfaces.
Similarly, no tooth was measured in the mesiodistal
dimension if it was judged that occlusal attrition

had removed tooth substance beyond the level of the
normal contact points. The choice of which teeth to
measure and which to exclude from the study, was a
matter of subjective judgment in each case, Ko

attempt/
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attempt was made to correct the recorded.measurements
for loss by attrition, as the writer agrees with the
statement by Goose (1963) that "an arbitrary correc-
stion cannot be really satisfactory, since it is too
subjective, and an age correction may be too inaccu-
srate for the comparison of different populations,
since attrition is not only a function of age but is
also dictated by the type of diet".

Labiolingual measurements were less frequently
affected by attrition, but often had to be excluded
because of heavy deposits of calculus, especially on
the lingual surfaces of the teeth. Since very few
of the teeth had not suffered from at least a slight
degree of occlusal attrition, no measurements were
made of crown height. Root dimensions could not be
recorded, as most of the teeth were firmly embedded
in the jaws and could not be removed without causing
damage to the specimens.

During collection of the data all suitable teeth
were measured, including many pairs of teeth from

opposite sides of the same jaw. The measurement of

such pairs of teeth acted partly as a check to prevent

errors arising from an accidental misreading of the

" caliper/
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caliper scale. If a discrepancy greateruthan 0.2 m.m.
was observed between measurements of a pair, both
teeth were carefully remeasured,

As a test of the extént to which the measurements
might vary due to the method of recording, double de-
tterminations of both dimensions were made on 25 ex-
tamples of each tooth classe. The "error of the meth-
:0d", oi, was then calculated using the formula:

ol = Ed2

2n where 'd' is the difference
between measurements of the same tooth, and 'n' is the
nunmber of teeth measured. The resulte of this test
are shown in Table 1. Since 'n' had a uniform value

throughout of 25, it has not been included in the
tableo

Table 1./
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Table 1. Error of the method by double dgtermination.

Maxillary Mandibular

M.D. L.L. M.D. L.IL.
I1 0.07 0.08 0.06 0.06
I?2 0.08 0.08 0.06 0,05
C 0.06 0,06 0.07 0.09
P1l 0.06 0.06 0.09 0.07
P2 0.06 0.05 0,07 0.09
M1 0.10 0.06 0.09 0,07
M2 0,12 0.10 0.11 0.07
M3 0.14 0,06 0.13 0.07

These results establish the unit of measurement
as 0.1l mem., and are similar to those published by
other workers who have investigated the error of the
method by means of double determinations. Lundstrom
(1943) published detailed tables of ¢i for mesiodistal
measurements made directly oﬂ incisors and canines.
These values of o¢i lay between 0.04 m.m. and 0.08 m.m.
When double measurementis were made on incisors, can-
tines, premolars and molars of plasger models, the error
was rather higher, ranging from 0.06 to 0.25 m.m.,with

two-~thirds/
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two-thirds of the résulta lying between 0.06 and 0.1l
m.m. Lysell (1958b) found the average error of measure-
tments on models to be 0.13 m.m., and Moorrees et al
(1957), also working on models, calculated that the
average error was 0.09 m.m. Barrett et al (1963)
found that the error, in a study in which models were
used, ranged between 0,09 and 0.13 m.m. Seipel(1946)
also published a table of o¢i, in which the values cal-
:culated for incisors and canines were stated for each
tooth separately, but those for premolars and mplars
were grouped. Seipel's calculated values for «o¢i
range from 0.06 to 0.3l m.m. The errors for the in-
tcisors and canines mostly lie between 0.06 and 0.11
M.Mm., Those for the premolars and molars are consider-
tably higher, but it must be remembered that Seipel
collected his data by direct measurements in the mouth,
and difficulty of access in the posterior region must
be partly responsible for these larger errors of meas-
turement.

Other workers in odontometry have published no in-
:formation concerning the error of the method.

It is a basic rule of statistical procedure that

only one measurement of any given feature or part should

be/
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be used for each individual. This rule has frequen-
:tly been disregarded in odontometric investigations.
Selmer-Olsen (1949) and Moorrees (1957) state that
the measurements of teeth from both sides of the jaws
were used in the calculations, and it is obvious from
the numbers of individuals and observations quoted
by Mijsberg (1931) and Thomsen (1955) that they have
followed the same procedure, Other writers 4o not
state whether one or both teeth were used (e.g.Hosaka,
1936; Nelson, 1938) and it is not possible to dis-
tcover from their publications which method was em-
tployed. ©Pedersen (1949) and Lundstrom (1944) pub-
:1ished the results for both right and left sides
separately. Gabriel (1955) presented the measure-
tments of the right side, substituting from the left
if the right measurement was unobtainable. Moorrees
et al (1957), Lysell (1960) and Barrett et al (1963,
1964) averaged the figures for right and left sides
in each individual. Those authors who studied the
difference between teeth from right and left sides
found no significant difference between the sides
(Gabriel, 1955; Lysell, 1960; Barrett et al, 1963,
1964).

In/
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In dealing with the Scottish prehistoric teeth,
the writer employed pooled measurements from both
sides, solely because of the extremely small quan-
stity of material which existed. The Danish skull
collections were much larger and it was therefore
possible to avoid pooling of data from the two sides.
Since little difference had previously been demon-
tstrated between teeth from right and left sides,
and since, though there were occasional differences,
there appeared to be a considerable degree of corr-
telation between opposing teeth in the Danish mater-
tial, it was decided that the method of choice would
be to use one measurement per individual for each
tooth dimension, and those from the right side were
chosen., There was no statistical proof as yet
whether the measurement from the right side would
be truly representative of any particular dimension
in this population.

Frequently it proved impossible to obtain a
measurement from a tooth on the right side, while
an acceptable measurement could be made on its opp-
tonent from the left side. The question then arose

as to whether it would be statistically permissible

to/



47,

to replace missing measurements from the right side
by the corresponding measurements from the left side.
Tests were carried out in the case of four dimensions
chosen at random, in which measurements were avail-
table for a number of pairs of teeth from right and
left sides. A comparison of right and left measure-~
tments showed that there was no significant differ-
tence between the sides - i.e. the amount by which
right measurements exceeded left was equalled by the
amount by which left measurements exceeded righte.
These results are in accordance with the reports of
Gabriel and Lysell mentioned above. In view of
these findings, measurements from the right side
could be regarded as truly representative of tooth
size in the Danish mediaeval material, while measure-
tments from the left side could be used in further
statistical preparation of the data, where the corr-
tesponding measurement on the right side was missing.

Recently, some highly complex statistical meth-
tods have been used in the evaluation of data on
tooth measurement, and such techniques as multivariate
analysis have provided valuable information in cer-
ttain cases (Bronowski and Long, 1951, 1953;

Ashton/
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Ashton et al, 1957). Yates and Healy (1951) however,
pointed out that "an examihation of the value of each
individual measurement ...... is an essential first
step", and gave a'warning against placing reliance
upon complex statistical procedures before the basic,
simpler methods had been fully employed. The method
chosen for analysis of the tooth measurements coll-
tected in the present study has therefore been that
of the 't' test, by means of which the significance
of differences between mean values may be estimated.
The standard deviation of each mean value ob-

ttained was calculated by means of the formula :

s = ‘J_i_ [ S(x?) - (§§Y]
n-1 n

No'calculation of the standard deviation was made

if there were fewer than five observations recorded.
The coefficient of variation, which indicates the

degree of variability of the particular measurement,
100.s

was calculated using the formula v =
X

Differences between mean values recorded for the

various/



49.

various groups of skulls were assessed by means of

the 't' test, the formula employed being:
X -
=12 ¢+ =s\2
t = S(x-x) + S(x’-%7)1,1
n+n’ - 2 n n

The significance of the values of 't' obtained was

read from "Statistical Tables for Biological, Agri-
scultural and Medical Research" (Fisher and Yates,
1943).

In the tables of results, the symbols 'n','x’,
's' and 'v' have been employed to repfésent respect-
:ively the number of observations (equals the number
of individuals from which the particular measurement
could be recorded), the mean value calculated from
the observations, the standard deviation of these
observations about the mean, and the coefficient of
variation of the observations. The letter 'd' in-
tdicates the difference observed between two groups
in respect of a particular dimension. All measure-
tments are recorded in millimeters,

Statistical significance of differences eval-
tuated by the 't' test has been indicated in the

usual/
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usual manner, by a system of asterisks.

* = gignificance at the level P<0.05, i.e.
there is a probability of 1 in 20 that the observed
difference could have occurred by chance. This is
considered "significant".

*¥* = gignificance at the level P<0.01, 1i.e.
there is a probability of 1 in 100 that the observed
difference could have occurred by chance. This is
considered to be "highly significant".

*%x%* = gignificance at the level P<0.001, i.e.
there is a probability of 1 in 1000 that the observ-

ted difference could have occurred by chance. This

is considered to be "very highly significant".



CROWN SIZE IN MEDIAEVAL DANES.

For purposes of comparison the data obtained
were classified according to sex and place of excav-
tation df the material., Sex grouping had been per-
:formed by the excavator and his co-workers according
to the instructions given in Martin's "Lehrbuch der
Anthropologie" (1928). The writer felt that it
would be wise to adhere to the sexing as already car-
sried out, in order not to introduce any personal bias
which might distort the final results. In some in-
:stances the pelvis had been preserved, but in the
majority the assessment of sex had rested upon other
features of skull or skeleton. No decision had been
reached in some cases, while in others the individual
‘had been classified as Pmale or ?female. Any skull
about which doubt was expressed concerning the sex
was excluded from the statistical comparisons.

The study of tooth size had to be confined to
the material from Aebelholt and Naestved. The coll-
tection of skulls from Bornholm was small, and in
addition many of the teeth were so severely worn as
to be useless for anatomical studies. This was un-

:fortunate, since Bornholm has always been isolated

by/



by its position in the Baltie, far from the other
Danish islands and also from the Scandinavian main-
tland, and its inhabitants might therefore have shown
some differences from the population of Sjaelland.

In the case of the material from Aebelholt and
Naestved, there was a sufficiently large collection
of skulls to provide reasonable numbers of measure-
tments, after allowing for “wastage“ for various
reasons. 0f the total of 1019 skulls in these two
groups, 212 had no jaws. Of the remainder, 397
had suffered from attrition, caries or post-mortem
damage to such an extent that no measurements of the
dentition could be made. A further 149 skulls had
to be eliminated, as their sex had not been determin-
ted with‘certainty. Many more skulls from the
Aebelholt group than from the Naestved group contri-
tbuted to this 'sex unknown or uncertain' category,
because of the large number of children buried at
Aebelholt,

The remaining 261 skulls provided measurements
of varying numbers of teeth. In both groups, more
female skulls than male skulls were suitable for

tooth measurements, and this was particularly marked

in/
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in the case of the Naestved material. It was very
seldom that anything approaching a complete metrical
record could be made from any one individual, as
either attrition, calculus, caries, in vivo loss or
post-mortem loss or damage of teeth affected almost
every skull to some extent, Measurements were not
recorded if there was any doubt concerning their
accuracy. The decision whether or not to include
measuremehts of teeth showing slight attrition was,
as has been mentioned above, a purely subjective oné,
and there is the possibility that a few measurements
which are a little too low have been iﬁcluded, in

spite of all efforts to exclude them.

A. Sex comparison of crown size in the Aebelholt

group and in the Naestved group.

The first comparison made was between tooth di-
tmensions in males and females, the data from
Aebelholt and Naestved being treated separately.
‘The ‘results of the ‘sex comparison of-the Aebalholt
matériél are presented in;Tab1§é~2§Q—S,'énd are also

shown graphically in Figs. 6 - 9.
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TABLE 2.

Mean mesiodistal diameters of maxillary teeth in the
Aebelholt group ; comparison of males and females.

Tooth Sex n X s v a t

M 1 8.95 0.47 5025
I . 0.59 3.02%*
F 29 8.36 0.58 6.94

M 15 6.89 0.64 9,29
I 0,43 2.27%*
F 34 6.46 0,60 9,29

C 0,28 3,31%*
P

43 T.48 0.33 4.41

1 M 29 6.77 0.36 5032 ”
P 0.21 2.60%
F 43 6+56 0,32 4,88

M 22 6.66 0.35 5.26
36 6,39 0.37  5.79

0.27 2,76%*

M 14 10.89 0.46 4,22
M 0,55 3.25%*
F 30 10.34 0.55 5432

, M 36  9.76 0.64 6.56
M 0.42 3.07**
F 47  9.34 0.60 6.42 o

5 M 49 8.99 ° 0.76 8.45
M 0,41 2,44%
F 34 8,58 0,75 8,74
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TABLE 3.

Mean mesiodistal diameters of mandibular teeth in the
Aebelholt group ; comparison of males and females.

Tooth Sex n X s v d t

M 1 - - -
11 5.36 0.30 5.60

M 5 6.52 0,49 T.52
12 0.63 3.81%%*
) 20 . 5.89 0,28 4.75

M 22 7.01  0.35 4.99
C 0.45 4.69%**
F 40 6.56 0.37 5.64

M 24 6090 0046 6067 4
Pl 0.19 1l.88
P42 6.71 0,35 5.22 :

M 24 7,04 0.45 6.39
34 6.79 0,35 5,15

0.25 2.41%

M 9 11.61 0.69 5.94
M, 0.58 2.,44*
F 25 11,03 0.58 5,26

M 24 10.63 0.67 6,30
0.31 2,17*
40 - 10.32 0.48  4.65

M 32  10.89. -1.19 10.93

3 0,65 2.56*
F 29 10.24 0.71 6.93
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TABLE 4.
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Mean labiolingual diameters of maxillary teeth in the
Aebelholt group ; comparison of males and females.

Tooth Sex n X s v d t
;. M 22 7.24 0.45 6.22
I 0.33 3,06%%
41 6.91  0.39  5.64
, M 22 6,42 0.44 6.85
I 0.28 2.58%
45  6.14 0.41  6.68
M 34  8.51 0.54 6435
c 0,51 4.42%%%
48 8,00 0.50 6.25
1 M 43 9,03 0.56 6.20
P 0.37 3.44%%%
F 54  8.66 0.50 5.77
, M 47  9.25 0.57 6.16
P 0.43 3,96%%*
49  8.82 0.49 5.56
M 36 11.49 0.52 4.53
Mt 0,40 3,37%*
49 11.09 0.56 5.05
, M 53 11.38 0.76 6.68
M 0.37 2.56%
51 11.01. 0.1 6.45
| 5 M 55 10.77 .0.81 7.52
M 0,63 3,45%%*
34  10.14 0.88 8.68
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TABLE 5.
Mean labiolingual diameters of mandibular teeth in the

Aebelholt group ; comparison of males and females.

Tooth Sex n X s v d t

M 6 5.98 0.38 6+35
I, 0.26 1.71
12 5.72 0.26 4.55

M 6 6.37 0.51 8.01
I 0,25 1.21
F 18 6,12 0.42 6.86

M 18 T.89 0.48 6.08
C 0.64 4,18%%*
FO33 Te25 0.55 T.59

M 33 T.73 0.47 6,08
Py 0,39 4.18%**
FoooAT T.34 0.36 4.90

M 37 8.16 0.54 6.62
P, 0,29 2.69%*
F 46 T.87 0.45 5.72

M 29 10,56 0.46 4,36
M, 0,36 3.19%*
F 44 10,20 0.48 4.71

M 40 10.10 0.62 6.14
M, 0,42 3.4T%%*
F 47  9.68 0.51 5.27

M 39 9.83 0.77T 7.83
M3 0,53 3.26%*
F

33 9.30 0.58 6.24
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It was found that the mean dimensions of the
teeth of Aebelholt males were always greater than
those of Aebelholt females. In most cases these
differences in tooth size between male and female
were found to be statistically significant, and some
of them were very highly significant, at the level
P<«0,001. One comparison, that concerning the med-
-¢iodistal diameter of the mandibular first incisor,
could not be made because of lack of material, of
the remaining 31 comparisons, 9 were significant at
the level P< 0,001, 10 at the level P«0.01l, and 9
at the level P«0.05, giving a total of 28 signific-
tant results.

For the Aebelholt group, the only tooth measure-
tments which did not show a statistically significant
sex difference were the mesiodistal diameter of the
mandibular first premolar and the labiolingual dia-
tmeters of the mandibular incisors.

The teeth which showed the most consistently
high level of significance were the canines. For
both jaws, and for both tooth dimensions, the high-
test value of 't' (indicating the most highly sig-
tnificant result) was that calculated for the canine.

Three/
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Three of the four 't' values for the canines were
found to represent significance at the very high lev-
tel of P<£0,001.

All the comparisons made for the second premolars,
and first, second and third molars of both jaws were
also found to- show significant sex differences, but
the level of significance varied considerably. The
labiolingual diameters of these teeth on the whole
showed more highly significant differences than did
the mesiodistal diameters,

The labiolingual diameters of the first premol-
tars of both jaws also showed highly éignificant sex
differences, though the mesiodistal diameters did not.
Some of the differences in size observed for the in-
icisors were significant, others were not. Both
dimensions of the maxillary central .incisors appeared
to show a rather higher level of significance than
did those of the lateral incisors, and this was part-
tly the result of the greater variability in size of
the latter teeth, as evideneed by the larger values
of the coefficient of variation.

In the case of the Aebelholt material it was
possible to provide some check on the degree to which

measurements/
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measurements may have been affected by attrition.
There existed the large group of children's skulls in
which the entirely unworn permanent teeth and tooth
germs had been removed from the jaws for a previous
study. If the children were divided fairly evenly
between the sexes, and there was no a priori reason
why they should not have been, then pooled measure-
tments of their teeth should provide mean values ly-
ting midway between the true mean values for the teeth
of the males and females. If the adult teeth had
suffered from attrition to such an extent as to ren-
tder the calculated values inaccuratej then the mean
values of the children's teeth might be expected to
approach or even exceed those of the male adults.

The resulting mean mesiodistal and labiolingual
diameters of the children's teeth are shown in
Tables 6 and 7. The third molars have not been in-
tcluded, as very few were sufficiently developed to
allow of measurement. The mean values obtained for
the corresponding measurements of Aebelholt males

Eand females have been inserted for comparison.
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TABLE 6.

Dimensions of maxillary teeth in Aebelholt children.

Mesiodistal diameter.

X n s X & X
1t 8.48 54 0,53 8.95 8.36
1° 6.53 45 0.46 6.89 6.46
c 7.51 47 0.33 7.76 7.48
p! 6.71 40 0.31 6.77 6.56
p° 6.62 37 0.35 6.66 6.39
Ve 10.36 79 0.52 10.89  10.34
M° 9.40 43 0.52 9.76 9.34

Labiolingual diameter

X n s X 6 X Q
1t 6.92 35 0.42 7.24 6.91
12 6.04 30 0.40 6.42 6.14
c 8.00 32 0.47 8.51 800
p! 8.70 30 0.53 9.03 8.66
P° 8.80 26 0.59 9.25 8.82
Mt 11,23 67 0.55 11.49  11.09

2

M 11.15 33 0.58 11.38 11.01
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TABLE 7.

Dimensions of mandibular teeth in Aebelholt children.

Mesiodistal diameter.

X n s X & x 2
1, 5040 57 0,33 - 536
1, | 5.89 56 0,36 6,52 5.89
c 6.57 54 0.33 7.01 6.56
Py 6.79 A7 0.33 6.90 6.71
P, 6.97 42 0.33 7.04 6.79
Ml 11.25 81 0.54 11.61 11.03
M, 10,66 42 0,53 10.63 10,32

Labiolingual diameter.

x n s x o x 2
1, 5.76 38 0.37 5.98 5.72
1, 6.16 40 0.33 - 6637 6.12
C To.44 | 38 0.42 7.89 T.25
Py T-35 35 0.44 T.T73 T.34
P, 7.83 31 0.42 8.16 T.87
Ml 10,15 65 0,50 10,56 10.20

M, ' 9.63 28 0,50 10.10 9,68
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Most of the mean values for mesiodistal and lab-
tiolingual measurements of the children's teeth lay
between the mean values recorded for adult males and
females, In only one instance, that of the mesiodis-
ttal diameter of the mandibular second molar, did the
mean value of the children's teeth exceed that of the
adult males by a very small amount. Contrary to ex-
tpectations, the majority of the mean values calculat-
ted for the children's teeth fell much closer to the
values recorded for the females and in some five cases
even slightly below the female means.

This result is difficult to explé;n fully. It
may be that there was a considerably higher proportion
of females than males among the children, and indeed
the proportiorns of the sexes may have varied for d4iff-
terent teeth, since each skull did not necessarily
provide measurements of all the teeth. On the other
hand, it may be that the sexing of the Aebelholt mat-
terial was not quite accurate and that some poorly
marked male skulls had been included with the females,
thus resulting in mean values for females which are a
little too high. Although no child's tooth was meas-
tured unless its.crown appeared to have been fully

formed/
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formed, it is possible that measurements Were.made of
some teeth in which the full thickness of enamel had
not been completed in the cervical region. This
would result in low values of the labiolingual diamet-
ters but would not affect the mesiocdistal diameters.

But it appears fairly clear that at any rate the
measurements recorded for the adults have not been
rendered inaccurate as the result of loss of tooth
substance by attrition.

The mean dimensions of the teeth of Naestved males

and females were next compared, and th? results of

these comparisons are presented in Tables 8 - 11, and

Figs. 10 - 13,



m.m,
12-0

10

11-0 o

10-0

9-0

8-0

7-0 m

6-0

50 ! | ! T T | p—

1 2

I ! Cc P P

Fig. 10. Mean values of the mesiodistal diameters of
the maxillary teeth in males and females of
the Waestved group.



TABLE 8.

Mean mesiodistal diameters of maxillary teeth in the
Naestved group ; comparison of males and females.

Tooth Sex n X s v a t

1 M 13 8.68 0.51 5.88
I 0,49 3.10%*
F

25 8.19 0044 5.37

> M 18 6,68 0.47 T7.04
I 0.40 2.64%
F 36 6.28 0,55 8,76

M 31 T.76 0.34 4,38
c 035 4,22%%*

54  T.41 0.36 4.86

M 29 6.69 0.28 4.19
P 0.17 2.33%
P 54 6.52 0.34 5.21

5 M 27 6.41 0.34 5030
P 0,11 1.31
F 51 6.30 0.36 5.T71

1 M 17 10,71 0.41 383
M 0,42 3,05%*%
F 46 10.29 0.51 4.96

2 M 26 9.49 057 6,01
M 0,46 3,99%%*
.~ F 58 9.03 0.53 5.87 .

M 034 2.11%
F 43 8.39 0.61 Te27
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TABLE 9.

Mean mesiodistal diameters of mandibular teeth in the
Naestved group ; comparison of males and females,

Tooth Sex n X s v a 4

M 6 5.45 0.12 2.20
I 0,20 2.20%
F 17 5.25 0.21 4.00

M 11 5.94 0.23 3.87
0.28 2.62%
25 5.66 0.32 5.65

M 28 6,87 0.35 5,09
C 0,41 4,59%*%
F 42 6.46 0.38 5.88

M 30 6.67 0.38 5.70
Py 0.12 1.3%4
F 52 6.55 0.40 6.11

M 30 6.73 0.29 4.31
0,19 2.36*

47 6.54 0.38 5.81

M 19 11.37 0.59 5.19
M, 0.72 4.,02%%*
F 33 10.65 0.64 6.01

M 32 10.51 0.74 7.04
M, 0.59 3.83%x*
F 45  9.92 0.61 6.15 .

M3 0.45 2,70%*
F 42 9.79 0.62 6+33
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TABLE 10.

Mean labiolingual diameters of maxillary teeth in the
Naestved group ; comparison of males and females.

Tooth Sex n X s v d t

1 M 18 T+43 0.37 4.98
I 0.50 4,70%**

F 35 6,93 0.37 5.34

M 21 6.50 0,43 6.62
I 0.47 3.,99%%x
F 38 6.03 0.44 T.30

M 28 8.43 0.51 6.05
C 0.42 3,T1***
F 54 8.01 0.47 5.87

, M 38 8.95 0.47 5.25

0.25 2.49*%
64 8.70 0.50 5.75 .

2 M 37 9004 0049 5042
P 0,31 2,73%*
F 62 8,73 0.58 6.64

1 M 24 11,60 0.44 3.79
M 0,60 4,73%**

F 50 11.00 0.54 4.91

2 M 41 11.18 0.65 5.81
M 0.34 2.69%*
F 61 10.84 0.61 563 . . .

3 M 40 10.45 °~0.,68 6.51 :
M 0.31 1.90
F 45 10.14 0.81 7.99
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TABLE 11l.
Mean labiolingual diameters of mandibular teeth in the

Naestved group ; comparison of males and females.

Tooth Sex n X 8 v d t

M 2 5.90 - -

I
11 5.70 0.33  5.79

M 3 6.40 - -
12 0.23 -
F 19 6.17 0,37 6.00

M 16 7.84 0.49 6.25
C 0.44 3.,53%**
Foo41 T.40 0,39  5.27

M . 30  T7.50 0.41 5.47
48  T.31  0.45  6.16

0,19 1.86

M 32 8.14 0.46 5065
49 T.82 0.39 4.99

0.32 3.38%**

M 25 10.41 0.62 5.96
Ml 0.31 2.41%*
42 10.10 0.43 4,26

M 36 9.92 0.64 6.45
M, 0.33 2.69%*
F 52 9.59 0.42 4.38

M 35 9.68 0,68 T.02
M3 0,33 2.45*
F 42 9,35 0,50 5.35
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In the Naestved material, as well as in that from
Aebelhoit, there was a clearly marked sex difference
in tooth sigze. In every instance the mean value re-
tcorded for the teeth of males was higher than the
corresponding mean value for the females. Most of
these sex differences could be shown to be statistic-
tally significant. Sufficient data were not avail-
table to allow comparisons to be carried out for the
labiolingual diameters of the mandibular incisors.
Statistical comparisons could be made for the remain-
ting 30 tooth dimensions, and of these 11 showed very
highly significant sex differences (%410.001), 6 show-
ted highly significant differences (P« 0,01) and an-
tother 9 showed differences significant at the level
P« 0.05, giving a total of 26 significant results.

In this population, the tooth dimensions for which
the sex difference could not be shown to be statistic-
tally significant were the mesiodistal diameter of
the maxillary second premolar, the labiolingual dia-
itmeter of the maxillary third molar and both dimen-
tsions of the mandibular first premolar.

As in the case of the Aebelholt group, it was the
canines which showed the most consistently high level

of
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of significance, the 't' value for each dimension of
both maxillary and mandibular canines indicating very
high significance, at the level P« 0.001. In tables
8, 9 and 11, the highest vaiue of 't' calculated in
each case was that for the canine.

Comparisons of the molar dimensions showed sig-
tnificant sex differences except for the labiolingual
- dimension of the maxillary third molar. The level
of significance varied considerably, and this finding
was similar to the result recorded for the Aebelholt
group.

Where sex comparisons of incisgr dimensions could
be made, these were found to show statistically sig-
:nificant differences, but a high level of signifie-
tance was reached only in the ‘case of the labiolingual
diameters of the maxillary incisorse.

The premolars showed least sex difference in
size and this again was in accordance with the results
obtaiﬁed for the Aebelholt material.

In general, therefore, it was found that sex
differences in tooth size existed in the material from
both Aebelholt and Naestved. The mean value of every

tooth dimension was greater in the males than in the

females./
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females. In 61 instances, it was possible to carry
out statistical tests of the significance of these ob-
tserved differences. Of these 61 comparisons, 20 were
significant at the level P« 0,001 (very highly signif-
ticant), 16 at the level P« 0,01 (highly significant)
and 18 at the level P< 0.05 (significant), giving a
total of 54 significant results, of which 36 were
highly significant. The highest level of significance
in both groups was displayed by the canines, while the
premolars appeared to show least sex difference in
size, and the molars and incisors occupied an inter-

tmediate position.

B. Comparison of crown size in

Aebelholt and Naestved groups.

A comparison was next carried out to determine
whether differences existed between the local popul-
tations at Aebelholt and Naestved. It would at first
seem unlikely that differences should exist between
two groups of Danes who had lived in areas separated
by a matter of only fifty-seven miles., However,
Selmer-Olsen (1949) showed that quite marked differ-

tences in tooth size could be demonstrated in Lapps

from/
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from different villages, and in view of this finding
it seemed worthwhile to examine possible differences
between the Danish groups.

The results of this comparison ere presented in

Tables 12 - 19 and in Figs. 14 - 21,
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TABLE 12.

Mean nesiodistal diameters of maxillary teeth in medi-
taeval Danes ; comparison of Aebelholt males and
Naestved males,

%1
0
<
jo 7]
o

Tooth Group n

1 A 11 8.95 0.47 5.25
I : 0.27 1.34
N 13 8,68 0.51 5.88

> A 15 6.89 0.64 9.29
I 0.21 1.09
N 18 6.68 0.47 T.04

A 31 7.76  0.40 5.15
N 31 T.76 0.34 4.38

1 A 29 6.7T 0.36 5.32 |
P 0.08 0,95

N 29 6.69 0.28 4.19

5 A 22 6.66 0.35 5.26
P 0.25 2.51%

N 27  6.41 0.34 5.30

A 14 10.89 0,46 4,22
M 0.18 1.16

N 17 10.71 0.41 3.83

> A 36 9.76 0.64 6.56
M 0.27 1.89

N 36 9.49 0.5T 6.0l

3 A 49 8.99 0,76  8.45
M 0.26 1.52

N 39 8+s73 0,84 9.62
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TABLE 13.
Mean mesiodistal diameters of mandibular teeth in medi-

taeval Danes ; comparison of Aebelholt males and
Naestved males,

Tooth Group n X s v a t
A 1 - - -
Il - -
N 6 545 0,12 2.20
A 5 6.52 0.49 Toe52
I, 0,58 3430%*

N 11 5.94 0.23 3.87

A 22 7.01 0.35 4.99
c 0.14 1.41
N 28  6.87 0.35 5,09

A 24 6.90 0.46 6.67

Pl 4 0.23 2,01 *
N 30 6.67 0,38 5.T0
A 24 T.04 0,45 6.39

P2 0.31 3.,10%*
N 30 6.73 0.29 4,31 '
A 9 11.61 0.69 5.94

Ml 0.24 0,95

N 19 11.37 0.59 5019

A 24 10.63 0.67 6.30
M2 0.12 0.63
! ‘ N 32 ) lO 0.51 0074 7004 ) . .

A 32 10,89 1.T9 10.9% -
M, 0.65 2.58%
N 34 10.24 0.83 8.1l
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TABLE 14.
Mean labiolingual diameters of maxillary teeth in medi-

taeval Danes ; comparison of Aebelholt males and
Naestved males.

|
w
<
o
ot

Tooth Group n

A 22 T-.24 0.45 6.22
I 0.19 1.45
N 18 T.43 0.37 4.98

A 22 6,42 0.44 6.85
0,08 0,61
N 21 6.50 0.43 6.62

A 34 8,51 0.54 6.35
c 0.08 0.59
N 28  8.43 0.51 6.05

1 A 43 9,03 0.56 6.20
P 0.08 0.69
N 38 8.95 0.47 5.25

> A 47 9.25 0.57 6.16
P ‘ 0.21 1.78

N 37 9.04 0.49 5.42

1 A 36 11.49 0.52 4.53
M 0,11 0.85

N 24 11.60 0.44 3.79

5 A 53 11.38 0,76 6.68
M 0.20 1.34

41 11.18 0.65 5.81 AN

3 A 55 10.77 0,81 T.52
M 0.32 2.,04*

40 10.45 0.68 6.51
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TABLE 15.

Mean labiolingual diameters of mandibular teeth in med-
tiaeval Danes ; comparison of Aebelholt males and
Naestved males,

Tooth Group n X s v d t
A 6 5,98 0.38 6,35

Il 0.08 -
N 2 5.90 - -
A 6 6.37 0.51 8.01

12 0.03 -
N 3 6.40 - -

A 18 7.89 0.48 6.08
C 0,05 0,30
N 16 T.84 0.49 6025

A 33 T.T3 0.47 6,08
0.23 2,06%
N 30 7.50 0.41 5.47

A 37 8.16 0.54 6.62
P, 0,02 0,17

N 32 8,14 0.46 5.65

A 29 10.56 0046 4,36
My 0.15 1.02
N 25 10.41 0,62 5.96

A 40 10.10 0.62 6.14 :
M, 0,18 1.24
N 36 9.92 0.64 6.45

A 39 9.83 0.77 7.83
M3 0.15 0.89
35 9,68 0,68 T.02
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The comparison between Aebelholt males and Naestved
males showed that in most cases the Aebelholt mean
values were a little higher than those for the Naestved
group, but in some instances this relationship was re-
tversed. Many of the differences were small and only
a few of them were statistically significant.

Most of the statistically significant differences
were to be found in the mesiodistal dimensions of the
mandibular teeth, four of which were significantly
larger in the Aebelholt males than in the Naestved males.
In the case of the second incisors and second premolars
the significance of the results reaéhed the level
P« 0.01, while the differences for the first premolar
and third molar were significant at the level P «0.05,

The labiolingual diameters of the mandibular teeth
showed less difference between the two groups than did
the mesiodistal diameters, and only one of these diff-
terences was sufficiently large to give a statistically
significant result. This was the labiolingual diameter
of the mandibular first premolar, and the significance
of the difference between the groups ohly reached the
level P« 0,05,

For the maxillary teeth, only two dimensions gave

results/
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results which reached theAlowest level of significance.
These were the mesiodistal diameter of the second pre-
‘:molar and the labiolingual diameter of the third molar.

Thus it appeared that, with the exception of the
mesiodistal diameters of the mandibular teeth, there
was little statistically significant difference in
tooth size between males from Aebelholt and males from
Naestved.

Tooth size of Aebelholt and Naestved females is

‘compared in Tables 16 - 19 and Figs. 18 - 21.
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TABLE 16.
Mean mesiodistal diameters of maxillary teeth in medi-

taeval Danes ; comparison of Aebelholt females and
Naestved females.

]
0
q
oY
ct

Tooth Group n

1 A 29 8436 0.58 6.94
I 0,17 1.20

N 25 8,19 0.44 537

A 34 6,46 0,60 9.29
I 0.18 1.31
N 36 6.28 0.55 8,76

A 43 7.48 0.33 4.41
C 0.07 0.99
N 54 T.41 0.36 4,86

A 43 6.56 0.32 4.88
P 0.04 0,60
N 54 6.52 0.34 5.21

5 A 36 6.39  0.37 5.T9
P 0.09 1.15
N 51 6.30 0,36 5.T1

A 30 10,34 0.55 5.32
Ml 0,05 0.41
N 46 10.29 0.51 4,96

o A 4T 9,34 0,60 6.42
M 0.31 2,82%
N 58 9,03 0453 5.87 -

5 A 34 8.58 0.75 8.74
M 0.19 1.23
4% 8.39  0.61 T.27
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TABLE 17.

Mean mesiodistal diameters of mandibular teeth in medi-
taeval Danes ; comparison of Aebelholt females and
Naestved females.

el
0
<
(o}
<t

Tooth Group n

A 11 5.36 0.30 5.60
0.11 1.16
N 17 5025 0.21 4,00

A 20 5.89 0.28 4.75
I 0,23 2.51%
N 25 5,66 0.32 5465

A 40 6.56 0.37 5.64
¢ 0,10 1.21
N 42 6.46 0.38 5.88

A 42 6.7 0.35 5.22
P, 0.16 2.04%
N 52 6255 0.40 6.11

A 34 6.79 0.35 515
Py 0e25 3.05%%
N 47 6.54 0.38 5.81

A 25 11.03 0.58 5.26
My 0.38 2.3%%
N 33 10.65 0.64 6,01

. A 40 10.32  0.48  4.65
M, 0,40 3,33%*
N 45  9.92 0.61 6.15 o

A 29  10.24 0.T1 | 6.93
M3 0,45 2.83%%
N 42 9.T9 0.62 6,33




m.m.
T 12:0

20

[

11-0

10-0 +

90

8-0

7-0

6:0

50 T T T T T T T

FPig. 20. Mear values of the labiolingual diameters of
- the maxillary teeth in Aebelholt females and
Naestved females.

° e



o

81,

TABLE 18.
Mean labiolingual diameters of maxillary teeth in medi-

taeval Danes ; comparison of Aebelholt females and
Naestved females.

]
)
<
o,
ot

Tooth Group n

A 41 6.91 0,39 5.64
N 35 6.93 0,37 5.34

0,02 0.23

A 45 6.14 0.41 6.68
I 0,11 1.18
N 38 6,03 0.44 7.30

A 48 8.00 0.50 6.25
C 0.01 0,10

N 54 8,01 0.47 5.87

; A 54 8.66 0.50 5.77 .
P 0,04 0,43
N 64 8,70 0,50 5.75

A 49 8.82 0.49 5.56
N 62 8.73 0.58 6.64

1 A 49 11.09 0.56 . 5.05
M 0.09 0,82

N 50 11.00 0.54 4.91

5 A 51 11.01 0.71 645
M 0.17 1.37
- N .61 10.84 0.61 5.63 . .

A 34 10.14 0.88 8.68
N 45 10.14 0.81 T.99
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TABLE 19.

Mean labiolingual diameters of mandibular teeth in
mediaeval Danes ; comparison of Aebelholt females and
Naestved females.

] |
0
<
Q.
ct

Tooth Group n

A 12 5.72 0.26 4.55
N 11 5.70 0.33 5.79

0.02 0,16

A 18 6.12 0.42 6.86
0.05 0,39
N 19 6.17 0,37 6,00

A 33 7.25 0.55 T.59
C 0,15 1.37
N 41 7.40 0.39 5.27

A 4T T34 0,36 4,90
1 0.03 0.36
N 48 T.31 0.45 6.16

A 46 T.BT  0.45 5.72
N 49  7.82 0.39  4.99

0.05 0.58

A 44 10.20 0.48 4.71
My 0,10 1.02

N 42 10,10 0.43 4.26

A 47 9,68 0.51 5.27
M, 0.09 0,97
N 52 9.59 0.42 4.38

A 33 9.30 0.58 6.24
M3 0.05 0.40

N 42 9.35 0,50 5.35
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The results of the comparison between Aebelholt
and Naestved females fell into the same pattern as that
alreédy obéerved for the males of these groups.

Tooth dimensions were usually slightly larger in
the Aebelholt females than in the Naestved females,
though in some instances the Naestved mean value was
the higher. Few of the ébserved differences were
statistically significant, and the results where sig-
¢tnificance was achieved were almost entirely confined
. to the mesiodistal diameters of the mandibular teeth.
The mandibular second premolar, second molar and third
molar were significantly larger in fie Aebelholt fe-
tmales, and the results reached the level of signific-
tance P4 0.01. The mesiodistal diameters of the sec-
sond incisors, first premolars and first molars also
showed significant differences between Aebelholt and
Naestved females, but the level of significance was
lower (P< 0,05).

The only other result where a significant differ-
tence was found between Aebelholt and Naestved females
was that for the mesiodistal diameter of the maxillary
second molar. In this comparison, the level of sig-
tnificance reached was P<0.01.

The/
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The labiolingual diameters of both maxillary and
mandibular teeth were almost identical in the females
from Aebelholt and Naestved, and none of these comparis-
tons showed a statistically significant difference be-
ttween the two populations.

There was therefore little significant difference
in tooth size between Aebelholt females and Naestved
females, except for the mesiodistal diameters of the
mandibular teeth.

It thus appeared that in general the teeth of the
. Aebelholt population were slightly larger than those of
the Naestved group, though for a few Eimehsions the
reverse was true. Only a small proportion of these
differences (14 of 61 comparisons) could be shown to be
statistically significant, and these were found largely
among the mesiodistal diameters of the mandibular teeth,
and in particular in the females, whose mandibular mol-
" sars appeared to have been considerably smaller in the
mesiodistal diameter in the Naestved group than in the
Aebelholt group. The level of significance, however,
did not rise above the point P« 0,01. There was virt-
tually no difference between the groups in respect of

the mesiodistal diameters of the maxillary teeth or in

respect
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respect of the labiolingual diameters of maxillary or

mandibular teeth.

Co. Sex comparison of crown size in the

combined mediaeval Danish group.

Since it could be shown that there was much less
difference in tooth size between the two Danish groups,
than there was between the sexes in either group, it
was decided that the two groups could reasonably be
pooled to form a combined "Aebelholt + Naestved" or
"mediaeval Danish" group. A comparison was then carried
out between the two sexes using the p;oled data, and the
results of this comparison are shown in Tables 20 - 23

and Figs. 22 - 25,
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TARLE 20.
Mean mesiodistal diameters of maxillary teeth in med-

tiaeval Danes from Aebelholt and Naestwed; comparison
of males and females.

Tooth Sex n X s v a t

l M 24 8.80 004'9 5'57
I 0652 4,14%x%
F 54 8028 0.52 6.28

5 M 33 6.78 0.55 8.11
I 0,41 3.42%%*
F 70 6,37 0.58 9.11

M 62 T7.76 0,39 5.03
C 0.32 5.42%%%
F

97  T.44  0.35 4,70

1 M 58 6.73 0,32 4.75
P 0019 3,52%**
R

97 6.54 0.33 5.05

> M 49 6,52 0.37 5067
P 0,19 2.,93%*
F

87 6.33 0,36 5.69

1 M 31 10.79 0.43 3.99
M 0,48 4,52%%**
R

76 10.31 0,52 5.04

o M T2 9,63 0,62 6.44 '
M , 0,46 5.,06%**
F 105 9.17 0,58 6.32

3 ‘M 88 8,87 0.80 9.02
M 0,40 3.43%**
17 8.47 0,68 8.03
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Fig. 23. Mean values of the mesiodistal diameters of
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TABLE 21.

Mean mesiodistal diameters of mandibular teeth in med-
tiaeval Danes from Aebelholt and Naestved
of males and females,

; comparison

Tooth Sex n X s v a t
M 7 5.53 0023 4.16
I, 0.24 2,31%
28 5.29 0,25 4,73
M 16 6.12 0.42 6,86
I, 0.36 3,55%%%
45 5.76 0,32 5,56
M 50 6,93 0.35 5.05
C 0,42 6,40%%%
82 6.51 0,37 5.68 .
M 54 6,77 0.43 6,35
P, 0,15 2,19%
94 6.62 0,39 5,89
M 54 6.87 0,39 5,68
P2 0e23 3,39%%*
81 6.64 0,38 5,72
M 28 11.45 0.62 5.41
M, 0.63 4,32%%%
58 10,82 0.64 5,91
M 56 10,56 0,71 6.72
M, 0,45 4.11%**
) 85 10,11 - 0958 5074" : '
M 66 10.56 1.07 10.1%
M3 0,59 3.87%**
71 9.9T 0,69 6,92
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TABLE 22.
Mean labiolingual diameters of maxillary teeth in med-

tiaeval Danes from Aebelholt and Naestved ; comparison
of males and femalese.

Tooth Sex n 5 s v d 4

1 M 40 Te33 0442 5473
- I 0.41 5037***
F 76 6.92 0.38 5.49

M 43 6.46 0.43 6.66
I ' 0637 4.63%%*
F 83 6.09 0.42 6.90

M 62 8447 0.52 6.14
¢ 0.47 5.85%x%
F 102 8,00 0.48 6.00

1 M 81 8.99 0.52 5.78
P 0.3 4.,24%**
F 118 8.68 0.50 576

M 84 9.16 0.55 6.00
0.39 4.,96%**
111 8.77 0.54 6.16

M 60 11.54 0.49 4.25
Mt 0.50 5.8L%%%*
F 99 11.04 0,55 4.98

=R

5 94 11.29 0.72 6.38
M 0.37 3.85%%*

P 112 10.92 0.66 6.04
5 M 95 10.65 < 0.7T T7.24
M 0.49 4,01%*x
F 79 10.14 0.84 8.28
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TABLE 23.
Mean labiolingual diameters of mandibular teeth in med-

- tiaeval Danes from Aebelholt and Naestved ; comparison
of males and females,

Tooth Sex n X s v a t

M 8 5.96 0.34 5.70
Il 0025 2001
P23 5.71  0.29 5.08

M 9 6.38 0.42 6.58
37 6.15 0.39 6.34

0.23 1.58

M 34  7.87 0,48 6.10
c 0453 5.4lxxx
F T4 T34 0.47  6.40

M 63 T.62 0.45 5.91
95 T.33 0.41 5.59

0,29 4,20%**

M 69 8.15 0.50 6.13
95 T-84 0.42 5.36

0031 4.33***

M 54 10,49 0.54 5,15
My 0,34 3.99%**
F 86 10.15 0.46 4.53

M 76 10,01 0.63 6.29
M, 0.37 4.48%%%
F 99 9.64 0.46 4,77

M 74 9,76 0,73 T.48
0.43 4,]12%**
75 9.33 0,53 5.68
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When the data from the Aebelholt and Naestved
groups were pooled, sex differences in tooth size show-
ted an even higher degree of statistical significance.
0f 32 comparisons made, only 2 did not give é signif-
ticant result, those for the labiolingual diameters of
mandibular incisors. Twenty-seven of the 30 statistic-
tally significant results were significant at the ex-
ttremely high level P«40,001. This was overwhelming
evidence in favour of a real sex difference in tooth
size, occurring in both dimensions of the crown.

An examination of the values recorded for 't!
showed that the canines were the teéth in which sex
difference was most marked. This was true for both
mesiodistal and labiolingual dimensions of the teeth,
and also for both maxillary and mandibular teeth.
Values of 't' were also consistently high for first
molars and second molars of both jaws, and for maxill-
tary incisors. Lower values of 't' were recorded for
mandibular incisors and all third molars, indicating
a lesser degree of sex differentiation in the size of
these teeth. For the labiolingual diameters of the
premolars high values of 't' were recorded, while the
significance of differences in their mesiodistal

dismeters/
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diameters was rather lower.

D. Discussion of sex differences in

crown size in mediaeval Danes.

The fact that the canines exhibited the greatest
sex difference in size was in accordance with the re-
:sults published by other authors. Mijsberg (1931)
and Moorrees (1957) both found that sex differences in
tooth size, in Javanese and Aleuts respectively, were
most marked in the canines. Selmer-0Olsen (1949) re-
sported that for the Lapps, sex differences were great-
test in the canines and second mola;s. In his work on
mesiodistal diameters of Swiss incisors, canines and
premolars, St#hle (1959) found that the canines showed
the most pronounced sex difference., Thomsen (1955)
also noted a large sex difference in canine size in the
Tristanites. The studies of Moorrees et al (1957) and
Garn et al (1964) on the mesiodistal diameters of the
teeth of American Whites both showed that the greatest
sex difference was to be found in the canines. Barrett
et al (1963, 1964) found that sex differences in the
‘mesiodistal diameters of Australian aborigine teeth

were most pronounced in the mandibular canines and all

the/
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the first molars, while in labiolingudl dimension the
. maxillary canines and second incisors showed the great-
test differences.

Moorrees (1957) also remarked that for the mesio-
:distal diameter of Aleut teeth, the mandibular canine
showed a higher level of significance in sex difference
than did the maxillery canine, while for the labiolingual
diameter both canines showed almost the same degree of
significance., This was found to be true also for the
Danish canines in the present study.

Mijsberg (1931) found that in the Javanese the sex
differences were more marked for th; labiolingual dia-
tmeters of the teeth than for the mesiodistal diameters.
Selmer-Olsen (1949), ir his work on the Lapps, also
reached the conclusion that sex differences were great-
ter in the labiolingual than in the mesiodistal diameters.
On the other hand, Moorfees (1957) found the greatest
sex differences in Aleut teeth among the mesiodistal
diameters, and Thomsen (1955) reported significant sex
differences in a higher proportion of mesiodistal dia-
imeters than of labiolingual diameters in Tristanite
teeth. There was no very marked difference in the
Danes in this respect, but on the average slightly
higher/
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higher values of 't' were found for the labiolingual
diameters than for the mesiodistal diameters, thus supp-
torting the findings of Mijsberg (1931) and Selmer-Olsen
(1949).

E. Variability of crown size in

mediaeval Danes.

Variability in size of the teeth was studied by
means of the coefficient of variation, the values for
which have been included ('v') in Tables 2 - 23, The
coefficients of variation in these tables ranged from
2.20 for the mean mesiodistal diaméter of mandibular
first incisors in Naestved males to 10.93 for the mean
mesiodistal diameter of mandibular third molars in
Aebelholt males. This range was very similar to the
range of coefficients of variation published by Moorrees
for the Aleuts (2.62 - 10.97).

It was of interest to discover which teeth showed
the greatest variability in size and which were the
least variable. The two teeth with a) the highest and
b) the lowest coefficient of variation for each dimen-
tsion are shown in Tables 24 and 25. The results have
been listed separately for males and females of the

Aebelholt,/
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Aebelholt, Naestved and combined Danish groups.
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TABLE 24.

Teeth which showed the greatest degree of variability,
as measured by the coefficient of variation.

Maxilla Mandible
M.D. L.L. M.D. L.L.
Aebelholt & I° M° M2 1I° My I, I, M
2 3 3 2
n9 I° M M2 I My C c I
Naestved ¢ M° I 1% MO My M, Mg M
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TABLE 25.

Teeth which showed the least degree of variability,
as measured by the coefficient of variation.

Maxilla Mardible
¥.D. L.L. v.D. L.L.
Aetelholt & MY ¢  mt p? c M M C
" ¢ ¢ b b p? M, I, I, M
Naestved o MY PpT mb 1l 1, I, P, B,
" 3 N i 1, I, M M,
A+N & wmt o opt oMt 1t I, ¢ M, I,
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In the maxilla, the teeth which showed greatest var-
tiability in both dimensions were always the third molar
and second incisor. The values of the coefficient of
variation for these teeth were large and stood out clear-
tly from those of the other teeth. In the mandible
there was rather less consistency in the results, and
less strongly marked differences between the coefficients
for different teeth. Though the third molar and second
incisor again appeared frequently in the table, other
teeth occasionally showed high variability, such as the
canine, second molar and second premolar : even the first
molar occurred once. On the whale, however, the third
molar and second incisor of both jaws showed the great-
test degree of variability.

There‘was less consistency in the teeth which show-
ted the smallest coefficients of variation, and these
low coefficients did not stand out so clearly from the
others. The tooth which most frequently exhibited the
lowest variability in the maxilla was the first molar.

In the mesiodistal dimension it was followed by the
canine and first premolar, but in the labiolingual di-
tmension by the first incisor and second premolar. As
in the case of the greatest coefficients of variation,

the/
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the results were less clear-cut for the mandibular
teeth. The first molar and first incisor here were

the teeth which most frequently showed a low coefficient
of variation, but the second incisor, canine, first and
second premolars and second molar appeared occasionally
in the table. In general, the first molars of both
jaws were the teeth in which the lowest coefficients of
variation were most frequently to be found.

These results were similar fo those of other work-
ters. Selmer-0Olsen (1949) found that in the Lapps the
maxillary third molars and second incisors showed the
greatest coefficients of variationvfor the mesiodistal
dimension, while the coefficients were smallest for
central incisors, canines and first molars. In the
lower jaw the difference in Variability between the
teeth seemed to be less, but the third molars still
showed the highest coefficient of variation, while the
lowest coefficient was found in the first molar. For
the labiolingual dimension, the third molars showed the
highest, and the first molars the lowest coefficient
in both jaws.

In the Tristanites studied by Thomsen (1955), the

first molar presented the lowest coefficient of variation

in/
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in the molar series, while the maxillary first incisor
was "definitely less labile in size than the second in-
tcisor”,

Moorrees (1957) reported that the maxillary third
molars of Aleut males were extremely variable in both
dimensions, but the mandibular third molars only in the
mesiodistal dimension. On the other hand, the third
molars of females showed coefficients of variation in
the middle range, similar to those of the other teeth.
This does not seem to have been the case in any other
group studied so far.

Barrett, Brown and Macdonald (1963) found that in
the mesiodistal dimension, the third molars and maxill~
tary second incisors of Australian aborigines showed
the greatest variability, while the first molars gave
the lowest &alues of the coefficient of variation.

The maxillary second incisor and mandibular first and
second incisors appeared to be most variable in labio-
:lingual dimension (Barrett et al, 1964), while the
third molars did not show great variability.

It thus appears to be a general finding that the
third molars and maxillary second incisor vary most in
respect of tooth dimensions, while the first molars and

maxillary/
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maxillary first incisor and canine are the teeth which
vary least in size. This pattern of the coefficients
of variation has been correlated with the distribution
of certain morphological features of the teeth in att-
tempts to identify the stable and labile elements of
the dentition. It has usually been stated that the
most mesial tooth of each group (incisors, premolars
and molars) is the most stable, and that stability de-
tcreases distally (Butler, 1939; Dahlberg, 1945;
Moorrees, 1957). The exception to this rule is stated
to be found in the mandibular incisors, of which the
second is more stable than the first. Changes in tooth
size and morphology are thus generally believed to
affect first the more distal members of each tooth
group, leading to a greater degree of variability in
these teeth.

In the mediaeval Danes the relative variability
of the maxillary incisors accorded with this views
The frequent appearance of the mandibular first incisor
in the table of low coefficients of variation, and the
inclusion of the mandibular second incisor in the table
of high coefficients suggested that, contrary to gen-
teral belief, the mandibular first incisor here was

more/
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more stable than the second incisor.  But the numbers
of obseryations recorded were small, and too much re-
tliance could not be placed upon this result.

The canine is generally regarded as a stable tooth,
and in fact appeared quite frequently in Table 25 of
low coefficients of variation. Though the mandibular
canines were represented three times in Table 24 of
high coefficients of variation, in two instances the
coefficient for the canine was only marginally larger
than those of the other teeth. The only instance
where a really high value was recorded for the coeffic-
tient of variation of the canine, in relation to those
of the other teeth, was in the labiolingual diameter of
the mandibular canine of Aebelholt females,

There did not appear to be any consistent relat-
tionship between the coefficients of variation of the
first and second premolars. Teking the results for
both sexes of Aebelholt, Naestved and combined Danish
groups into account, the maxillary second premolar
showed a slight tendency to greater variability in both
dimensions., In the mandible, the first premolar always
showed greater variability in mesiodistal diameter,

while the second premolar tended to be the more variable

in/
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in labiolingual diameter. The differences between the
coefficients of variation of first and second premolars
were often quite small. A similar situation was ob-
tserved by Thomsen in Tristanite teeth, where "the first
and second premolars show no consistent difference in
coefficient of variation".

The relative variability of molar size in the med-
tiaeval Danes in general supported the theory of in-
tcreasing variation towards the distal of the molar
series. In nearly every instance the coefficient of
variation increased from first to second to third molar.
However, as Thomsen found for the Tristanites, there
were one or two exceptions to this general rule. In
the mesiodistal diameter, the mandibular molars of
Aebelholt females, and of females of the combined Dan-
tish group, showed a slight irregularity, in that the
second molar was slightly less variable than the first
molar. The third molar showed the highest coefficient
of variation in every case. In the Tristanites, the
labiolingual dimensions of the mandibular molars did
not show a consistent increase of coefficient of vari-
tation from first to third molar. The Lapps, on the.

other hand, showed a consistent increase in coefficient

of/
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of variation from first to third molar in both dimens-
tions of maxillary and mandibular teeth, while in the
Aleuts there was considerable irregularity in the molar
coefficients of variation and a consistent increase in
variability from first to third molar was seldom found.
Mesiodistal dimensions of Australian aborigine molars
and labiolinguel dimensions of their maxillary molars
showed a regular increase in coefficient of variation .
distally, though this pattern was not quite consistent
in the labiolingual diameters of the mandibular molars.
Stein and Epstein (1934) reported a distal increase in
coefficient of variation in the labiolingual dimensions
of molars of New Britain Melanesians of both sexes.

In the Pecos Indians studied by Nelson (1938), the mes-
tiodistal diameters of maxillary molars and the labio-
tlingual diameters of mandibular molars showed a con-
tsistent increase in coefficient of variation from first
to third molars, while the coefficient of variation was
irregularly distributed in the case of the labiolingual
dimensions of maxillary molars and the mesiodistal di-
imensions of mandibular molars. In the latter instance
the Pecos teeth showed the same rank order of coefficient
of variation as did the mediaeval Danish females, i.e.

M2/
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M2« M1 < M3,

Although there were instandes of irregular dist-
tribution of molar coefficients of variastion to be
found in many races, in most cases the molar dimensions
showed an incresdse in variability towards the distal
part of the molar series, and the Danes also conformed.
to this pattern. These findings supported the theory
that stability in size decreases towards the back of
the molar series.

It is of interest to note that the teeth which
shoﬁ the highest coefficients of variation in the Danes
and in other races, i.e. the third molars and the max-
tillary second incisors, are also teeth which are comm-
tonly congenitally absent. This is not to say that
incidence of congenitally missing teeth can be directly
related to the coefficient of wvariation. Values of
the coefficient of variation in the Denes were uniform-
tly high for maxillary second incisors and third molars,
but for the mandibular third molars the coefficients
of variaticn in thé females were not very high and those
for the males were not always as large as the values for
the maxillary third molars.

In the literature on agenesis of the third molars

in/
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in races of European origin, there is no agreement of
opinion concerning sex ratio or maxilla-mandible ratio
of inéidence of missing teeth. According to Hellman
(1936), congenitally missing third molars were more
frequent in females then in males, and these findings
were quoted (and evidently accepted) by Garn and Lewis
(1962) and Garn, Lewis and Vicinus (1963)., On the
other hand, Grahnen (1956) found no significant differ-
tence in frequency of missing third molars between the
two sexes, while in the material studied by Goblirsch
(1930) agenesis of third molars was more frequent in
the males., Similarly, Nanda (1954) and Garn, Lewis
and Vicinus (1963) found the third molars more often
aBsent in the mandible than in the maxilla, whereas
Goblirsch (1930) and Grahnen (1956) found a higher in-
tcidence of third molar agenesis in the maxilla than

in the mandible. Very recently, Gravely (1965) stated
that he found neither sex difference nor maxilla/mandible
difference in the number of third molars detectable by
radiographs at different ages. In view of this lack
of agreement in the published data, no further comments
can be made concerning possible relationship between

the variability in size and the frequency of agenesis

in/
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in these teeth.

There is also the case of the mandibular second
premolar which has been stated to be congenitally absent
in a fairly high proportion of individuals, (e.g. Grahnén,
1956) and which did not show a high coefficient of var-
tiation for tooth dimensions. It may be that, as
Selmer-Olsen (1949) has suggested, there is a different
mechanism operating in agenesis of the mandibular second
premolar from that which produces congenital absence of
the third molars and maxillary lateral incisors, since
in the case of the mandibular second premolars neither
a high coefficient of variation nor atypical small var-
tiants are found, while both of these occur with third
molars and maxillary second incisors.

Sex differences in the coefficients of variation
have been reported by some workers, and in order to
discover whether any general sex difference in coeff-
ticient of variation existed in the mediaeval Danes,
the mean coefficients of variation were calculated for
mesiodistal and labiolingual dimensions of maxillary
and mandibular teeth in the two sexes. These mean

coefficients of variation are shown in Table 26.
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TABLE 26.

Mean coefficients of variation for tooth dimensions.

Aebelholt

Naestved

A+ N

Max. ¥M.D.

Mand.M,D.

Max. Lol

Mand.L.L.

Max. M.D.
Mand.M.D.

Max. L.LO

Mand.L.L.

Max. M.D.

Mand.M.D.

MaX.L.L.

annd.L.L.

s’

6.19
6.96
6.31

6.44

5.78
5.19

555

6.13

6.07
6.30
6.02

6.17

?

6.47
5.40
6.26

5.73

6.00
5.T4

6.18

5.28

6.28
5.T7
6.20

5.47
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Among the Danish groups, the number of times thet
the mean coefficient of variation for males exceeded
the mean coéfficient of variation for females exactly
equalled the number of times that the female mean co-
tefficient of variation was larger than the male mean
coefficient of variation. In the Aebelholt group,
male teeth tended to be more variable in size than fe-
tmale teeth, while in the Naestved group the females
varied more. When the groups were combined, the larger
coefficients were divided evenly between the sexes.

When the average of all the mean coefficients was taken,
the final result for males was 6.09 and for females 5.89.
It thus seemed unlikely that there was a real and con-
tsistent sex difference in variability of the Danish
teeth.

A similar procedure was carried out by Selmer-Olsen
for the Lapps, and the mean coefficient of variation for
the tooth dimensions of females was found to be higher
than that for males. Selmer-Olsen, however, included
the values for root lengths in the mean coefficient,
and if these are ignored, the difference between the
sexes for the mean coefficient of variation of crown
dimensions in the Lapps is very slight. Thomsen also

found/
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found no sex difference in coefficient of variation for
crown dimensions in the Tristanites. Stein and Epstein
(1934) reported higher coefficients of variation in fe-
tmales than males, but they had studied only the labio-
:lingual dimensions of the molars of their New Britain
Melanesians. Barrett et al (1964) stated that varia-
tbility in the labiolingual crown dimension of Australian
aborigine teeth was greater in the males than in the
females. In their study of the mesiodistal dimensions
of aborigine teeth, Barrett, Brown and Macdonald (1963)
did not discuss overall sex difference in variability,
but remarked that the coefficient of variation for the
maxillary canine was greater in males than in females.
They believed the difference between the sexes in this
respect to be significant. The mesiodistal dimension
of maxillary canines was slightly more variable in
Aebelholt males than in Aebelholt females, but the sit-
tuation was reversed for the Naestved group and also
for the combined Danish group. There was thus no con-
tsistent sex difference in variability of maxillary
canines in the Danish material, nor an overall differ-
tence between the sexes in variability of tooth dimen-
isions.

When/
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When a comparison of variability in tooth size was
made between the Aebelholt and Naestved groups, it was
found that the mean coefficient of variation was slight-
tly higher for the Aebelholt group (6.22) than for the
Naestved group (5.73). A further examination of the
coefficients of variation showed that the mean coeff-
ticients were similar for Naestved males (5.66) and
Naestved females (5.80) and showed only a slight rise
in Aebelholt females (5.97). The mean coefficient of
variatiorn for Aebelholt males (6.48) was rather larger.
Since the Aebelholt females showed a mean coefficient
of variation similar to that of the Naestved population,
there did not appear to be 2 consistent difference be-
ttween these populations in variability of tooth size,
and some other factor may havg caused the greater var-

tiability observed in the Aebelholt males.

P, Rank order of molar size in

mediaeval Danes.

The rank order of size of the molar teeth in indi-
!viduals has been studied by several workers, as it
throws some light on the extent to which the molars

have been modified in various racial groups. Information

on/
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on this aspect of the mediaeval Danish dentition was
limited because of the small number of complete molar
geries which were available for study.

In any molar series, the rank order of size may
differ for mesiodistal and labiolingual dimensions, andé
it is therefore preferable to find some means of combin-
ting these measurements’to give an overall impression
of the size of each tooth. Pedersen (1949) and Selmer-
:0lsen (1949) employed for this purpose the crown module,
which is the average of the mesiodistal and labiolingual
diameters. Hjelmman (1928), Thomsen (1955) and Moorrees
(1957) used the "crown area", obtained by multiplying
mesiodistal diameter by labiolingual diameter. This
quantity is not a true representation of the actual arsa
of the occlusal surface of the crown, since even the mol-
tars and premolars are not geometrically accurate rect-
tangular shapes, while incisors and canines are still
further from the cubical form. For this reason the
term "robustness value" used by Pedersen (1949) and
Goose (1963) is perhaps to be preferred. In spite of
its inaccuracy as a representation of the actual area
of the crown, it is quite useful as a means of indicat-
ting relative size of tooth crowns.

The/
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The robustness value was ealculated for each molar
tooth which formed part of a complete molar series in the
sexed Aebelholt énd Naestved material, This procedure
could not te carried out with the Aebelholt children's
skulls, since almost no third molars were sufficiently
developed to be measured, and therefore nearly all of
the molar series were incomplete,

If the molar series from both sides of the same jaw
in an individual were complete, then that from the right
side was chosen for study. If the right quadrant was
incomplete it could sometimes be replaced by the molar
series from the left. Partial series were not studied,
since there was no means of knowing how the missing tooth
would have affected the result, and it was felt that in-
tcomplete series were thus of little value. As the
quantity of material was severely limited, results for
fhe two Danish groups were pooled, and the distribution
of the various patterns of relative molar size, for males

and females separately, is presented in Tables 27 and 28.
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TABLE 27.

Relative sizes of maxillary molars in mediaeval Danish
males and females,

Males ' Females
s Mo> 10 20 o8
'y u2> M° 0 -

TABLE 28.

Relative sizes of mandibular molars in mediaeval Danish
males and females,

Males Females
My > My> M3 ‘ 14 14
M7 M7 M, 3 10
M37 M7 M, 2 0
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In the maxilla a gradual decrease in size from first
to third molar was found in almost every instance in both
gexes. There was only one exception, in one of the fe-
tmales, where the second molar was smaller than the third
molar. This was due to 2 large third molar, rather than
to an exceptionally small second molar,

Gradual decrease throughout the molar series was
also the most frequently recorded rank order of size in
the mandible in both sexes. Other patterns were record-
ted with greater frequency than in the maxillé, especial~
tly one in which the third molar exceeded the second mol-
tar in size. This was found to occur more often in the
females, and was due to a greater reduction in size of
the second molar, not to lack of reduction in the third
molar. Exceptionally large variants of third and second
molars were found in a small minority of cases.

In order to compare the results for Danes with those
for other races, the data for males and females were
combined and the resulting distribution of patterns of

rank order in molar size is shown in Table 29.
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TABLE 29,

Relative size of molars in mediaeval Danes.

Maxilla Mandible
M1> M2 > M3 48 28
M1 > M3 > M2 1 13
M3 > M1 > M2 | 0 2
M2 > Ml > M3 0 1

This table again showed that in both jaws the molars
most frequently decreased in size from first to third,
and that this was almost universal in the maxilla, while
it occurred in only 63.6% of ﬁandibles. The next most
common rank order of size was that in which the first
molars were the largest but the third molars exceeded the
second molars in size. In one instance this was found
in the maxilla, whereas in the mandible this pattern of
molar size was found in 29,.,5% of cases. Isolated ex-
=§mples were found, in the mandible only, of two other
pétterns ! one in which the second molar was the largest
and one in which the third molar was the largest. In
both of these patterns the first molar occupied the inter-
tmediate position.

H'J'elmman (1928) also used the robustness value to

assess/
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assess the relative size of the molars in his study of
Finnish teeth. The Finnish material consisted of 195
upper molar series and 190 lower molar series : of these,
58 maxillae. and 59 mandibles lacked the third molars.
Thus, Hjelmman studied 137 complete series of maxillary
molars and 131 complete mandibular molar series. The
results of this study were very similar to those obtained
for the Danes. In the Finns, the pattern M* > M° > M°
occurred in 92.7% of maxillary molar series, and. this
pattern was found in a very large majority of the Danish
maxillae. The only other rank order of maxillary molar
size which occurred in the Danes was Ml>'M37rM2, and the
latter pattern was found in 5.8% of Finns. Single in-
tstances of two other patterns of molar size were also
found in the Finns, accounting for 1.5% of the total.

In the mandible, the commonest rank order of molar
size in Finns was again M, > M,>Mz, occurring in 64.1%
of molar series. This was very similar to the figure
of 63.6% obtained for the frequency of this formula in
the Danes. Other patterns of relative molar size occ-
turred in the Finns in the same order as in the Danes :
My> Mz>M, in 18.3% (29.5% in Danes); M;ZM;>M, in
8.4% (4.6% in Danes); and M, M;=M; in 4.6% (2.3% in
Danes/
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Danes). The pattern M3>'M2>'Ml which did not occur in
Danes, accounted for 2.3% of Finnish mandibular molar
series. Single instances of three other patterns were
also found in the Finns, making up the remaining 2.3% of
this group.

Thus there is a considerable degree of similarity
between Finns and mediaeval Danes, in respect of the rel-
tative sizes of the molars. Patterns of rank order of
molar size occur in the same order of frequency and to
nearly the same degree of frequency in both groups.

It was difficult to compare the results obtained
for the mediaeval Danes with those published by Pedersen
for East Greenland Eskimos, by Thomsen for Tristanités
and by Moorrees for Aleuts, since in all these studies
the number of complete molar series was even smaller than
in the mediaeval Danish skulls. As far as could be seen
from this scanty material, the proportion of individuals
in whom molar size decreased progressively from first to
third molar was lower in Eskimoes, Aleuts and Tristanites
than in Danes. This suggested that second and third
molars had undergone greater reduction compared to the
first molar in the mediameval Danes than in these three
racial groups.

Selmer-Olsen/
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Selmer-0Olsen had available a much larger quantity
of Lapp material, but chose the crown module for the study
of the size ratio of the molars instead of robustness value.
However, it seems likely that the results would be fairly-
similar whether crown module or robustness‘yalue were
used. Selmer-Olsen also found that in many cases there
was progressive reduction in module from the first to the
third mandibular molar (no information was given concern-
:ing the maxillary molars). The figure quoted in his
table for the formula M;> M,> Nz was 50.2%, but Selmer-
:0lsen also found 12.0% of cases with the formula M, > M,=
M3. Since in the Danish material a small proportion of
tases had M2 and M3 almost equal, thesg two classes in
Selmer-Olsen's work could be combined, giving a total of
62.2% of progressive decrease in molar size in Lapps, a
figure very similar to the 63.6% recorded for mediaeval
Danes. The proportior of individuals among the Lapps in
whom the second mandibular molar was the smallest in the
series was reported as 21.1%, which was quite close to the
29.5% found among the Danes.

Putting his results in a different way, Selmer-0lsen
stated that in 83% of Lapps the mandibular first molar

was larger than the second molar. The comparable proportion

in/
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in Danes, obtained by adding the numbers_with the
patterns M, > My> M3 and M17 M37 M2, is 93,1%. Simil-
tarly, in 63% of Lapps the second molar was larger
than the third, while in the Danes the patterns

M; > My2 M3 and M27'M1>'M3 accounted for 65.9% of the
total.

Mediaeval Danes and Lapps thus appear to present
very similar distributions of the patterns of rank
order of mandibular molar size, i.e. as far as size’
is concerned, Lapps and Danes have reached the sane
sfage in the reduction of the mandibular molars rel-

tative to one another.

G. Summary.

The most important conclusions to be drawn from
these results may be summarized as follows:-

1. In both Aebelholt and Naestved groups there
is a sex difference in tooth size, with the males
presenting larger values for tooth dimensions than
the females. Many of these sex differences in tooth
dimensions are statistically significant. In each
group the canines are the teeth which show the high-

test level of significance for both dimensions.

2./
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2. XNo éignificant differences can be demonstrated
in labiolingual tooth dimensions between females of
the Aebelholt and Naestved groups. Véry few of the
differences in this tooth diameter between Aebelholt
males and Naestved males are statistically significert.
In the mesiodistal diameter, the maxillary teeth show
virtually no significant differences between the two
groups in either sex. The mesiodistal diameters of
mandibular teeth are smaller in Naestved individuals
than in those from Aebelholt, and some of these diff-
terences are significant, particularly in the premol-
tars and molars of the females.

3. On the whole, the differences between the
Aebelholt and Naestved groups are sufficiently slight
to allow of the material being pooled to form a com-
tbined mediaeval Danish group. An examination of
sex differences in this pooled material shows that
male teeth are still larger in every dimension than
those of females. The statistical significance of
the differences is even higher than that recorded
for the individual groups, thus proving the existence
of a real sex difference in both crown dimensions of
the teeth of mediaeval -Danes. The greatest sex

" difference/
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difference is agein exhibited by the canines. There
is very little difference in degree of significance
between mesiodistal diameters and labiolingual dia-
smeters of the teeth, but on the average the labio-
tlingual diameters show a slightly higher degree of
significance in sex difference,

4; The greatest degree of variability in tooth
dimensions is shown by third molars and second incisors
of both jaws. The teeth which vary least in both
dimensions are the first molars, first incisors and
canines. These results support the theory that the
stability of the teeth decreases from mesial to distal
in each tooth group. In the molar series in partic-
tular, variagbility is usually found to increase pro-
:grgssively from first to third molar. No sex diff-
terence in varisbility is found in the mediaeval Danes,
nor does there appear to be any difference in variabil-
.tity of tooth dimensions between the Aebelholt and
Naestved groups.

5. The rank order of size of the molar teeth
has been studied by means of the robustness values,.

In the maxilla, a progressive decrease in size from
first to third molar is observed in almost every

instance/
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instance in both sexes. A consistent decrease in
molar size towafds the distal is also the relation-
sship most frequently recorded in the mandible, but
there is also a fairly large minority of instances
where pfogressive decrease in siée is not shown, In
most of these cases the second molar has been reduced
until it is smaller than the third molar, and this is
observed more often in females than in males. There
are also a few individuals in whom the second or third
mandibular molar is the iargest in the series. The
first molar is never observed to be the smallest in
the series.

A comparison has been made wherever possible
between thesé findings and the results recorded by
other workers, except for the statistical evaluation
of racial differences in tooth size, which is con-

tsidered in the following chapfer.
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A COMPARISON OF CROWN SIZE IN MEDIAEVAL
DANES AND OTHER RACES.

Having established a series of mean values for
mesiodistal and labiolingual tooth dimensions in med-
siaeval Danes from Aebelholt and Naestved, and having
also established that there existed a highly signific-
sant difference in tooth size between the sexes in
this population, it then remained to consider whether
significant differences in tooth size could be shown
to exist between the Danes and other racial groups.

Attention was first turned to tooth dimensions
which had already been published for other Eurobean

populations of prehistoric or mediaeval date.

A, Comparison of crown size in mediaeval

Danes and prehistoric Scottish races.

Comparisons were first made between tooth dimen-
tsions in the mediaeval Danes and those already re-
scorded by the writer (ILunt, 1961) from Scottish Neo-
tlithic, Bronze Age and Dark Age skulls. The Neo-
:lithic material was derived from the chambered tombs
of the western Scottish seaboard and of the northern
Isles, while the Bronze Age individuals had been buried

in short cists, distributed mainly near the east coast,.

The/
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The Dark Age material had been excavated from long
cists, most of which had been found in the eastern
Lowlands. One or two of these long cists had been
shown to belong to the early Iron Age, but the maj-
tority of them were believed to be early Christian
burials, from a period ranging from the 5th century
(Stevenson, 1954)
A.D. to the 1lth century A.D./ Many of the long
(Henshall, 1958)
cists probably dated from the 6th - 8th centuries./
Together with these long cist burials from the Low-
tlands, there were included in the Dark Age group a
few Viking skulls from the north-east of Scotland.
It was decided that it would be unwise to apply
statistical tests in these comparisons. In dealing
with the Daﬁish material it had been possible to ex-
tclude worn teeth on a much more rigorous basis than
had proved feasible in the study of the scanty Scot-
ttish prehistoric material. While the Scottish
groups were comparable one with another, and the
Danish groups were also comparable with one another,
since the same criteria had been used in assessing
wear within the Scottish or Danish material, the two
groups as a whole had not been subjected to the same

criteria and were thus not statistically comparable.

Also/
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Also as a result of the small numbers of teeth avail-
table in the Scottish material, the mean values were
calculated using both measurements from each individ-
tual (following Selmer-Olsen, 1949), and the standard
deviations calculated may be a little too low in con-
iparison with the standard deviations calculated for
the Danish material.

The mean figures obtained for mesiodistal and
labiolingual diameters of the teeth in mediaeval Danes
and in Scottish Neolithic, Bronze Age and Dark Age
skulls have therefore simply been tabulated in Tables
30 - 37. In the case of the Scottish material, 'n'
here represents the number of individuals from which
the teeth were obtained (as in the Danish material),
not the number of teeth which were used originally
in preparing the mean values. Differences where the
Scottish teeth presented a larger mean value than the
Danish teeth have been indicated by a + sign, those
where Scottish teeth were smaller than Danish teeth
by a - sign. All measurements are given in milli-

tmetres.
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TABLE 30.

Comparison of mean mesiodistal dismeters of maxillary
teeth in males of mediaeval Danish and prehistoric
Scottisk groupse.

! 1° c pl

Danes X 8.80 6.78 T.76 6,73
n 24 33 62 58

s 0.49 0.55 0.39 0,32

Neolithic X 9,7 7.2 8.0 6.8
n 1 5 6 6

a +0.90 +0.42 +0.24  +0.07

Bronze Age X 9.0 6.9 T.7 6.6
n 5 10 15 19

s 0.61 0,60 0.48 0.39

d +O.20 +O.12 "‘0006 —6013

Dark Age X 8,6 6.8 7.8 6.6
n 9 13 19 19

s 0.3%6 0.58 0.45 0.45

a =0.,20 +0,02 +0.04 -0,13
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TABLE 30 (Cont.)

p° nt M° Mo

Danes = 6452 10,79 9,63 8.87
n 49 31 T2 88

s 0,37 0.4% 0,62 0.80

Neolithic X 6.7 10,5 9.6 8,5
n 5 5 5 4

d +0,18 -0,29 -0.03 -0.37

Bronze Age X 6.4 10.7 9.6 8.7
n 19 16 18 11

S 0046 0065 0054 Oo6l

d _0012 -0009 —0003 -0017

Dark Age X 6.6 10.4 9,1 8.1
n 18 9 17 16

s 0.28 0,41 0.64 0,68

d +0,08 -0.39 -0.53 -0.77
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TABLE 31,

Comparison of mean mesiodistal diameters of naxillary
teeth in females of mediaeval Dsnish and prehistoric
Scottish . roups.

It 12 c Pl

Danes X 8.28 6437 7,44 6.54
n 54 70 97 97

S 0052 0058 0035 0033

Neolithié X 8.6 6.4 7.6 6.1
n 1 1 1 1

‘+O,32 +0,03 +Ool6 -0944

Bronze Age X 8.1 6.6 7.8 6.7
n 3 5 T T

S 0.56 0.53 0.33 0.52

d -0.18 +0.23 +0,36 +0,16

Dark Age X 8.4 6.4 7.3 6.2
s 0,40 0.46 0.41 0,33

d +0,12 +0.03 -0.14 ~0,.34
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TABLE 31 (Cont.)

P° nl M2 Mo

Denes X 6.33 10.31 9,17 8.47
n 87 76 105 77

s 0.%6 0.52 0.58 0.68

Neolithic x 602 9,8 9.4 6.6
n 1 2 1 1

—0013 -0051 +O.23 ""1.87

Bronze Age X 6.6 10.3 9.6 8.6
n 9 8 7 5

s 0.44 0.48 0.45 0.27

a +0.27 -0.01 +0.43 +0.13

Dark Age X 603 10.1 8.8 7.9
n 16 16 18 14

s 0.27 0052 0.56 0.58

d -0.03 -0.21 =037 -0.57
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TABLE 32.

Comparison of mean mesiodistal diameters of mandibular
teeth in males of mediaeval Danish and prehistoric
Scottish grouvs.

Il I2 C Pl

Danes X 5.53 6,12 6.93 6.77
n 7 16 50 54

s 0.23% 0.42 0.35 0.43

Neolithic X 5.5 - 7.2 7.2
n 1 0 2 1

Bronze Age X 5.5 6.1 6.8 6.8
n 7 11 17 22

s 0.45 0.38 0.37 0.29

d_ "0003 _0002 "Oc13 +OQO3

Dark Age X 5.1 6.0 6.9 6.8
n 4 9 18 20

s 0.18 0.35 0.33 0.46

d -0.43 ~0,12 -0.03 +0,03
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TABLE 32 (Cont.)

P, ¥y M, M5
Danes X 6.87 11,45 10.56 10,56
n 54 28 56 66

s 0.39 0,62 0,71 1.07

Neolithic X Te2 10.5 10.5 10.9
n 1 1 2 3

+0033 -0095 -0.06 +0934

Bronze Age X 7.0 11.1 10,6 10.4
n 17 20 20 14

S 0.33 0.52 0.71 0,69

d +Oel3 -0.35 +Ooo4 -0016

Dark Age X 7.0 10.9 10.3 10.3
n 20 12 20 20

8 0.46 0.33 0.51 0.75

d +0,13 =055 ~-0.26 -0.26
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TARLE 33.

Compar?son of mean mesiodistal diameters of mandibular
teeth in females of mediaeval Danish and prehistoric
Scottish groups,. B )

Danes X 5629 5.76 6.51 6,62
n 28 45 82 94
s 0.25 0,32 0.37 0.39
Neolithic X - - - -
n 0 0 0 0
d - - - -
Bronze Age X 5e3 6.1 6.8 6.9
n 2 6 T 6
S - 0060 0048 0.34
a +0,01 +0.34 +0,29 +0.28
Dark Age X 5.1 509 6.4 6.5
n 2 9 14 14
s - 0,37 0.25 0.39

da -0.19 +0,14 -0.11 -0,12
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TABLE 33 (Cont.)

Danes X 6.64 10,82 10.11 9.97
n 81 58 85 71
s 0.38 0.64 0458 0.69
Neolithic X -~ - - -
n 0 0 0 0
d - - - -
Bronze Age X 6.8 11,1 10.3 10.5
n 7 6 T 5
s 0.29 0.34 0.53 0.30
d +0.16 +0.28 +0.19 +0.53
Derk Age X 6.5 10.5 10.0 9.7
n 14 16 16 13
s 0.37 0.60 0.44 0.66
d -0014 -0032 "O.ll —0.27
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TABLE 34.

Comparison of mean labiolingual diameters of maxillary
teeth in males of medis=eval Danish and prehistoric
Scottish groupse.

Tt 12 c pl

Danes x 7,33 6.46 8.47 8.99
n 40 43 62 81

S 0.42 0.43 0.52 0,52

Neolithic X 7.8 6.7 8.9 9.1
n 2 5 6 6

d +Oo47 +Oo24 +Oo4—3 +o°1l

Bronze Age X T.4 6.3 8.7 9,0
n 8 11 16 18

s 0.40 0.49 0.62 0.54

a +0.07 -0.16 +0,23  +0.01

Dark Age X T.3 6.2 8.4 9.0
n 15 16 20 19

s 0.39 0.54 0.36 0.58

d -0003 —'0026 "'0007 +0001
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TABLE 34 (Cont.)

Danes = 9,16 11.54 11.29 10,63
n 84 60 94 95
s 0,55 0,49 0,72 0.77
Veolithic X 9,3 11.5 11.9 11.7
n 4 5 6 4
d +Ool4— —0.04 +Oe 61 +l.07
Bronze Age X 9.2 11.9 11.5 10.5
n 16 13 16 11
s 0.59 0.62 0.55 1,01
d +0.,04 +0,.36 +0.,21 ~-0,.13
Dark Age X 9.1 11.6 11.1 10,5
n 19 12 18 16
S 0045 0030 0957 0069
ol -0.06 +0.06 -0.19 ~-0,13
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TABLE 35,

Comparison of mean labiolingual diameters of maxillary
teetnh in femszles of mediaeval Danish and prehistoric
Scottish groups.

t 1° c pl

Danes X 6.92 6.09 8,00 8.68
n 76 83% 102 117

s 0.38 0,42 0.48 0.50

Neolithic X 7.0 5¢T 8.0 | 9.4
n 1 1 1 1

+0,08 -0.39 0 +0.72

Bronze Age X 7.2 645 8.4 8.9
n 4 5 T 7

S 0030 0027 0037 0’38

d +0,28 +0.41 +0.40 +0,22

Dal‘k Age ..}-( 7.1 6.1 708 805
n T 10 18 14

s 0,36 0.50 0.45 0.36

d +0.18 +0.01 -0.20 ~0.18
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TABLE 35 (Cont.)

P? Ml M2 M3

Danes X 8.77 11,04 10,92 10,14
n 111 99 112 79

s 0,54 0.55 0.66 0.84

Veolithic X 9,0 11.2 11.0 9,8
n 1 2 1 1

a +0,23 +0.16 +0.08 -0.%4

Bronze Age X 9,2 11.5 11.7 10.8
n T 8 7 5

S 0.41 0.37 0.5% 0.61

a +0.,43 +0.46 +0.78 +0.66

Dark Age X 8.7 11.2 10,6 9.8
n 15 13 17 14

S 0.41 0457 0,67 0,65

a -0,07 +0,16 -0,32 -0.34
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TABLE 36.

Comparison of mean labiolingual diameters of mandibular
teeth in males of mediaeval Danish and prehistoric
Scottish groups.

I1 12 C Pl

Danes x 5.96 6.38 7.87 7.62
n 8 9 34 63

S 0034 0042 0.48 0045

Neolithie x 6.5 - 8.7 8.2
n 1l 0 1l 1l

d +0.54 - +0,83 +0.58

Bronze Age x 5.9 6.4 7.7 7.8
n 9 11 17 20

8 0.31 0.35 0.58 0.39

d -0.06 +0,02 -0.17 +0.18

Dark Age -x. 5.8 6.2 7.6 TeT
n 8 9 16 19

8 0045 0045 0054 0048

da -0.16 -0.18 -0,27 +0.08
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TABLE 36 (Cont.)

P, My M, M,

Danes x 8.15 10.49 10,01 9.76
n 69 54 76 T4

8 0050 0054 0.63 0073

Neolithic x 8.6 10.5 10,2 10,2
n 1 2 3 3

d +0.45 +0,01 +0.19 +0.44

Bronze Age x 8.3 10.6 10.2 10.2
n 17 16 18 14

0.37 0.55 0.73 0.69
d +0.15 +0.11 +0.19 +0.44

8.2 10.7 10.1 9.9

]

Dark Age

8 0049 0029 0047 0059
a +0,05 +0.21 +0.09 +0.14
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TABLE 37.

Comparison of mean labiolingual diameters of mandibular
teeth in females of mediaeval Danish and prehistoric
Scottish groups.

Il 12 o] Py

Danes x 5.71 6.15 Te34  T.33
n 23 37 T4 95

8 0.29 0.39 0.47 0.41

Neolithic x - - - -
n 0 0 0 0

d - - - -

Bronze Age x 6.1 6.4 7.8 7.6
n 2 6 T 6

8 - 0.18 0029 0027

d +0.39 +0.25 +0.46 +0.27

Dark Age ; 5.7 6.1 700 702
n 3 8 11 12

8 0.67 0.53 0.45 0.40

d. "0001 -0.05 -o. 34 -0013
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TABLE 37 (Cont.)

P, My M, My

Danes X 7.84 10.15 9.64 9.33
n 95 86 99 75

8 0.42 0.46 0.46 0.53

Neolithic x - - - -
n 0 0 0 0o

Bronze Age x 8.2 10.8 10.4 10,2
n 7 5 6 6

8 0.30 0,23 0.23 0,35

a +0.36 +0,65 +0.76 +0.87

Dark Age x 7.8 10,0 9.6 9,2
n 13 15 17 12

8 0.53 0.65 0.54 0472

d -0004 -0.15 -0004 -0013
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Great caution must be exercised in making any
deductions from these tables in which tooth size in
mediaeval Danish and prehistoric Scottish skulls is
compared. No firm conclusions can be drawn, but it
may perhaps be permissible to make a few comments on
outstanding features of the tables.

In spite of the greater degree of attrition
which the teeth of the Scottish skulls were known to
have undergone, it was surprising how often a mean
value for one or other of the Scottish groups exceed-
ted the corresponding mean value for the Danish teeth.

The data from the Scottish Neolithic population
were drawn from an extremely small group of individ-
tuals, No mandibular teeth of females were avail-
table, and for maxillary teeth of females and mandib-
tular teeth of males, measurements were obtained us-
tually from one, or at most from three, individuals.
The mean values for the Neolithic teeth in these in-
tstances varied considerably when compared with those
for the Danish teeth, sometimes being larger and some-
itimes smaller. Measurements of the maxillary teeth
of Scottish Neolithic males were obtained from a
slightly larger group of 5-6 individuals. These

measurements,/



143,
measurements were much larger in the Scottish Neolithic
males than in the Danish males, with the exception of
the mesiodistal diameters of all three molars and the
labiolingual diameter of the first molar. In these
four dimensions the Scottish Neolithic teeth were the
smaller, though the differences were considerable only
for the mesiodistal diameter of the first and third
maxillary molars, and may perhaps have been due to att-
trition.

A much greater number of Bronze Age skulls was av-
tailable for study, though the degree of attrition was
if anything greater than that in the Neolithic skulls,
Although attrition had been marked in the Scottish
Bronze Age teeth, yet of a total of 64 tooth dimensions
examined 47 showed a larger mean value in the Scottish
Bronze Age population than in the mediaeval Danes. In
some cases the difference was very large and would prob-
tably have reached significance had statistical tests
been applied. This greater size of Bronze Age teeth
when compared with mediaeval Danish teeth was more mark-
ted in the females than in the males, and was also
slightly more marked in the labiolingual diemeters(which
would not have suffered so much from attrition) than in

the/
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the mesiodistal diameters of the teeth. In the 17
dimensions where the mean value for the Danish teeth
exceeded that for the Scottish Bronze Age teeth, the
difference was frequently very small and only in one
case did it rise above 0.18m.m. This exception was
the mesiodistal diameter of the male mandibular first
molar, a tooth which is the first to suffer severely
from attrition.

The size relationship between Scottish Bronze
Age and mediaeval Danish teeth was exactly reversed
in the case of the comparison between Scottish Dark
Age and mediaeval Danish teeth, for of 64 tooth dimen-
¢sions, only 17 were found to have a larger value in
Dark Age teeth than in mediaeval Danish teeth. How~-
tever, the differences in size between Dark Age and
mediaeval Danish teeth were not as great as those be-
ttween Bronze Age and mediaeval Danish teeth, though
17 of the differences between Dark Age and mediaeval
Danish teeth were of the magnitude of 0.25m.m. or
more. Many of these large differences were found in
the molar dimensions where attrition is likely to
have had a considerable effect on the size of Scottish

Dark Age teeth.

It/
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It thus apveared from a general survey of these
tables that the Scottish Bronze Age dentition on the
whole consisted of teeth which were rather larger than
those of the mediseval Danish population. The Scot-
:tish Derk Age teeth were more closely similar in
size to the mediaeval Danish teeth, or even slightly
smaller, though the effects of attrition hzad to be
taken into account here,

In studying the Scottish prehistoric skulls, the
opinion was formed (Lunt, 1961), that there had been
a slight but gradual decrease in tooth size from Neo-
¢lithic to Dark Age times. It had been expected that
because of the greater attrition in the Scottish mat-
terial, the later Danish skulls might prove to possess
teeth which gave greater mean values for tooth dimen-
tsions than those of all the Scottish skulls and thus
it would be impossible to show 2 continuation of this
trend towards progressive decrease in tooth size,
However, as the Bronze Age teeth appear to be larger
than the Danish mediaeval teeth, this seems to confirm
the original suggestion put forward by the writer.
Brabant & Twiesselmann (1964) also mentioned a grad-
tual decrease in tooth size in European material from

~ various/
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various prehistoric and historic periods, and their
findings will be discussed later.

Whether this apparent progressive reduction in
tooth size is a function of time, or whether it is a
racial feature, must remain undecided. The Scottish
Bronze Age material was derived from inhumation bur-
tials made in short cists. The first invasions of
Scotland by the Bronze Age Beaker people are now be-
tlieved to have occurred at the beginning of the sec-
tond millenium B.C., and the type of single grave in-
thumation burial which they introduced was practised
until the 15th century B.C. (Piggott, 1962; Henshall,
1965). About this time the rite of cremation grad-
tually became dominant, and remained as the usual
method of disposal of the dead throughout the Middle
and Late Bronze Age. The date usually accepted for
the beginning of the Early Iron Age in Scotland is
the second or third century B.C. (Powell, 1962;
Henshall, 1965), but though one or two of the skulls
included in the Scottish Dark Age group may belong
to inhumetion burials from this early period, most
of them had been excavated from long cists, which are
generally ascribed to the 5th - 9th centuries A.D.
(Henshall/
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(Henshall, 1958). The mediaeval Danes are known to
have been buried during the period 12th - 16th cent-
turies A.D. (Chap.2). The lapse in time between the
Scottish Bronze Age and the Scottish Dark Age material
is thus much greater than between the Scottish Dark
Age burials and those of the mediaeval Danish period.
There is also a greater difference in size between
Scottish Bronze Age and Scottish Dark Age teeth, than
there is between Scottish Dark Age and mediaeval Dan-
tish teeth.

On the other hand, the last great incursion of
a new race into our continent occurred at the begin-
tning of the Iron Age, when the Nordic races swept
westwards over the whole of western Europe.(Coon,1939).
The smaller tooth might well be a racial feature of
the Indo-European-speaking Celtic and Germanic tribes,
and as such might be expected to persist in the med-

t$iaeval population.

B. Comparison of crown size in mediaeval

Danes and prehistoric or mediaeval European races.

Studies of tooth size in a number of prehistoric
and mediaeval populations in Europe and the Near East

have/
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have been made by various other writers, and it is of
interest to compare these results wherever possible
with the results obtained for mediaeval Danes. A
full statistical comparison can only be made if mean
values and standard deviations have been published
for males and females separately.

De Terra (1905) measured the teeth of small num-
tbers of prehistoric Swiss, of Alemanni and of skulls
from graves of the Roman period and other early his-
ttoric graves, but as he published the results in the
form of maxima and minima, no comparison of any kind
can be made between these results and the figures ob-
ttained for mediaeval Danes. In Hillebrand's (1909)
study of Hungarian teeth, he included skulls dating
to the V8lkerwanderung period (i.e. 3rd - 6th cent-
turies A.D.) but did not separate these from skulls
of later date. Schwerz (1917) published mean values
for tooth measurements in Alamenni of the 5th - 10th
centuries A.D., but did not make sex differentiation
of this material.

In Lysell's (1958 b) study of the mediaeval
Swedish teeth from Vasterhus, he dealt separately
with males and females, and also provided statistical

data./
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data. Tooth measurements were given by Carr (1960)
for skulls of Middle Minoans dated to the period 1750~
1550 B.C., but sex differentiation could not be made.
In 1960, Dahlberg published figures for tooth size ob-
ttained from the Jarmo skulls of the Neolithic period,
and compared these measurements with those of Meso-
¢lithic Natufian skulls.

Recently, Brabant and his co-workers recorded
tooth measurements from a large number of Belgian and
French population groups of prehistoric and early his-
storic periods. The earliest of these was the Meso-
:lithic group (e¢. 3000 B.C.) from the caves at
Rouffignac in the Dordogne (Sahly, Brabant and Bouyssou,
1962). The Neolithic period was represented by the
skulls (c. 2500 - 1500 B.C.) from Les Matelles(Brabant,
Sahly and Bouyssou, 1961). Also from Rouffignac came
a number of skulls of the Iron Age, which were not
earlier than 1000 B.C. (Sahly, Brabant and Bouyssou,
1962). These authors also studied some skulls dat-
ting to the Roman period (50 B.C. - ¢.400 A.D.) from
France (Brabant, 1963). But the bulk of their mat-
terial was described as "Frankish" and they examined
skulls of this period (4th and 5th centuries A.D.)
from/
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from Coxyde (Twiesselmann and Brabant, 1960), and from
Achet, Spy, Ciply and the Musée de l'Homme in Paris
(Brabant, 1963). The remaining population groups
which were studied were Huns from Mozs (Brabant and
Nemeskeri, 1963), Merovingian skulls of 5th - 8th cen-
stury date from Gutschoven, Rosmeer and Tongres, and
the Musee de 1'Homme (Brabant, 1963) and Belgian skulls
of mediaeval date (Brabant, 1963). In all of these
studies tooth measurements were included, but in none
of them was distinction made between the sexes. Re-
tports were also published on the dentition of mediaeval
Belgians from Nivelles (Brabant, 1960) and from Renaix
(Brabant and Twiesselmann, 1960), but no measurements
were included.

In only two of these reports, that by Lysell
(1958b) on the mediaeval Swedish skulls from Visterhus
and that by Twiesselmann and Brabant (1960) on the
Frankish skulls from Coxyde, were statistical con-
tstants included. Since Lysell also divided his mat-
terial according to sex, it was possible to carry out
a statistical comparison of tooth size in mediaeval
Swedes and Danes. This comparison will be presented

later in this chapter.

As/
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As far as all the other prehistoric and early
historic groups were concerned, comparison could only
be made by setting out the published figures beside
those which had been calculated for the mediaeval Danes.
When this waa done, some general impressions could be
recorded.

In the following Tables 38 - 41, the mean values
of tooth measurements for as many as possible of the
races mentioned above, and for mediaeval Danes, have
been listed, together with the number of observations
when this was available from the published reports.

It should be noted that many of the groups contained
very small numbers of individuals. In fact, only
three groups were large enough to give satisfactory
numbers of measurements, and these were the Gallo-Romans
from France, the Franks from Coxyde and the Franks from
Spy. In those instances where the actual number of
measurements was not quoted, the number of skulls
forming the group was small, Furthermore it may be
remarked that Brabant and his co-workers did not state
whether measurements from one or both sides of a skull
were used, but it seems probable from a scrutiny of

the numbers of observations and the numbers of skulls,

that/
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that measurements from both sides were combined.
Thus while 'n' for the Danes represents the number of
individuals studied, 'n' for the other prehistoric
and mediaeval races is probably rather higher than the
actual number of individuals in the group.

The figures for Mesolithic Natufians and Neoli-
tthic Jarmoites were drawn from the paper by Dahlberg
(1960), those for the Minoans from Carr (1960) and for
the Alamanni from Schwerz (1917). The figures for
the remaining groups were from various papers by
Brabant and co-workers.

In compiling these tables, it was noticed that
in the published tooth dimensions of the Neolithic
skulls from Les Matelles, the figures for the mesio-
:distal and labiolingual diameters of five teeth had

been transposed. This has been corrected.
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TABLE 38. Mesiodistal diameters of maxillary teeth.

Mediseval Danes (male)
Mediseval Danes (female)
Natufians - Mesolithic
Jarmo -~ Neolithie
Minoans - Bronze Age
Rouffignaec - Mesolithic
Les Matelles - Neolithie
Rouffignac - Iron Age
France - Gallo-Roman
Coxyde - Franks

Achet - Franks

Spy - Franks

Ciply - Franks

Musée de 1l'Homme - Franks

Mosz - Huns
Alamanni

Gutschoven - Merovingian

Rosmeer etc. - Merovingian

Musée de 1'Homme - Merovin.

Belgian - Mediaeval

1t 12

n x n x
24  8.80 33 6.78
_54 8,28 70 6.37
9 8.92 8 6.67
2 8.8 4 647
- 8.5 - 6.1
9  8.56 T  6.70
- 8.47 - 6.75
6  7.90 - -
90  8.22 122 6.61
98  8.30 103 6.43
15  8.42 11 6.77
22 8.00 27  6.47
9  8.32 14  6.56
- 8.23 -  6.83
10  8.53 9 6.78
- 8.7 - 6.7
-  8.35 -  6.84
-  8.51 - 6.83
-  8.38 -  6.72
7 8.57 7 6.61
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TABLE 38.(Cont.) Mesiodistal diameters of maxillary teeth.

c pl

n x n X
Mediseval Danes (male) 62 7.76 58 6.73
Mediaeval Danes (female) 97 7.44 97 6.54
Natufians - Mesolithic 10 17.72 13 7.01
Jarmo - Neolithic 5 8.3 2 Te5
Minoans - Bronze Age - 7.5 - 6.7
Rouffignac -~ Mesolithic 8 T.43 11 6.91
Les Matelles - Neolithic - 7.63 - 6.78
Rouffignac - Iron Age 3 T.46 11 6.82
France - Gallo-Roman 162 T7.58 181 6.47
Coxyde - Franks 108 7.60 108 6.47
Achet - Franks 9 T7.51 10 6.39
Spy - Franks 29  7.64 27 6.66
Ciply - Franks | 14 T.41 15 6.53
Musée de 1'Homme - Franks - T.42 - 6.51
Mosz - Huns 10 7.59 10 6.70
Alamanni 158 7.7 118 6.8
Gutschoven - Merovingian - 7.70 - 6.45
Rosmeer etc. - Merovingian - 7.80 - 6.81
Musée de 1'Homme - Merov. - 7.53 - 6.89

Belgian - Mediaeval 12 T7.62 9 T7.27
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TABLE 38.(Cont.) Mesiodistal diameters of maxillary teeth.

P2 Ml

n x n X
Mediaeval Danes (male) 49 6.52 31 10.79
Mediaeval Danes (female) 87 6.33 76 10.31
Natufians - Mesolithic 15 6.85 14 10.87
Jarmo - Neolithie 3 7.8 5 10.8
Minoans - Bronze Age - 6.8 - 10.5
Rouffignac - Mesolithic 7 6.54 7 10.41
Les Matelles - Neolithic - 6.88 - 10.35
Rouffignac - Iron Age 5 6.68 8 10.70
France - Gallo-Roman 179 6.42 171 10.66
Coxyde - Franks 106 6.33 104 10,00
Achet - Franks 11 6.30 17 10.68
Spy - Franks 24 6.43 23  10.43
Ciply - Franks 16 6.54 17 10.51
Musée de 1'Homme - Franks - 6.34 - 10.88
Mosz - Huns 9 6.31 9 10.47
Alamanni 192 6.6 - 10.6
Gutschoven - Merovingian - 6.34 - 10.42
Rosmeer etc. - Merovingian - 6,27 - 11.25
Musce de 1'Homme - Merov. -  6.55 -~ 10.83

Belgian - Mediaeval 9 6.77 10 10.79
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PABLE 38.(Cont.) Mesiodistal diameters of maxillary teeth.

M2 Mo

n x n X
Mediaeval Danes (male) 72 9.63 88 8.87
Mediaeval Danes (female) 105 9,17 77 8.47
Natufians - Mesolithic 11 10.52 8 9.34
Jarmo - Neolithie 5 10,2 1l 8.4
Minoans - Bronze Age - 9.7 - -
Rouffignac - Mesolithic 6 9.84 8 8.62
Les Matelles - Neolithic - 9.61 - -
Rouffignac - Iron Age 8 10.35 7 8.11
France - Gallo-Roman 183 9.76 101 8.71
Coxyde - Franks 102 8.86 89 8.32
Achet - Franks 10 9.69 4 8.58
Spy - Franks 21  9.83 17 8469
Ciply - Franks 18 9.40 10 8.82
Musée de 1'Homme - Franks - 9.77 - 9.11
Mosz - Huns 11 9.75 7 8.96
Alemanni - 9.5 - 8.8
Gutschoven - Merovingian - 10.33 - 9.75
Rosmeer etc. - Merovingian - 10.74 - 8.86
Musce de 1'Homme - Merovin. - 9.74 - 8.86

Belgian - Mediaeval 11 9.70 7 8.61
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TABLE 39. Mesiodistal diameters of mandibular teeth.

Il 12

n X n X
Mediaeval Danes (male) 7 5.53 16  6.12
Mediaeval Danes (female) 28 5.29 45 5.76
Natufians - Mesolithic 10 5037 13 595
Jarmo - Neolithic 3 5¢3 3 6.0
Minoans - Bronze Age - 5.7 - 6.5
Rouffignac - Mesolithic 11 5.22 9 5.70
Les Matelles - Neolithie - 5.78 - 5.98
Rouffignae - Iron Age 4 5.32 7 5.91
France - Gallo-Roman 127 5.10 158 5.79
Coxyde - Franks 102 5.07 107 573
Achet - Franks 13 5.08 16 5.86
Spy - Franks 27 5409 30 5.77
Ciply - Franks 12 5.24 20 585
Musée de 1'Homme - Franks - 5.12 - 593
Mosz - Huns 10 5.28 9 5.89
Alamanni - 5.6 - 6.2
Gutschoven - Merovingian - 4,97 - 563
Rosmeer etc. - Merovingian - 5.47 - 6.06
Musée de 1'Homme - Merovin. - 520 - 5.62

Belgian - Mediaeval 10 5.29 6
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TABLE 39.(Cont.) Mesiodistal diameters of mandibular teeth.
C P

1

n X n x
Mediaeval Danes (male) 50 6.93 54 6.77
Mediaeval Danes (female) 82 6.51 94 6.62
Natufians - Mesolithic 13 T.03 16 7.06
Jarmo - Neolithiec 4 T.1 3 8.0
Minoans - Bronze Age - 6.9 - 6.8
Rouffignac - Mesolithic 11 6.83 6 6.90
Les Matelles - Neolithic - 6.85 - 6.93
Rouffignac - Iron Age 20 6.79 18 6.97
France - Gallo-Roman 180 6.42 189 6.34
Coxyde - Franks 109 6.63 108 6.42
Achet - Franks 10 6.38 8 6.68
Spy - Franks 37 6.79 35 6.59
Ciply - Franks 25 6.67 23 6.67
Musée de 1'Homme - Franks - 6.29 - 6.88
Mosz - Huns 12 T7.04 12 6.70
Alamanni - T.7 - 6.9
Gutschoven - Merovingian - 6.48 - 6.17
Rosmeer etc. - Merovingian - 7.00 - 6.88
Musee de 1'Homme - Merovin. - 6.61 - 6.86

Belgian -~ Mediaeval 7 6.94 8 6.85
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PABLE 39.(Cont.) Mesiodistal diameters of mandibular teeth.

P2 Ml

n x n x
Mediaeval Danes (male) 54 6.87 28  11.45
Mediaeval Danes (female) 81 6.64 58 10,82
Natufians - Mesolithic 14 T.18 16 11.52
Jarmo - Neolithic 3 8¢3 6 11.4
Minoans - Bronze Age - 7.1 - 11.3
Rouffignac - Mesolithic 13 6.97 12 11.28
Les Matelles - Neolithic - T.14 - 11.27
Rouffignac - Iron Age 10 T.04 17 11.21
France - Gallo-Roman 165 6.48 154 10.22
Coxyde - Franks 109 6+56 107 10.72
Achet - Franks 8 6.85 12 10.90
Spy - Franks 29 6.69 19 10.50
Ciply - Franks 18 6.81 18 10.80
Musée de 1'Homme - Franks - 6.98 - 1l.12
Mosz - Huns 12 6.80 12 10.87
Alamanni - 7.1 - 11.0
Gutschoven - Merovingian - 632 - 10.45
Rosmeer etc. - Merovingian - 7.02 - 10.86
Musée de 1'Homme - Merovin. - 6.88 - 11.07

Belgian - Mediaeval 8 6.84 9 11.03
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TABLE 39.(Cont.) Mesiodistal diameters of mandibular teeth.

M2 M3

n x n x
Mediaeval Danes (male) 56 10.56 66 10.56
Mediaeval Danes (female) 85 10.11 71 9,97
Natufians - Mesolithic 16 11.05 14 10.90
Jarmo - Neolithic 6 11.0 2 1l.1
Minoans - Bronze Age - 11.0 - -
Rouffignac - Mesolithic 11 10.54 5 10.20
Les Matelles - Neolithic - 10.69 - -
Rouffignac - Iron Age 21 9.18 8 10.98
France - Gallo-Roman 163 9.89 160 9.37
Coxyde - Franks 109 9.96 99 9.97
Achet - Franks 9 10.45 5 10.22
Spy - Franks 22 10.08 25 10.18
Ciply - Franks 24 10.30 20 10.38
Musée de 1'Homme - Franks - 10.55 - 10.06
Mosz - Huns 12 10.26 7 10.17
Alamanni - 10.7 - 10.8
Gutschoven - Merovingian - 9.94 - 9.11
Rosmeer etc. - Merovingian - 10.45 - 10.25
Musée de 1'Homme - Merovin. - 10.37 - 10.04

Belgian - Mediaeval 10 10.18 7 10.06
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TABLE 40. Labiolingual diameters of maxillary teeth.

1t 12

n x n x
Mediaeval Danes (male) 40 7.33 43 6.46
Mediaeval Danes (female) 76 6,92 83 6.09
Natufians - Mesolithic 8 T.26 8 6.82
Jarmo - Neolithic 2 6.6 4 6.0
Minoans - Bronze Age - T.1 - 6.5
Rouffignac - Mesolithic 9 T.12 7 6.88
Les Matelles - Neolithic - 7.28 - 6.51
Rouffignac - Iron Age 6 T.50 - -
France - Gallo-Roman 90 T.24 122 6.49
Coxyde - Franks 98 7.10 103 6.21
Achet - Pranks 14 7.20 11 6.35
Spy - Franks 22 T.45 27 6.69
Ciply - Franks 9 T.17 14 6.51
Musée de 1'Homme - Franks - 17.51 - 6.75
Mosz - Huns 10 7.25 9 6.51
Alamanni - To5 - 6.6
Gutschoven - Merovingian - 7+25 - 6.85
Rosmeer etc. - Merovingian - 7.51 - 6.75
Musée de 1'Homme - Merovin. - T.34 - 6.70

Belgian - Mediaeval 7 7.19 8 6.65
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TABLE 40.(Cont.) Labiolingual diameters of maxillary teeth.

c Pl

n x n X
Mediaeval Danes (male) 62 8.47 81 8.99
Mediaeval Danes (female) 102 8.00 118 8.68
Natufians - Mesolithic 9 8.61 13 9.44
Jarmo - Neolithic 5 8.4 2 9.5
Minoans - Bronze Age - 8.3 - 8.6
Rouffignac - Mesolithice 8 8.31 11 9.13
Les Matelles - Neolithic - 8.24 - 9.29
Rouffignac - Iron Age 3 8426 11 9.48
France - Gallo-Roman 162 8.32 181 8.58
Coxyde - Franks 108 8433 108 8.59
Achet - Franks 9 8.33 10 8.40
Spy - Franks 28 8435 27 8.80
Ciply - Franks 14  8.30 15  9.04
Musee de 1'Homme - Franks - 8.44 - 8.35
Mosz - Hums 10 8.42 10 9.02
Alamanni 158 8.4 118 9.0
Gutschoven - Merovingian - 9.25 - 8.36
Rosmeer etc. - Merovingian - 8.47 - 8.95
Musée de 1'Homme - Merovin. - 8.38 - 8.34

Belgian - Mediaeval 12 8.33 9 8.83
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TABLE 40. (Cont.) Labiolingual diameters of maxillary teeth.

p? Ml

n x n x
Mediaeval Danes (male) 84 9.16 60 11.54
Mediaeval Danes (female) _ 111 8.71 99 11.04
Natufians - Mesolithic 15 9.53 14 12.30
Jarmo - Neolithic 2 9.8 5 11.4
Minoans - Bronze Age - 8.8 - 11.4
Rouffignac - Mesolithic 7 9.38 T 11.75
Les Matelles -~ Neolithic - 8.20 - 12,11
Rouffignac - Iron Age 5 10.04 8 12.25
France - Gallo-Roman 179 8.87 171 11.17
Coxyde - Franks 106 8.81 104 11.22
Achet - Franks 11 8453 17 11.22
Spy - Franks 24 9.05 23 11.11
Ciply - Franks 16 9.04 17 11.44
Musée de 1'Homme - Franks - B.42 - 11.26
Mosz - Huns 9 9.13 9 11.50
Alamanni 192 9.3 - 11.5
Gutschoven - Merovingian - 9.43 - 11.14
Rosmeer etc. - Merovingian - 9.18 - 11.53
Musée de 1'Homme - Merovin. - 8.62 - 1.4

Belgian - Mediaeval 10 9.15 10 11.58
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PABLE 40.(Cont.) Labiolingual diameters of maxillary teeth.

M2 M3

n X n x
Mediaeval Danes (male) 94 11,29 95 10.63
Mediaeval Danes (female) 112 10,92 79 10.14
Natufians - Mesolithic 11 12.14 8 11.30
Jarmo - Neolithice 5 11l.4 1 10.7
Minoans - Bronze Age - 11.0 - -
Rouffignac - Mesolithic 6 11,56 8 11.47
Les Matelles - Neolithic - 11.84 - -
Rouffignac - Iron Age 8 12.51 7 11.57
France - Gallo-Roman 183 10.93 101 10.65
Coxyde - Franks 102 10.65 89 10.13
Achet - Franks 10 11.12 4 11.18
Spy - Franks 21 10.63 17 10.15
Ciply - Franks 18 11.34 10 10,74
Musée de 1'Homme - Franks - 11.02 - 10.89
Mosz - Huns 11  11.05 7 10.77
Alamenni - 11.4 - 11.0
Gutschoven - Merovingian - 11.00 - 10.62
Rosmeer etc. - Merovingian - 11.47 - 10.56
Musée de 1'Homme - Merovin. - 1l1.11 - 10.12

Belgian - Mediseval 11 11.24 7 9.96
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TABLE 41. Lebiolingual diameters of mandibular teeth.

Mediaeval Danes (male)
Mediaeval Danes (female)
Natufians - Mesolithic
Jarmo - Neolithiec
Minoans - Bronze Age
Rouffignac - Mesolithic
Les Matelles -~ Neolithic
Rouffignac - Iron Age
France - Gallo-Roman
Coxyde - Franks

Achet - Franks

Spy - Franks

Ciply -~ PFranks

Musce de 1'Homme - Franks
Mosz - Huns

Alamanni

Gutschoven - Merovingian

Rosmeer etc. - Merovingian

Musee de 1l'Homme -~ Merovin.

Belgian - Mediaeval

1 2
n X n X
5.96 6.38
23 __5.71 37 6,15
10  6.21 13  6.61
3 508 3 6.1
- 6.0 - 645
11 6.07 9  6.48
- 6.13 -  6.68
4 6,02 T  6.80
127 5.99 158  6.30
102 5.96 107  6.26
13 5.97 16  6.32
27  6.10 30 6435
12 6.25 20  6.39
- 5.98 - 6429
9 6,03 8 6433
- 6.7 - 7.0
- 6.46 - 6.6l
-  6.14 - 6.70
-  6.19 - 6426
10 6439 6 6423
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TABLE 41. (Cont.) Labiolingual diameters of mandibular

teeth.

Mediaeval Danes (male)
Mediaeval Danes (female)
Natufians - Mesolithic
Jarmo - Neolithic
Minoans - Bronze Age
Rouffignac - Mesolithie
Les Matelles - Neolithice
Rouffignac - Iron Age
France - Gallo-Roman
Coxyde - Franks

Achet - Franks

Spy - PFranks

Ciply - Franks

Musée de 1'Homme - Franks

Mosz - Huns
Alamanni

Gutschoven - Merovingian

Rosmeer etc. - Merovingian

/
Musee de 1l'Homme - Merovin.

Belgian - Mediaeval

C Pl

n X n X
34  7.87 63  T.62
T4 T34 95  1.33
13 7.91 16  7.82
4 T.7 3 T
- 7.8 - 746
11 8.02 6  T.43
-  7.89 - 7.84
20 7.98 18  7.96
180  7.76 189  7.88
109 7.77 108 7.32
10  7.53 8  T.49
37  7.87 35 8443
25  T.64 23  7.63
- T.41 - 7.97
11 7.85 11 7.67
- 8.0 - 8.0
- 7.8 - 7.57
- 8.3l - 1.97
- 7.55 - 7.95
T .74 8  T.96



167.

TABLE 41. (Cont.) Labiolingual diameters of mandibular

teeth.

Mediaeval Danes (male)
Mediaeval Danes (female)
Natufians - Mesolithic
Jarmo - Neolithice
Minoans -~ Bronze Age
Rouffignac - Mesolithie
Les Matelles - Neolithic
Rouffignac - Iron Age
France -~ Gallo-Roman
Coxyde - Franks

Achet - Franks

Spy - Franks

Ciply - Franks

Musée de 1'Homme - Franks

Mosz - Huns
Alamanni

Gutschoven - Merovingian

Rosmeer etc. - Merovingian

Musée de l1'Homme - Merovin.

Belgian - Mediaeval

Ea My

n x n x
69 8.15 54 10.49
95 1.84 86 10.15
14 8.24 16 10.76
3 8.6 6 10.5
- 8.1 - 10.4
13 T.87 12 10.91
- 8.38 - 10.12
10 8.43 17 10.52
165 T.94 154 10.35
109 7.86 107 10.28
8 T.98 12 10.28
29 8,06 19 10.43
18 8,10 18 10.35
- 8.34 - 10.90
11 8.08 11 10.60
- 8.5 - 10.2
- 7.94 - 10.59
- 8.4 - 10.90
-  8.44 - 10.76
8 8.56 9 10.63
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TABLE 41. (Cont.) Labiolingual diameters of mandibular
teeth.

_ 3

n x n x
Mediaeval Danes (male) 76  10.01 74 9.76
Mediaeval Danes (female) 99 9,64 75 9.33
Natufians - Mesolithic 16 10.62 13 10.40
Jarmo - Neolithie 6 10.1 2 10.8
Minoans - Bronze Age - 9.7 - -
Rouffignac - Mesolithic 11 10.20 5 9,60
Les Matelles - Neolithic - 9.89 - -
Rouffignac - Iron Age 21 10.20 8 9.97
France - Gallo-Roman 163 10,03 160 9.42
Coxyde - Franks 109 9.72 99 9.46
Achet - Franks 9 10.06 5 9.36
Spy - Franks 22 9.82 25 9.51
Ciply - Franks 24 10,06 20 9.77
Musee de 1'Homme - Franks - 10.3%6 - 9.92
Mosz - Huns 11 10.18 7 9.70
Alamanni - 10.4 - 10.0
Gutschoven - Merovingian - 10.11 - 9.58
Rosmeer etc. - Merovingian - 10.54 - 10.00
Musée de 1'Homme - Merovin. - 10.24 - 9.73

Belgian ~ Mediaeval 10 10.11 7
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There was considerable variation in tooth meas-
iurements from the different population groups. An
attempt was made to assess relative tooth size in a
general way. Tooth measurements were classified as
being (a) greater than the mean measurement recorded
for Danish males (b) falling between the mean values
for Danish males and Danish females, or exactly equal
to one of these figures (c) lower than the mean meas-
surement for the Danish females. The proportion of
males to females in each population group was of
course unknown, but if it is assumed that the sexes
are fairly evenly represented, then if a mean tooth
measurement for a particular group lies between the
values for Danish males and Danish females, it may be
postulated that the group is fairly similar to the
Danes in respect of this measurement. If the mean
value for a tooth measurement in a group where sexes
are combined falls above that for Danish males, it
is reasonable to suggest that in respect of this
measurement the particular group shows a greater di-
imension than do the Danes, while if a measurement
should fall below that for Danish females the con-
iverse is true.

For/
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For each group, the numbers of tooth measurements
falling into each of these categories a, b and ¢ have
veen listed in Table 42, which gives therefore a very

rough guide to general tooth size relative to that of

mediaeval Danes.
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TABLE 42. Tooth size in various European populations,
relative to tooth size in mediaeval Danes. Numbers

of mean values for tooth measurements falling into cat-
tegories A, B and C (see text).

A. B. C.
Natufians - Mesolithic 27 5 0
Jarmo - Neolithic 18 10 4
Minoans -~ Bronze Age 10 16 2
Rouffignak - Mesolithic 16 13 3
Les Matelles - Neolithic 15 11 2
Rouffignac - Iron Age 20 7 3
France - Gallo-Roman 6 16 10
Coxyde - Franks 0 18 14
Achet - Franks 4 22 6
Spy - Franks 5 21 6
Ciply - Franks 10 18 4
Musee de 1'Homme - Franks 15 10 T
Mosz - Huns 10 20
Alamanni 22 10 0
Gutschoven - Merovingian 10 12 10
Rosmeer etc. - Merovingian 20 11 1
Musée de 1'Homme - Merovin. 13 14 5

Belgian ~ Mediaeval 13 18 1
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In the first section of the table, comprising the
prehistoric groups, a high proportion of the tooth mea-
ssurements were larger than those of mediaeval Danes.
Most of the remaining measurements were similar to
those of the Danes, and very few were smaller,

For the first four groups of Gallo-Roman and
Frankish skulls the positior was quite different. The
majority of measurements were similar to those of med-
tiaeval Danes, and in the case of the Gallo-Roman
skulls and the Franks from Coxyde, quite a number of
tooth dimensions were smaller. Very few measurements
lay above those of the Danes. The small groups of
Franks from Ciply and the Musée de l'Homme appeared
to have had slightly larger teeth than the others.

The Hunnish, Alamannic, Merovingian and Belgian
mediaeval skulls showed a greater variability in
distribution of tooth dimensions relative to those of
the Danes. This may be partly due to the fact that
all these groups, except perhaps that of the Alamanni,
were very small, There appeared to be a tendency
for the teeth in these groups to be similar to, or
rather larger than, those of the Danes. Except in
the case of the Merovingian skulls from Gutschoven,

few/
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few tooth dimensiors were smaller than those of the
Danes.

In so far as any conclusions can be drawn from
this type of comparison, it would seem thet Mesolithic
and Neolithic grcoups from the European continent had
rather larger teeth than mediaeval Danes, while the
Franks had teeth very similar in size to, or slightly
smaller than, those of the mediaeval Danes. Skulls of
Alamanni and of individuals from the Merovingian per-
tiod in Belgium and France on the other hand appear
to have had slightly larger teeth than mediaeval Danes.

Brabant and Twiesselmann (1964) in discussing tooth
dimensions in the various population groups which they
studied, also remarked that there was a gradual diminu-
ttion in tooth size in successive periods. Brabant did
not appear to attach great importance otherwise to
differences in tooth size, and repeatedly in dealing
with the Frankish and mediaeval skulls he made the
statement that tooth dimensions were found to be sim-
tilar to those of groups previously studied. This is
80 in some cases, but even a cursory examination of
the figures shows that it is by no means universally
true. If for instance the mean values for the mesio-

tdistal/
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distal diameter of the maxillary first molar are ex-
iamined, the figures recorded for the various groups
of Franks are : 10.00, 10.43, 10.51, 10.68 and 10.88m.m.
and those for the Merovingians 10.42, 10.83 and 11.25m.m.
That is, between the largest and smallest mean value
for this tooth dimension in Franks there is a differ-
tence of 0.88 m.m., and in the case of Merovingian
skulls the difference is 0.83 m.m. Between Coxyde
Franks and Rosmeer/Tongres Merovingians there is a
difference of 1l.25 m.m. In terms of variation in
tooth size, these differences are very large, and it
is hardly accurate to describe the tooth dimensions
recorded for these different groups as "similar". It
is probable, however, thet these differences are part-
tly due to the small numbers of skulls in some of the
groups.

From the evidence available it would seem that
tooth size tended to diminish during Neolithic, Bronze
Age and Dark Age periods, but then increased slightly
in mediaeval times. It has been suggested that
traits of earlier populations may reappear in later
periods under certain circumstances, e.g. Coon (1939)
spoke of the "Neolithic re-emergence" in industrial

Britain/
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Britain in the 19th century, and there is the possib-
:ility that the slight increase in tooth sigze in med-

tiaeval times might be due to some such phenomenon.

C. Comparison of crown size in

meciaeval Danes and modern races.

Consideration must also be given to comparison of
tooth size in the mediaeval Danes and in various modern
races, both white and coloured.,

In order to carry out such comparisons, it was
necessary to make use of statistical data published by
other workers in this field. The question of possible
errors introduced in this procedure was important. Mot
all authors carried out tooth measurements on the nat-
tural teeth : instead, several of them used plaster
casts of the dentition. This could give-rise to err-
tors, due to distortion in the impression material dur-
ting taking of the impressior, to dimensional changes
in the impression material during setting, and to di-
imensional changes in the material of the cast. Hunter
and Priest (1960) found that measurements on casts were
or an average 0.1 m.m. larger than those of the actual
teeth. Since differences of as little as 0.2 m.m. in

the/
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the Danish material proved to be significant, a consis-
stent error of this amount could exert a considerable
influence on the results of comparisons made with di-
tmensions of natural teeth.

Those workers who employed casts of the dentition
of living individuals, on the other hand, had no diff-
ticulty in sexing their material, and there can be no
error involved from this cause. Many of them also
used casts of the teeth in children, and attrition
would not be expected to cause any error in tooth mea-
tsurements. Thus the measurements of teeth made on
casts may on several counts be expected to be rather
larger than those made on the natural teeth.

When comparing results obtained by different work-
ters who measured natural teeth, sources of error still
existed. Teeth which had undergone & slight amount
of attrition were used by every worker, and the diff-
ticulty lay in the fact that one could not knmow to what
extent the criteria used by different workers for accep-
ttance or rejection of slightly worn teeth had varied.

Measuring points also varied particularly in re-
tspect of the mesiodistal diameter, as has already been
noted in Chap. 4., A further point which may be

remarked/
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remarked upon is that measurements of extracted teeth
are liable to show discrepancies from measurements of
teeth still in position in the jaw, especially as far
as the mesiodistal diameter is concerned, as the mea-
ssuring points are more easily reached in the extract-
ted tooth. Keene (1964) made a similar point when
he drew attention to the possibility that varying age
might have an effect on the accuracy of tooth measure-
tments in children, since a different meesurement might
well be recorded when the teeth were spaced and readily
accessible, from that obtainable later when the teeth
were closely packed together. In tests made on a
plastic dentoform, measurements of spaced teeth were
consistently larger and were also repeatable with
greater constancy than measurements of teeth in con-
itact.

It is obvious that the results of any statistical
comparison between measurements obtained under circum-
istances which admit of so many possible sources of
discrepancy, must be accepted only with caution. For
this reason, only those comparisons which gave a sig-
inificant result at the level P< 0,001 have been con-
‘sidered as acceptable. A further safeguard was

employed/
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employed in omitting any calculation involving a group
of fewer than 10 observations.

The following criteria were adopted in selecting
published results for statistical comparison with the
Danish material. The material must have been differ-
sentiated into male and female, with results published
separately for the two sexes. The published data must
also include the standard deviations calculated for
each tooth dimension by the particular author, and this
condition at once eliminated all studies published be-
tfore 1931. It was essential that the standard devi-
tsation should be available, since in order to carry out
the 't' test for significance, the function S(x—f)2
had to be calculated, using the formula

s5(x-x)? = s?(n-1),
where s is the standard deviation and n the number of
observations.

Some authors quoted the standard error of the
mean instead of the standard dewiation, and in these
cases no statistical comparison could be carried out.
Although it would be possible to calculate an approx-
timation of the standard deviation from the standard
error, this calculation could not be made with

sufficient/
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sufficient accuracy to allow of the resulting figure
being used in further statistical work.

It has already been stated that no results pub-
tlished prior to 1931 were suitable for statistical
comparison with those obtained for the mediaeval Danes,
gince before that date statistical constants were not
calculated in odontometric studies. Such works as
those of Hillebrand (1909) on Hungarians, Miyabara
(1916) on Japanese, Campbell (1925) on Australian
aborigines, Janzer (1927) on New Pomeranians, Drennan
(1929) on Bushmen and Middleton Shaw (1931) on Bantu
thus could not be used in comparison.

Mijsberg (1931) stated in his study of Javanese
teeth that he had calculated standard deviations of
the measurements he obtained, but the figures which
were quoted were clearly not the standard deviations
but the standard errors of the means, and were accept-
ted as such by Moorrees, who included them in the
tables in his book "The Aleut Dentition" (1957).

Though many studies have since been published in
which tooth dimensions have been used for one purpose
or another, most of these were unsuitable for statis~

ttical comparisons. In 16 studies of modern dentitions

in/
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in which tooth dimensions were stated to have been
measured, the actual mean values obtained were not
quoted in the published paper (Ritter, 1933; Arai,1939;
Lundstrgm, 1942, 1943; Nance, 1947; Ballard ang Wylie,
1947; Neff, 1949: Moorrees and Reed, 1954; Bolton,
1958; Lysell, 1960; Moorrees and Chadha,1962; Moorrees
& Reed, 1964; Lundstrom, 1964; Garn, Lewis and Kerewsky,
1965 a and b; Garn, Lewis, Kerewsky and Jegart, 1965),
However, in the papers by Lundstrgm, Moorrees et al.,
and Garn et al., the population studied was stated or
implied to be one for which tooth measurements had been
pnblished by the same authors in another paper,

De Jonge Cohen (1940), Begg (1954) and Brabant
(1965) reither made sex differentiation of their mat-
terial, nor provided statistical data in their publish-
ted papers. Nelson (1938), Ballard (1944), Gabriel
(1955) and Dahlberg (1961) published the standard dev-
tiations of the mean tooth dimensions of the Pecos
Indian, American white, Australian aboriginal and
Melanesian teeth which they examined, but did not make
sex differentiation of their material. On the other
hand, while Stein and Epstein (1934) and Garn, Lewis
and Kerewsky (1964) divided their subjects according

to/
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to sex and in fact made a comparison of the mesiodistal
diameters of the teeth in males and females, they did
not publish standard deviations in their reports. 1In
the papers by Smyth and Young (1932) and Filipsson and
Goldson (1963) sex differentiation was made and stan-
tdard deviations were quoted, but in each case the mes-
tiodistal diameters of only two teeth were studied,
and these results have not been used in the present
comparisons. Beyron (1964) measured only the inecisors
of Australian aborigines and published no statistical
constants. The results obtained by Yamada (1932) for
the Japanese might have been suitable for purposes of
comparison, but the original papers were unfortunately
unobtainable and the tables published by Moorrees
(1957) included only mean values and standard errors
of the means for this material. Goose (1963) also
published standard errors of the means instead of stan-
tdard deviations for his measurements of English 17th
- 19th century teeth, and therefore a statistical com-
tparison could not be made between his results and
those obtained for mediaeval Daneso

When those studies were eliminated, in which sex
differentiation had not been made and/or statistical

data/
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data had not been supplied, there remained a small

group of odontometrical publications, which providead
results suitable for statistical comparison with those
for mediaeval Danes. These were the papers by Hosaka
(1936) on Chinese, Lundstrom (1944) and Seipel (1946)
on Swedes, Pedersen (1949) on East Greenland Eskimos,
Selmer-Olsen (1949) on Lapps, Thomsen (1955) on
Tristanites, Moorrees (1957) on Aleuts, Moorrees et

al (1957) on American Whites, Stihle (1959) on Swiss
and Barrett et al (1963, 1964) on Australian aborigines.

A statistical comparison was carried out between
each of these races and the mediaeval Danes in respect
of tooth dimensions., At the same time a similar com-
tparison was made between the figures for mediaeval
Danes and those published for mediaeval Swedes by
Lysell (1958b).

In order to avoid constant repetition of the re-
tsults for mediaeval Danes, separate tables have not
been constructed for each racial group. Instead,
all the results for comparison of a dimension of a
particular tooth have been collected in the same table.
Separate tables have been compiled for the results in
males and in females. Since these Tables 43 - 50

are/
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are still somewhat cumbersome, they have been relegat-
ted to an Appendix.

The first of these comparisons to be considered
was that between the Danes and the mediaeval Swedish
skulls from Vasterhus. This skeletal material was
excavated in 1951 from a graveyard in Northern Sweden.
The probable period of use of this cemetery was from
the 11th to the 13th century A.D. (Lysell, 1958 a).
Lysell pointed out that the material may not have been
truly representative of the local population, since
there were communications from the area both eastwards
to the Bothnian Sea and westwards into Norway. Prob-
tably there were also some Lapps in the district.

Lysell's main aim in measuring the mesiodistal
diameters of the permanent teeth in this mediaeval
material was to demonstrate the rapid progress of
attrition. He therefore measured the teeth of skulls
belonging to three age groups - juvenile, adult and
mature, The measurements obtained from the juvenile
group were used for purposes of comparison in the
present study, as it seemed that the teeth of these
skulls would at least show no more attrition than

those of mediaeval Danes, and probably less.

No/
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No measurements were made of the labiolingual
dimensions of the Vasterhus teeth.

In almost every instance, the mean value recorded
for the mesiodistal dimensions of the teeth of both
males and females from Vasterhus was quite considerably
smaller than the corresponding mean values of the medi-
taeval Danish teeth. The single exception was the
mesiodistal diameter of the maxillary third molar in
the females, which was slightly larger in the V#4sterhus
group.

No statistical comparisons could be made in the
case of the females, since in no instance did the num-
tber of observations for a particular dimension exceed
8. The numbers of teeth measured in Vasterhus males
were also small, but were just sufficiently large to
permit a statistical evaluation of the differences be-
ttween the groups. In the case of the mandibular
first molar this difference was significant at the
level P2 0,001, and in the case of the maxillary first
incisor and first premolar and the mandibular second
incisor, canine, and first premolar the differences
were significant at the level P<0.01.

Thus in spite of the small numbers of measurements,

some/
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gsome of the teeth in Vasterhus males could be shown
to be significantly smaller in mesiodistal dimension
than those of mediaeval Danes,

Tooth size in modern Swedes was examined first
by Lundstrgm (1944), who measured the mesiodistal
diameters of all the permanent teeth except the second
and third molars, in children attending the Eastman
Institute in Stockholm. The measurements of incisors
and canines were made directly in the mouth, while
premolars and first molars were measured on models
cast from hydrocolloid impressions. No labiolingual
diameters were measured.

The mesiodistal measurements were published for
right and left sides separately and those from the
right side were chosen for comparison with the medi-
taeval Danes.,

The mesiodistal diameters of the teeth of males
in Lundstrom's Swedish group were sometimes larger
and sometimes smaller than those of mediaeval Danes.
The incisors and first molars of both jaws were
smaller in the Swedes, but none of the differences
was sufficiently large to be significant. The upper
canines were very slightly larger and the lower
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canines very slightly smaller in the Swedes. The
only teeth which showed a marked difference in mesio-
:distal dimension in the two groups were the premol-
sars of both jaws and these teeth were significantly
larger in the Swedes than in the Danes.

All the teeth of the Swedish females were larger
in mesiodistal diameter then those of the Danes, but
the differences were in many instances very small
and the only ones which were significant were those
for the four premolars.

The Swedes studied by Seipel (1946) consisted
of children of 4 who were patients at the Eastman
Dental Institute in Stockholm, children of 13 from
the municipal schools of Stockholm, and persons of
21 of whom the male section were conscripts to the
Swedish Navy while the females were Post Office em-
iployees, nurses and students. Apprbkimately 500
individuals of each age group were examined and the
sexes were almost equally represented.

Mesiodistal diameters of all the permanent teeth
were measured, and these measurements were made dir-
tectly on the teeth in the mouth. Since Seipel's
main object was the study of spacing and crowding of

the/
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the dentition, no measurements were made of the lah-
tiolingual diameters of the teeth.

The mesiodistal diameters of the maxillary first
molar, mandibular first incisor and mandibular first
molar were smaller in Seipel's Swedish males than in
mediaeval Danish males, but none of these differences
could be shown to be significant. All the other
teeth showed larger dimensions in the Swedes than in
the Danes, and in the case of the maxillary canine,
first premolar, second premolar, second molar and
third molar, and the mandibular canine, first premol-
tar, second premolar, second molar and third molar,
the Swedish teeth were significantly larger than those
of the Danes. Some of the differences were quite
considerable.

In the females, only the maxillary third molar
of the Danes presented a mesiodistal dimension which
was larger than that of the Swedish females. No
calculation of significance could be made for the
third molar of either jaw in the females, since the
numbers of observations were small and Seipel did
not publish the standard deviations for these teeth.

The mesiodistal diameters of all the other teeth

except/
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except the maxillary first molar, mandibular first

molar and mandibular first incisor were significant-

:ly larger in the mesiodistal dimension in the Swedish

femalese.

It thus seemed that in the mesiodistal dimension,

the teeth of mediaeval Danes were smaller, and some-
:times considerably smaller, than the teeth of
Seipel's group of Swedes.

Lysell (1958 b, 1960) stated that he measured
both mesiodistal and labiolingual tooth diameters of
modern Swedish children, on plaster models., With
reference to the mesiodistal diameters, he remarked
that these were similar to the results published by
Iundstrém and Seipel. He did not quote the actual
results he obtained and therefore the degree of sim-
tilarity could not be examined, but it should be
noted that there were some quite considerable diff-
terences between Lundstrom's and Seipel's results -
differences of a magnitude that would very probably
give significant results were statistical tests app-
tlied.

Apart from this, Lysell did not make any comment

upon the very large difference between the mesiodistal
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diameters of the teeth from the juvenile Vasterhus
naterial and of the teeth from the modern Swedish
population as studied by Lundstrdm and Seipel.

Stahle (1959) studied tooth size in Swiss chil-
sdren, probably from the Zurich area, in connection
with the prediction of tooth size in orthodontic
cases, The mesiodistal measurements of only the
incisors, canimes and premolars were made.

The maxillary central incisors and mandibular
central and lateral incisors of Swiss males proved
to be slightly smaller in mesiodistal diameter than
those of the Danes. The magxillary lateral incisors
and mandibular cenines were slightly larger in the
Swiss, while the maxillary canines and all the pre-
tmolars were considerably larger in the Swiss, with
differences which produced highly significant values
of '¢',

For the females, all the mesiodistal dimensions
were larger in the Swiss than in the Danes, and the
differences were significant for all the teeth com-
tpared except the mandibular first incisor.

The general tendency was thus for the incisors,

canines and premolars of modern Swiss to show rather
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larger mesiodistal diameters than did those of med-~
tiaeval Danes. This tendency was more marked in
the females than in the males.

Mesiodistal diameters of the teeth of North
American children of European stock were studied by
Moorrees et al. (1957). All the teeth except the
third permanent molars were measured, and in calcul-
tating mean values the average of the measurements
from left and right sides of each individual was used.
Measurements were made upon plaster casts. Labio-

tlingual diameters were not measured.

The values of tooth dimensions in American Whites
were sometimes larger and sometimes smaller than those
for mediaeval Danes. The differences were often very
small, and in relatively few instances was a signif-
ticant difference recorded.

The teeth whose mesiodistal dimensions did show
a significant difference between American Whites and
mediaeval Danes were the‘same for both sexes ~ all the
premolars and the second maxillary molar. In each
case the American teeth showed a higher mean value
than the Danish.

There appeared to be little difference in mesio-
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tdistal dimension between the teeth of American
whites and mediaeval Danes, except in the case of
the maxillary and mandibular premolars and the max-
tillary second molar.

Selmer-Olsen (1949) carried out a detailed odon-—
ttometric study of the Lapp dentition. His material
consisted of skulls excavated from six sites in the
Finnmark district of northern Norway. They were
believed to have become mixed to some extent with
the Nordic population of Norway.

Both mesiodistal and labiolingual diameters of
all the permanent teeth were measured, and in the
statistical tables, measurements from both sides of
the jaw were pooled in order to increase the amount
of data available.

In a few instances the mean mesiodistal diameter
of Lapp teeth was slightly larger than that of med-
tiaeval Danes, but in genefal the Lapp teeth were
smaller. In the males they were significantly
smaller in several instances - the maxillary first
incisor, first, second and third molars, and the man-
tdibular first and third molars. In the females, a

few more of the teeth showed a higher mean in Lapps.
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Only the three maxillary molars and the mandibular
third molar were significantly smaller in the Lapp
females, while the maxillary second incisor was sig-
inificantly larger in mesiodistal dimension in Lapps
than in Danes.

With one exception (the mandibular second molar
in the males) the labiolingual dimensions of Lapp
teeth were smaller than those of Danish teeth.
Significant differences were found for the maxillary
canines, second premolars, first, second and third
molars of both sexes, and for the mandibular canines,
first and second premolars of both sexes.

Lapp teeth were therefore generally smaller in
both dimensions than Danish teeth, and this was more
consistent for labiolingual than for mesiodistal dia-
tmeters. A greater number of significant differen-
ices was found in males than in females for the mes~
tiodistal dimension, but the teeth which gave sig-
inificant differences in labiolingual dimension were
exactly the same in males and females.

In a general comparison of the teeth of mediae-
tval Danes from Aebelholt and Naestved with those of
other white groups, it may be stated that in
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mesiodistal dimension the Danes have larger teeth
than mediaeval Swedes or Lapps, slightly smaller
teeth than Lundstrdm's Swedes or the American Whites,
and distinctly smaller teeth than Seipel's Swedes

and the Swiss.

It is difficult to judge to what extent these
results represent the true relative sizes of the
teeth in the various populations, or to what degree
the measurements may have been affected by attrition
or other distorting factors. Selmer-Olsen (1949)
had already stated that the Lapps possessed small
teeth compared to those of other races, and it is
therefore not surprising to find that the Danish
teeth are larger. On the other hand, the small di-
smensions of the Vasterhus teeth compared to those
of the Danes are unexpected. The difference cannot
be accounted for solely on the basis of attritionm,
since the Vasterhus skulls from which the measure-
tments were obtained are those of juveniles. The
Danish skulls are mostly those of young adults, and
their teeth would therefore have been expected to
show slightly more attrition. It is poséible that

there was an even higher proportion of Lapp blood
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in the Vgsterhus population than Lysell (1958 a)
suggested,

There is a considerable degree of variation in
the mesiodistal dimensions recorded for the teeth
of the four modern White populations. The figures
reported by Seipel for Swedes and by Stghle for Swiss
children are almost all higher than those recorded
by Lundstrom for Swedish children and Moorrees for
American white children. Perhaps the most surpris-
ting difference is that between the two groups of
Swedish children, both of which derived from Stockholm.
These differences appear to be rather more pronounced
in the males than in the females.,

For labiolingual tooth dimensions, the Danes
can only be compared with the Lapps, whose teeth are
found to be smaller in this dimension than those of
the Danes. It is unfortunate that no statistical
data are available concerning the labiolingual dia-
tmeters of the teeth of any modern white group other
than the Lapps, since attrition affects the labio-
slingual dimensions less than the mesiodistal dimen-
tsions.

Since there were some fairly large differences
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in mesiodistal diameter between the teeth of mediae-
sval Danes and those of modern Swedes, Swiss and
American Whites, and especially since the Danish
teeth tended to be smaller than the teeth of these
modern white groups, it was considered worthwhile +to
examine the results obtained by Goose (1963) from
"modern" (i.e. 17th - 19th century) English skulls.,
Mesiodistal and labiolingual measurements had been
recorded in this material from all the maxillary
teeth except the first incisors, and sex differen-
stiation was made. No results were published for'
mandibular teeth. It haa already been stated that
no statistical comparisons could be made using this
English material, since the standard deviations of
the tooth measurements had not been published.

Mean values and numbers of observations for the
Danish and English populations have been listed in

Tables 51 and 52,
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TABLE 51.

Mesiodistal dimensions of maxillary teeth in mediaeval
Danes and 17th - 19th century English,

Males
Danes English
n X n X
1° 33 6,78 10 6.35
G 62 T.76 17 7.70
pt 58 6.73 38 6.54
p° 49 6.52 43 6.49
e 31 10.79 65  10.49
W 72 9.63 57 9.51
W 88 8.87 35 8.82
Females
Danes English
n X n x
12 70 6437 4 6.12
¢ 97 T.44 8 To42
pt 97 6054 16 6.40
p? 87 6.33 15 6.30
n 76 10.31 31 10,22
M2 105 9.17 26 9.23

w 71 847 14 8445
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TABLE 52.

Labiolingual dimensions of maxillary teeth in med-
:iaeval Danes and 17th - 19th century English.,

Males
Danes English
n X n =
1° 43 6.46 10 6.38
¢ 62 8.47 17 8.46
Pt 81 8.99 38 8.82
p° 84 9.16 42 9.26
ut 60 11.54 65 11.46
u 94 11.29 61 11.48
u’ 95 10.63 27 11,04
Females
Danes English
n X n | X
1° 83 6.09 3 5.97
C 102 8.00 7 7.97
pt 118 8.68 14 8,62
P 111 8,77 14 8.91
v 99 11.04 32 11.02
u® 112 10.92 24 10.90

W 79 10.14 7 10.80
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0f the 28 mean measurements recorded for the
modern English teeth, 22 were smaller than the corr-
tesponding diameter of mediaeval Danish teeth, though
in most instances the difference was not very great.
Only 3 tooth dimensions in the modern English group
gave a mean value which was markedly larger than that
of mediaeval Danes.

In contrast to the teeth of modern Swedes, Swiss
and American Whites, the teeth of 17th - 19th century
English skulls appear to be slightly smaller than
those of mediaeval Danes.,

The remaining population groups for which odonto-
imetric data was available were all of coloured or
mixed coloured and white origin.

In 1955 Thomsen's odontological survey of the
population of Tristan da Cunha was published. This
study was made on dental casts of the entire popul-
tation of 188 individuals who were living on Tristan
da Cunha in 1937. The inhabitants of this remote
igland are of mixed white, negroid and Malayan stock,
and as a result of their isolation have undergone
very considerable inbreeding. Mesiodistal diameters
of all the permanent teeth were measured, and
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labiolingual diameters were also recorded for all
but the permanent incisors.

A few of the mesiodistal diameters in male
Tristanites were slightly smaller than the values
for Danes, but most of them were larger, and those
for the maxillary first premolar and second molar
and for the mandibular second premolar were signif=-
ticantly larger in Tristanites. The mesiodistal
diameters in female Tristanites were consistently
larger than in Danes, and the differences were sig-
tnificant in the case of the maxillary first incisor,
canine, first and second premolars and second molars,
and of the mandibular second incisor, canine, first
and second premolars and second molar,

No results were available for incisors, but the
labiolingual diameters of all the other teeth in
Tristanites of both sexes were larger than the corr-
tesponding diameters of Danish teeth. The differ-
iences were very great, in the order of 1l-2 m.m.,
and were all significant, with very high values of
£,

The teeth of Tristanites were in general larger
than those of mediaeval Danes and this was particularly
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marked in the labiolingual dimension. In the mesio-
:distal dimension the difference between the two
racial groups was more marked in the females than in
the males.

The Chinese teeth, whose measurements were pub-
tlished by Hosaka in 193%6, were obtained from Man-
schuria, and were said by Moorrees (1957) to be de-
:rived from males only. Measurements of all the
permanent teeth were made in both mesiodistal and
labiolingual dimensions. These measurements appear
to have been taken on the teeth themselves, but the
material and methods were only briefly mentioned in
the short German summary, while the text of the paper
was in Japanese.

Some of these Chinese teeth were larger in the
mesiodistal dimension than those of the Danes, while
others were smaller. The canines, first and second
premolars of both jaws were significantly larger in
the Chinese, while the first maxillary molar of this
group was signifiéantly smaller in mesiodistal dia-
imeter than the corresponding tooth in the Danish
males,

In the labiolingual dimension also, the Chinese

teeth
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teeth were sometimes larger and sometimes smaller
than those of the Danes. Significant differences
were recorded for the first premolar of both Jjaws
and for the mandibular second molar. In each case
the Chinese teeth were larger.

There did not appear to be any obvious and con-
tsistent size relationship between Chinese and med-
tigeval Danish teeth. For both mesiodistal and lab-
tiolingual dimensions, now one group and now the
other showed the larger value. The first premolar
in both jaws was larger in both dimensions in the
Chinese, and the second premolars and canines were
significantly larger in the mesiodistal dimension
only. Otherwise there seemed to be no consistent
difference in tooth size between the groups.

The Aleuts examined by Moorrees (1957) formed
the total population (156 individuals) of the Aleutian
Islands in 1948. These people are a Mongoloid race,
in whom two different Eskimoid strains can be detect-
tede There is a slight white admixture, mostly due
t0 the advent of Russian fur traders in the latter
paert of the 18th centurye.

Measurements were made on plaster casts from
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impressions taken in the field. The study was an
anthropological one, and the teeth were measured in
both mesiodistal and labiolingual dimensions. Since
the available mgterial was rather small, teeth from
both sides were measured and the measurements were
pooled.

Some of the Aleut teeth were smaller in the
mesiodistal dimension, but the majority were larger
than in the Danes, and in a number of these the diff-
terences were significant. The following teeth
were significantly larger in mesiodistal dimension
in male Aleuts than in Danes : maxillary second in-
tcisor, canine, first premolar; mandibular canine,
second premolar and second molar. The number of
significantly larger teeth increased in the female
Aleuts to ten, with the addition to the above list
of the maxillary second premolar and second molar
and of the mandibular first premolar and third molar.

A1l but two of the labiolingual dimensions of
the teeth of Aleut males were larger than the corr-
tesponding diameters of Danish teeth. Only two of
these showed significant differences - the maxillary

first premolar and the mandibular second molar.
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The teeth of female Aleuts all had larger labiolingual
diameters than those of Danish females, and the diff-
terences were significant in the case of the maxillary
first premolar, and of the mandibular first premolar,
second premolar, second molar and third molar,

Aleut teeth tended to be rather larger in both
dimensions than those of mediaeval Danes. This diff-
terence was more pronounced in females than in males,
and was also rather more marked in mandibular than in
maxillary teeth.

The Bskimos studied by Pedersen (1949) derived
from East Greenland, and had received no admixture of
white blood. Tooth measurements were made upon 52
skulls, and both mesiodistal and labiolingual dia-
imeters were measured in all the permanent teeth ex-
icept the incisors. Measurements were given separ-
tately for the two sides, and those from the right
side were used for comparison in the present study.
Since the amount of material was small, the numbers
of measurements in many instances were too few to
permit of a full statistical comparison,

The mesiodistal dimensions of all the teeth
studied in the Eskimos were larger than those of the
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mediaeval Danes. Statistical tests of significance
could be carried out only for the three maxillary
molars and three mandibular molars of males, and for
the maxillary first molar of females. Of these

seven calculations, three provided statistically sig-
tnificant results - for the maxillary second and

third molars and the mandibular second molar of males.

Most of the labiolingual diameters of the Eskimo
teeth were also larger than those of Danes. Five
teeth in the females, the maxillary canine, first
premolar and second premolar, and the mandibular can-
tine and second premolar, were exceptions, being
smaller in Eskimos than in Danes. The numbers of
observations recorded in these cases were extremely
small,

Calculations could be carried out for the same
teeth as with the mesiodistal dimensions. Signif-
ticant differences in labiolingual dimgnsion were
recorded for the maxillary third molar and the man-
tdibular first, second and third molars of males.

The evidence suggested that most Eskimo teeth
were considerably larger than those of Danes. The
differences would probably have shown greater
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statistical significance had the numbers of obser-
:vétions been larger.

Barrett and his colleagues (1963, 1964) recent-
:ly published studies of tcoth dimensions in the
Wailbri tribe of Australian aborigines, who live in
Central Australia. Measurements were made on casts
of the dentition, and were reported separately for
mesiodistal (1963) and labiolinguel (1964) dimensions.
In the statistical preparation of the data, the aver-
tage of the measurements from left and right sides
was used.

A1l the teeth of Australian aborigines of both
sexes wére considerably larger in mesiodistal dimen-
tsion than were the corresponding teeth of the medi-
taeval Danish population. Apart from the mandibular
first incisor of males, where lack of data in the
Danigh group precluded statistical comparison, the
differences for all teeth were shown to be statistic-
ially significant, and the values of 't' were eX~
ttremely large.

The labiolingual diameters of the teeth of both
sexes were also consistently larger in the Australian
aborigines than in mediaeval Danes. All the
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differences proved to be significant, with very high
values of 't'.

Australian aborigines have long been said to
possess very large teeth (e.g. Campbell, 1925), and
it is therefore to be expected that there should be
a considerable difference in size when compared to
the mediaeval Daness

As well as comparing the dimensions of the Dan-
tish dentition with those of each race in turn, the
position of each tooth dimension of the Danes, in
comparison with the values recorded for the other
races, may be briefly examined,

The relative positions of the different groups
studied, varied with each tooth dimension. With
one or two exceptions, the Danish teeth occupied
positions fairly low in the rank order of size.

Only mediaeval Swedes and Lapps were consistently
placed lower.

In the mesiodistal dimension, the maxillary
central incisors and first molars and the mandibular
first incisors, second incisors and first molars of
mediaeval Danish males were relatively large in com-
‘parison with those of other groups, while in the

females/
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females the same teeth occupied intermediate positions
in the rank order of size. All other mesiodistal
dimensions were small compared with those of other
groups, and this was particularly marked in the case
of the premolars.

For labiolingual dimensions, the comparisons
were mainly with coloured groups, and the Danish
teeth were generally low in the rank order of size,
except for the first maxillary molar, where the

Danish males took up an intermediate position.

D. Discussion.

It is hardly surprising that mediaeval Danish
tooth dimensions should be small in comparison with
those of coloured races, since various workers have
already reached similar conclusions concerning the
relative size of teeth in white and coloured races
(Campbell, 1925; Drennan, 1929; Shaw, 1931; Goose,
196%; Barrett et al 1963, 1964). But it is unex-
ipected to find that mediaeval Danish teeth also
tend, in general, to be smaller than the teeth of
modern white races, particularly Seipel's Swedes
and Stéhle's Swiss. To what extent the differences
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nay be due to variations in measuring technique, or
to attrition in the Dagnish material, cannot be det-
sermined. In view of the results obtained by meas-
suring the teeth of the Danish children from Aebelholt,
it seems unlikely that attrition can account for the
entire difference in tooth dimensions.

If possible inaccuracies in the measurements
are disregarded, an examination of the results in the
present study and of the result‘s of other workers
suggests that the teeth of European races gradually
diminished in size from Mesolithic times to the early
centuries of the Christian era, and then increaéed
slightly from mediaeval times to the present. There
are some inconsistencies in the results : for in-
istance, mediaeval Swedish teeth are smaller, and
Belgian Merovingian and mediaeval teeth appear to
be larger, than those of mediaeval Danes. Also,
17th - 19th century English teeth seem to be slight-
tly smaller than those of mediaeval Danes., Never=-
‘:theless, the fact that mediaeval Swedish, mediaeval
Danish and 17th - 19th century English teeth are all
smaller than the teeth of four 20th century white
groups does suggest a gradual increase in tooth
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dimensions, at least over the last few centuries.
If this apparent increase in tooth size is real,
then an explanation must be sought.

Such processes of increase or decrease in the
size of organisms or organs are generally ascribed
to genetic changes. Tooth size has been consider-
ted to be genetically determined (e.g. Goose, 1962,
1963), but Mgller (1965) has recently pointed out
that changes in nutrition or in trace elements in
the diet may also affect tooth size in humans.
Similar results have been obtained from experimental
animals by several workers, including Paynter and
Grainger (1956, 1962), Holloway, Shaw and Sweeney
(1961) and Kruger (1962).

It is a well-established fact that the average
height of adult individuals of European origin has
been increasing, at least since 1880, by about 1 c.m.
per decade, and this increase in body size is usually
attributed to improved nutrition and environment
(Tanner, 1962). Though Filipsson and Goldson (1963)
could not demonstrate any correlation between tooth
size and stature, it does not seem unreasonable to
suggest that a general increase in body size in a

population/
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population might be accompanied by an increase in
tooth size, if the factors involved were those that
affected the determination of tooth size.

Goose (1962) observed a reduction in the size
of the palate in modern individuals, when compared
with palate size in Romano-Britons and Anglo-Saxons,
and attributed this decrease in palate size to dim-
tinished function of the jaws subsequent to the in-
ttroduction of a softer diet in 17th century Britain.
Goose also pointed out that this reduction of the size
of the palate reduced the size of the alveolar pro-
icess of the jaw and led to crowding of the teeth.
If the teeth are becoming slightly larger due to im-
tproved diet, while the dental arches are diminishing
as a result of decreasing function, then the problem
of crowding of the dentition will be increased still

further,
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CROWN PROPORTION IN

MEDIAEVAL DANES

As well as studying the individual tooth dimen-~
isions, some workers have used combinations of these
measurements in an attempt to express overall crown
size or crown shape. Three of these calculated fun-
:ctions have been used by differeﬂt authors. Two of
them, the crown‘area or robustness value, and the
crown module, have already been' described in Chapter
5 The robustness value has been used in the study
of rank order of molar size, where a general express-
tion of crown size was required. Apart from this,
the use of the robustness wfalue and the crown module
did not seem necessary in the present study, since
the size of the tooth crowns had been examined in
detail by means of a study of the mesiodistal and
labiolingual diameters separately, a procedure which
seemed to the writer to be preferablel on account of
its greater accuracy.

The third quantity calcula‘bed; from mesiodistal
and labiolingual diameters is the crown index, ob-
ttained by the formula :

Crown index = labiolingual diameter x 100
mesiodistal diameter

The/
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The crown index attempts to express numerically the
proportions or shape of the tooth crown. Its con-
sstruction and use are similar to those of the anth-
sropological indices commonly used in the study of
shape and proportion in the skull, face and other
parts of the skeleton. |

Previous work with the crown index had not pro-
ivided any clear-cut results. Thomsen (1955) and
Moorrees (1957) both found that the crown indices
gave less evidence of sex and racial differences
than did the mesiodistal and labiolingual diameters
themselves., Selmer-Olsen (1949) and Pedersen (1949)
observed racial differences in crown indices in
dealing with Lapp and East Greenland Eskimo material,
but Selmer-Olsen found no marked sex differences in
the Lapps. In other words, teeth appeared to differ
more in actual size than they did in shape. Similar
results had been obtained by the writer in studying
the prehistoric Scottish material. Nevertheless,
it was decided that for the sake of completeness an
examination of the crown indices should be included
in the present study of the mediaeval Danish dentit-
‘ion, particularly since no data had been published

concerning/
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concerning crown indices in any recent Indo-European
racial group.

The numbers of crown indices calculated were
rather lower than the numbers of mesiodistal and lab-
siolingual diameters available, since frequently
only one of these measurements could be recorded from
a particular tooth. The same procedure was used as
in dealing with the absolute measurements : the indices
were calculated only for the teeth from the right dide
of each individual, with substitution from the left

where the index from the right side could not be

calculated.

A. Sex comparison of crown proportions

in Aebelholt and Naestved groups.

Comparisons were made between the mean crown
indices calculated for the males and females of each
Danish population, and between Aebelholt males and
Naestved males, Aebelholt females and Naestved fe-
tmales,

The comparison between mean crown indices of the
teéth of Aebelholt maleS'aﬁilAebEiholt females is

presented in Tables 53 and 54 and Pigs. 26 and 27.
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TABLE 53.
Mean crown indices of maxillary teeth in the Aebelholt
group ; comparison of males and females.
Tooth Sex n X s v a t
1 M 8 84.1 4.5 5.4
I 1.5 0.63
27 82.6 603 Te6
o M 10 96.9 11.3 11.7
I l.4 0.44
30 95.5 ToT 8.1
M 22 110.4 5.1 4.6
C 4,0 2,92%*
F 39 106.4 5.1 4.8
1 M 24 134.2 6.8 5e¢1
P 1.9 1l.22
39 132.3 5.5 4,2
o M 20 140.5 8.1 5.8
P 1.9 1.04
32 138.6 5.1 367
1 M 14 108.5 5.2 4.8
M : 1.0 0.65
30 107.5 4.5 4.2
> M 36 11T.1 6.4 5.5
M 0.8 0.44
46 117.9 9.2 7.8 A
M 2,0 0,97
33 118.3 8.7 Te4
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TABLE 54. .

Mean crown irdices of mandibular teeth in the Aebelholt
group ; comparison of males and females,

Tooth. Sex. n X 8 v d t
Mo - - -

I1 - -
F 5 107.6 2.9 207
M 2 88.2 - -

12 - -

12 105.9 4.6 4.3

Mo 12 114.5 5.3 4.6
C ' 3,9 2,32%
P30 110,.6 4.8 4.3

M 19  112.8 5.2 ¥ 4.6
40  109.6 4.9 4.5

i
5/

=

22 116.6 6.7 5.7

PZ : 096 Oo38
F 34  116.0 5.0 4,3

M °© 9%.6 2.7 2,9

My 0.9 0.61
F 25 92.7 4.1 4.4
M 23 94.7 3.4 3.6

M, 0.9 0.88
F 40 9%.8 4.2 4.5
M 32 92,1 6.1 6.6

Mz 1.3 1.02

F 28 90,8 3.2 3.5
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The comparison of crown indices of the teeth
of Aebelholt males and females showed that there was
little sex difference in tooth shape in this popul-
sation, though the crown indices were almost always
slightly higher in the males than in the females.

The canines were the teeth in which sex differ-
tence appeared to be most pronounced. Maxillary
and mandibular canines both showed significant diff-
terences in crown index between males and females,
though the level of significance was not very high.
The only other tooth for which a significant sex
difference in crown proportions could be demonstrated
was the mandibular first premolar.

In each of these three cvomparisons, the crown
index of the teeth of males was rather higher than
that of the females, indicating that in the males
the teeth were proportionately, as well as actually,
greater in the labiolingual diameter than they were
in the females.

The crown indices for the Aebelholt children's

teeth have been listed in Table 55.



Crown indices in Aebelholt children.
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39
38
35
31
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TABLE 55.

Maxilla.

X

82.1

92,4

106.8

129.8

132.7

108.5

118.9
Mandible

106.8

104.6

113.6

108.3%

112.7

90.4

90,7

5.14
5.76
5.56
4.73
5.60
3.95

Te52

6.72
6.33
5.74
5.25
4,42
3.62

3465
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The crown indices calculated for the teeth of
the Aebelholt children were fairly close to those
of the adults. Sometimes the value lay between
that of the males and of the females, sometimes close
to that of the females, and in some cases a little
below that of the females. The teeth for which the
difference between crown index in the adults and
crown index in the children was most noticeable were
the maxillary second incisor and both premolars, and
the mandibular second premolar and first and second
molars. In each case this could be felated to a
low value for the labiolingual diameter of the tooth
in the children as compared to the values recorded
in adults. | The possible reasons for the smaller
mean values of some tooth dimensions in the Aebelholt
children have been discussed in Chap. 5.

The c¢rown indices of Naestved males and females

are compared in Tables 56 and 57 and Figs. 28 and
29,
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TABLE 56.
Mean crown indices of maxillary teeth in the Naestved
group ; comparison of males and females,
Tooth Sex n X s v a t
1 M 13 86,8 6.9 T+9
I 2.9 1l.53
22 8%,.9 4.4 5.2
2 M 17 9804- 10.1 10 0'3
I 2.1 0,76
30 96.3 865 8.8
M 28 109.0 5.1 4.7
c 0.5 0.33
48 108.5 6.9 6.4
1 M 28 134.6 6.3 4.7
P l.4 1.05
48 133.2 5.2 3.9
5 M 27 142.2 6.2 4.4
P 4,1 2.40%
44 138.1 Ted 5.4
1 M 17 108.4 4,1 3.8
M : 1.9 1.67
43% 106.5 4,0 3.8
o M 33 118.4 Te3 6.2
M 2.0 1.23
57 12044 7.5 6.2
3 M 37 121.5 8.9 . T3 ‘
M 0.1 0.05
F 41 121.4 9.2 Te6
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TABLE 57.

Mean crown indices of mandibular teeth in the Naestved
group ; comparison of males and females,

Tooth Sex n X s v a t

M 0 - - -
6 108.5 503 4.9

M 2 113.7 - -
14 109.0 T.3 6.7

M 1le 114.3 4.2 307
c 0.1 0.06
P34 114.2 5.9 502

M 26 113.3 8.1 © T.1
Py 1.1 0.61
F 46 112.2 6.9 6.1

M 28 120.5 T.1 5.9
Py 1.1 0.65
F 45 119.4 7.0 569

M 18 .  92.3 3.9 4.2

My 3.2 2,96%*
P32 95.5 3.5 3.7
M 30 95.0 5.1 5.4

M2 201 1088
P44 9T.1 4.5 4.6

M 34 95.0 5.0 5.3
Mz 0.5 0.42
F 40 95.5 5.2 504
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In the Naestved group also, the crown indices
in the males were usually slightly higher than the
indices in the females, though sometimes the reverse
was the case.

The differences between male and female proved
to be statistically significant in only two teeth :
the maxillary second premolar and the mandibular
first molar. In the case of the maxillary second
premolar, the males had teeth which were proportion-
tately greater in the labiolingual dimension. The
index was higher in females than males for the man-
tdibular first molar, and in this instance it would
be more accurate to say that the female tooth was
relatively smaller in the mesiodistal diameter than
that in the male.

There did not appear to be any marked differen~
tces in crown shape, as represented by the crown in-
sdex, between males and females of either Aebelholt

or Naestved group.

B. Comparison of crown proportions

in Aebelholt and Naestved groups.

Comparisons were next made between males of the
Aebelholt/
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Aebelholt and Naestved groups, and the results of
these comparisons are given in Tables 58 and 59 and

Figs. 30 and 3l.
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TABLE 58.

Mean crown indices of maxillary teeth in mediaeval
Danes ; comparison of Aebelholt males and Naestved
males.

Tooth Group n X s v a t
1 A 8 84.1 4.5 5.4

I 2.7 0.99
N 13 86.8 6.9 T.9
> A 10 96,9 11.3% 11.7

I 1.5 0.36
N 17 98.4 10,1 10,3

A 22 110.4 5.1 4.6

C : l.4 0.96
N 28 109.0 5.1 4.7

1 A 24 134.2 6.8 5.1
P 0.4 0.22

N 28 134.6 6.3 4.7

) A 20  140.5 8.1 5.8
P 1.7 0.82

N 27 142.2 6.2 4.4

L A 14 108.5 5.2 4.8
M 0.1 0.06

N 17  108.4 4.1 3.8

, A 36  117.1 6.4 5.5
M 1.3 0.79

A N 33 118.4 Te3 . 662

5 49 120.3 . 9.5 7.9
M 1.2 0,60
N 37  121.5 8.9 7.3




150-0
3
140-0
130-0
120-0
11@04

100:0 —

900

800 T T T T T T T

31, Mean' values' of the* crown inéices of the

mardibular teeth in Aebelholt ‘malés oand’
Naestved males.
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TABLE 59,

Mean crown indices of mandibular teeth in mediaeval
Danes ; comparison of Aebelholt males and Naestved

males.,

Tooth Group n x S v a t
A 1 - - -
I - -
. N 0 - - -
A 2 88,2 - -
12 - -
2 11307 - -
A 12 114.5 563 4,6
C 0.2 0.11
N 16 114.3 4.2~ 37
A 19 112.8 5.2 4.6
P, 0.5 0.23
N 26 113.3 8.1 7.1
A 22 116.6 6.7 5.7
P, 3.9 1.99%
28 120.5 7.1 5.9
. A 9 93.6 2.7 2.9
Ml 1.3 0.89
N 18 92.3 3.9 4,2
A 23 94.7 364 346
M2 0.3 0.24
N 30 95.0 5.1 5.4
A 32 92.1 6.1 6.6
M3 2.9 2.12%
N 34 95,0 5.0 5¢3
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No statistically significant difference in crown
index could be demonstrated in the maxillary teeth
of Aebelholt and Naestved males, though the indices
were usually very slightly higher in the latter.

The mandibular crown indices were also in gen-
teral slightly higher in the Naestved males than in
the Aebelholt males, and the differences in the case
of the second premolar and third molar were just
sufficiently large to show significance at the lowest
level P< 0,05,

On the whole, however, the crown indices of
Aebelholt and Naestved males were very similar.

A comparison of crown indices in the females of
the two groups is shown in Tables 60 and 61 and Figs.

32, 33.
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TABLE 60.

Mean crown indices of maxillary teeth in mediaeval
Danes ; comparison of Aebelholt females and Naestved
females.

Tooth Group n X s v a t
L A 2T 826 6.3 7.6

I 1.3 0.82
N 22 83.9 4.4 52
, A 30 955 7.7 8.

I 0.8 0.38
N 30 96.3 8.5 8.8

A 39 106.4 5.1 4.8
c 2.1 1.58
N 48  108.5 6.9 6.4

1 A 39 1323 5.5 4.2
P 0.9 0.79
N 48  133.2 5.2 3.9

5 A 32 138.6 5.1 3.7

P 0.5 0.33
N 44 138.1 T.4 5.4

1 A& 30  107.5 4.5 4.2
M 1,0 1.00
N 43  106.,5 4.0 3.8

5 A 46 117.9 9.2 7.8
M 2.5 1l.52
N - 57 12004 705 - 602 . o .

5 A 33 118.3 8.7  T.4
M 3.1 1.48
N 41 121.4 9.2  T.6
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TABLE

61.

Mean crown indices of mandibular teeth in mediaeval
Danes ;3 comparison of Aebelholt females and Naestved

females.
Tooth Group n X s v a t.
A 5 107.6 2.9 2.7
Il 0.9 0,34
6 10805 503 409
A 12 105.9 4.6 4.3
12 3.1 1.27
N 14 109,.0 Te3 6.7
30 110.6 4.8 4.3
C 3e6 2.6T**
N 34 114.2 5.9 5.2
A 40 109.6 4.9 4.5
Pl 2.6 1.98
N 46 112.2 6.9 6.1
A 34 116.0 5.0 4.3
P, 3.4 2.39%
N 45 119.4 7.0 5.9
25 92,7 4.1 4.4
Ml 2.8 2,7T5%*
32 95.5 3.5 367
A 40 93.8 4,2 4.5
M2 3e3 3,51%xx
N 44 97.1 4.5 4.6
28 90.8 3.2 345
M3 4.7 4.23%%%
N 40 95,5 5.2 5.4
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The crown indices of maxillary teeth showed no
significant differences between Aebelholt and Naestved
females., The values for the Naestved teeth were us-
tually slightly larger, but the differences were
small.

The crown indices of the mandibular teeth of
Naestved females were all higher than those of
Aebelholt females, and in five instances the differ-
tence was shown to have statistical significance.

The most highly significant differences were those
for the second and third molars, where significance
reached the high level P 2.0.001.

While the maxillary teeth of Aebelholt and
Naestved females were similar in shape, the mandib-
tular molars in the Naestved females were relatively
smaller in the mesiodistal diameter and larger in the
labiolingual diameter than were the corresponding
teeth in Aebelholt females. Reference to the tables
of absolute measurements (Tables 17 and 19) showed
that these teeth were similar in the labiolingual
dimension in both groups, but showed a statistically
significant difference in mesiodistal diameter.

The difference in crown index was thus produced by

the/



229,

the relative shortness of the mesiodistal diameter

of the mandibular molars in the Naestved females.

C. Variability of crown proportion

in mediaeval Danes,

An examingtion of the coefficients of variation
of the crown indices showed that the teeth which var-
tied most in proportion in both Aebelholt and Naestved
groups were the maxillary second incisors and third
molars of both sexes. The values of the coefficient
of variation for the crown indices of these teeth
were almost identical in the Aebelholt and Naestved
groups. There was little difference between the
coefficients of variation of the crown indices for
the other maxillary teeth and for the mandibular
teeth : nearly all of these coefficients lay between
3 and 6. Thus all teeth of the mediaeval Danes
showed a similar degree of variability in crown prop-
tortion, except the maxillary second incisors and
third molars, which appeared to vary considerably
more in shape than the other teeth.

Selmer-Olsen found that in the Lapps the great-
test variability of crown shape was shown by the

third/
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third moclars, and the crown indices of the first in-
scisor, canine and first molar showed the least var-
siation. The indices of the maxillary second in-
scisors of this population did not show exceptionally
high variability.

. The question of variability in crown index was

not discussed by Nelson (193%8), Pedersen (1949),

Thomsen (1955) or Moorrees (1957).

D, Summary.

In conclusion, it may be stated that no marked
sex difference can be demonstra%ed in crown propor-
ttion in either the Aebelholt or the Naestved group.
Nor is there evidence of differences between the
Aebelholt and Naestved groups, with the sole ex-
stception that the mandibular molars appear to be
relatively shorter mesiodistally in the Naestved
females than in the Aebelholt females.

These findings are in accordance with the re-
:sults obtained by other workers (e.g. Thomsen,1955)
who found little evidence of any sex or racial diff-
terences in crown shape, as expressed by the crown

index.

On/
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On the whole, Selmer-Olsen found that the crown
indices were rather higher in males than in females,
while Moorrees reported that crown indices were high-
ter in the female than in the male Aleuts. As crown
indices were usually slightly higher in the Danish

males than in the females, the Danish population re-

¢tsembles the Lapps more closely than the Aleuts in

this respect,
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A COMPARISON OF CROWN PROPORTION IN

MEDIAEVAL DANES AND IN OTHER RACES.

In order to make comparisons more easily between
the crown indices of mediaeval Danish teeth and those
of'other populations, the data for the Aebelholt and
Naestved groups were combined. The resulting fig-
tures are shown in Tables 62 and 63, and Figs. 34 and

35
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TABLE 62.

Crown indices of maxillary teeth of combined Aebelholt
and Naestved groups.

Males
n X s v
1t 21 85.8 6.1 7.1
1° 27 97.9 10.4 10.6
c 50 109.6 5.1 4.7
Pt 52 134.4 6.5 4.8
P2 A7 141.5 7.0 4.9
Ve 31 108.4 4.5 4.2
M2 69 117.7 6.8 5.8
M 86 120.8 9.2 7.6
Females
n X s v
1t 49 83,2 5.5 6.6
12 60 95.9 8.0 8.3
c 87 107.6 6.3 5.9
pl 87 132.8 7.0 5.3
p? 76 138.3 6.5 . . 47
wt 13 10649 4.2 349
Vi 103 119.3 8.4 7.0

M 74 120.1 9.1 7.6
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TABLE 63.

Crown indices of mandibular teeth of combined Aebelholt
and Naestved groups.

Males

n X s v
I, 1 (103.3) - -
Io 4 101.0 - -
c . 28 114.4 4.6 4,0
P, 45 113.1 7.0 602
P, 50 118.8 7.1 6.0
My 27 92,7 3.6 3.9
M, 53 94,9 4.4 4.6
M, 66 93.6 5.7 6.1

Females

n X s v
I, 11 108.1 4,2 309
I, 26 107.6 6473 59
c 64 112,5 5.7 5.1
Py 86 111.0 602 506
P, 79 117.9 6.4 5.4
My 57 94.3 440 4.2
M, 84 95.5 4.6 4,8
M 68 93.6 540 543
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When the crown indices for the two groups of
mediaeval Danes were combined in this way, there was
still little difference to be observed between the
sexes., The smallest difference in crown index which
gave a significant value of 't' in the comparisons
in Chapter 7 was one of 2.8%. Only one sex differ-
tence for the combined Aebelholt/Naestved crown in-
tdices lay above this level, and this was the differ-
tence observed between the sexes for the crown index
of the maxillary second premolar. In most instances
there was a difference of less than 2 % between the
crown indices of males and thehcorresponding crown
indices in females. In general, the crown indices
of the males were slightly higher than those of the
females,

The greatest variability in crown index (indic-
tated by the coefficient of variation) was again
shown by the maxillary second incisors and third mol-
tars of both sexes. In the mandible there was very
little difference in the coefficients of wvariation

for different teeth in either sex.

A./
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A, Comparison of crown proportions in mediaeval

Danes and prehistoric Scottish races.

The crown indices of the mediaeval Danes were
first compared with those calculated for the prehis-
storic Scottish groups. As has already been ex-
:plained in Chapter 6, a statistical comparison of
tooth dimensions in the mediaeval Danes with the tooth
dimensions recorded from the prehistoric Scottish
skulls was felt to be unwise. This applied also to
a statistical comparison of the crown indices in these
groups, since attrition in the Scottish teeth would be
likely to affect the mesiodistal diameters of the
crowns more severely than the labiolingual diameters,
and this might result in a spurious increase in the
Scottish crown indices. The indices calculated for
the various groups have therefore simply been listed

in Tables 64 - 67.
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TABLE 64.

Comparison of mean crown indices of maxillary teeth
in males of mediaeval Danish and prehistoric Scottish

groupse.
1t 12 o pt
Danes X 85.8 97.9 109.6 134.4
n 21 27 50 52
s 6.1 10.4 5.1 6.5
Neolithic X 82,5 92,9 113,3 1%32,5
n 1 5 6 6
a -3e3 ~5.0 +3.7 =1.9
Bronze Age X 82.2 91,9 112.5 137.3
n 5 10 15 17
S 308 806 805 708
d =346 6.0 +249 +249
Dark Age X 85.4 93.4  108.4 136.6
n 9 13 19 18
s 4.6 10,5 55 Te2
d -094 -4.5 -‘102 +202
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TABLE 64 (Cont.)

p° Mt M2 M3

Danes X 141.5 108.4 117.7 120.8
n 47 31 69 86

S 7°O 405 608 902

Neolithic x 136.7 111.3 124,5 138,0
n 4 5 5 4

-408 +2.9 +608 +17.2

Bronze Age x 14%,0 112.5 119.5 121.2
n 16 12 16 11

S 802 3.5 601 905

d +1.5 +4,1 +1.8 +0.4

Dark Age X 138.4 110.9 121.3 130.4
n 18 9 16 15

s 6.8 3,2 7.1 11.4

a ~3.1 +2,5 +3.6 +9.6
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TABLE 65,

Comparison of mean crown indices of maxillary teeth
in females of mediaeval Danish and prehistoric Scottish
groups.

! 1° c pt

Danes X 83.2 95,9 107.6 132.8
n 49 60 87 87

s 5.5 8,0 6.3 7.0

Neolithic X 81.9 89,1 10647 154,1
n 1 1 1 1

d -103 "6.8 —009 +2103

Bronze Age X 91.4 99,0 107.3 134.5
n 3 5 7 T

S i 894 1007 502 906

da +8,2 +3.1 -0.3 +1.7

Dark Age x 84.8 96,9  107.5 138.4
n 4 8 17 14

8 4.8 5.0 700 704

d. +1.6 +1.O -Oal +506
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TABLE 65 (Cont.).

p2 Mt M2 N2

Danes X 138.3 106.9 119,.3 120.1
n 76 73 103 T4

s 6.5 4.2 8.4 9.1

 Neolithic X 145.,2 . 114.1 117.7 148.5
n 1 2 1 1

da +6,9 +742 ~1l.6 +28,.4

Bronze Age x 139,7 112.6 123,9 125.3
n 7 8 6 5

S 603 302 407 706

d +1.4 +547 +4.6 +5,2

Dark Age x 139.4 110.4 120.4 124,.6
n 15 13 17 14

S 400 4oo 503 706

a +1l.1 +3.5 +1.1 +445




241,

TABLE 66.

Comparison of mean crown indices of mandibular teeth
in males of mediaeval Danish and prehistoric Scottish
groups.

I, I, c Py

Danes x 103,3 101.0 114.4 113,1
n 1 4 28 45

] - - 4‘06 7ao

Neolithic x 118,2 _ 124.3% 114.0
n 1 0 1 1

d +1409 - +909 +009

Bronze Age x 108.4 105.5 113.5 113.9
n 7 9 17 20

S 1305 704- 6.0 506

a +5.1 +4,5 ~0.9 +0.8

Dark Age x 108.8 102.,7 110.9 113.0
n 4 T 16 19

s 11.4 5.5 6.2 69

d. +5o5 +lo7 +3.5 "Ool
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TABLE 66. (Cont.)

P, My M, M3

Danes X 118,.8 92.7 94.9 93.6
n 50 27 53 66

) 7.1 3.6 4.4 5.7

Neolithic X 120.8 99,0 98,0 93.9
n 1 1l 2 3

+2,0 +603 +341 +043%

Bronze Age X 118.6 95.6 9745 98.0
n 16 16 17 13

s 6.3 545 642 5.6

d ""002 +2.9 +2a6 +4a4~

Dark Age X 117.6 97.7 98.8 96.1
n 20 12 19 19

5] 606 300 5.0 5.2

d ‘»“102 +5a0 +3¢9 +2.5
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TABLE 67,

Comparison of mean crown indices of mandibular teeth

in females of mediaeval Danish and prehistoric Scott-
¢ish groups.

I, I, o Py
Danes X 108.1 107.6 112.5 111.0
n 11 26 64 86
s 4,2 6.3 5.7 602
Neolithic X - - - -
n - - - -
a - - - -
Bronze Age X 115.7 104.6  113.7 111,3
n 2 6 T 6
S - 1009 6.2 607
d +706 -3.0 +102 +003
Dark Age X 117.2 10%3.8 108.2 112.2
n 2 8 10 12
S - 8.8 6.9 609

d +’9ol ""308 —4.3 +102
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TABLE 67 (Cont.)

Py My M, M3

DaneS E 11709 94‘03 9505 9306
n 79 57 84 68

s 6.4 4,0 4.6 5,0
Neolithic X - - - -
n - - - -

Bronze Age x 121.4 97.1 101.7 98.0
n 7 5 5 5

s 5.4 3.8 503 4—04

a +3.5 +2.8 +642 +4.4

Dark Age % 119.0 95.1 95.7 95,9
n 13 14 16 12

S 606 4.1 4-.7 509

da +1le1 +0.8 +0,2 +2.3
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The Neolithic group consisted of very few indiv-
tiduals and only in the case of the maxillary teeth
of males were there sufficient observations to per-
imit discussion. Of the eight maxillary teeth, four
had crown indices above those of the Danes and four
had lower crown indices than the Danish teeth. In
all but one of these teeth the difference in crown
index was large, and on the whole the differences
were greater in those instances where the Neolithic
crown index was the larger.

A more satisfactory quantity of material was
available for Bronze Age and Dark Age comparisons.
Since no difference in crown index of less than 2.8 %
had proved to be significant in comparing results
within the Danish material, it seemed reasonable to
suggest that indices which fell within I 2.5% of one
another were fairly similar and indicated almost id-
tentical shape of the particular tooth in the two
groups concerned. In the 32 comparisons between
Scottish Bronze Age and Danish crown indices, 11 of
the differences fell within this margin of % 2,5 %.
The remaining 21 comparisons showed a greater diff-

terence in crown index between the groups, and in

18/
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18 of these the index for the Bronze Age tooth was
higher than that of the Danes.,

In the case of the Scottish Dark Age teeth, a
rather larger proportion of the teeth (18 of 32 com-
iparisons) showed similarity in shape to the mediae-
s:val Danish teeth. Fourteen comparisons gave re-
isults differing by more than 2.5 %, and of these
10 showed a higher value in the Dark Age teeth.

While a number of teeth from the Bronze Age
group and a rather larger number of Dark Age teeth
appeared fairly similar in crown proportions to those
of mediaeval Danes, there remained a considerable
number of the teeth in each Scottish group where the
crown index was markedly higher than in the corres-
tponding Danish teeth. This may have been due
largely to the effect of attrition in the Scottish
material, but it was not possible to discover to
what extent attrition may have contributed to the
differences in crown proportions between the groups,
and thus any real differences which may exist have

been obscured,

B./
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B, Comparison of crown proportions in

mediaeval Danes and modern races,

No crown indices have been published for any
other prehistoric or early historic European popul-
tation, and few gauthors included crown indices in
studies of other races. The only exceptions were
the reports of Selmer-Olsen (1949) on the Lapps,
Thomsen (1955) on the Tristanites and Moorrees (1957)
on the Aleuts. Pedersen (1949) and Nelson (1938)
published crown indices for the East Greenland
Eskimos and Pecos Indians respectively, but without
sex differentiation. Crown indices, of the first
and second mandibular molars only, were published
by Hrdlicka (1923 a, 1923 b) for several groups of
North American Indians and for five other races.
These results were given separately for the two sexes,
and for left and right sides, but no statistical data
were published.

Crown indices of the mediaeval Danish teeth
were compared statistically with those of Lapps,
Tristanites and Aleuts. The results of this com-
tparison are presented in Tables 68 - 71, which will
be found in the Appendix.

Crown/



248,

Crown indices in the Lapps appeared in general
to be rather lower than those in the mediaeval Danes,
in particular in so far as incisors, canines and pre-
imolars were concerned. In a2 few instances the in-
tdices were higher in the Lapps, especially for the
upper first molar and all the lower molars of bhoth
sexes.

Some of these differences could be shown to be
significant at the level P4 0,.001. The indices of
the maxillary second incisor, canine and second pre-
imolar, and of the mandibular second premolar were
significantly smaller in Lapps of both sexes. 1In
addition, in the female the maxillary second molar
and mandibular canine had significantly smaller in-
tdices in the Lapps and the mandibular third molar
had a significantly larger index in the Lapps.

The smaller indices indicated that the teeth
were proportionately larger in the mesiodistal di-
‘mension and smaller in the labiolingual dimension.

Crown indices were not availéble for the ineci-
tsors of the Tristanites. The crown indices of all
the other teeth in both sexes of this population
were significantly larger than those of mediaeval

Danes./
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Danes. This result was to be expected in view of
the fact that Tristanite teeth were only slightly
larger in mesiodistal diameter than those of Danes,
but were very much larger in labiolingual diameter
then the Danish teeth.

The very high values of the crown index in
Tristanites suggested teeth which were proportionate-
~i1ly as well as absolutely very large in the labio-
tlingual diamefer.

No crown indices were available for the incisors
of Aleuts. Crown indices of the remaining teeth in
the males were nearly all smaller in Aleuts than in
mediseval Danes, the only exception being the maxill-
tary first molar which had a higher index in Aleuts
than in Danes. Only the indices for maxillary can-
tines and first premolars showed a significant diff-
terence between Aleuts and Danes.

There was less difference in crown index as far
as the females were concerned. Most of the indices
were slightly smaller in the Aleuts, but in the case
of the maxillary first premolar, first molar and
third molar, and the mandibular first premolar, the
mediaeval Danes had the lower indices. A significant

difference/
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difference in crown index betweern females of the two
races could be demonstrated only for the mandibular
second molar.

It would thus appear that crown indices in the
mediaeval Danes tend to be slightly higher than those
in either Lapps or Aleuts, and considerably lower
than those in Tristanites.

For ease of expression when dealing with varia-
ttions in crown proportion, differences in mesiodist-
sal diameter may be referred to by using the words
"longer" and "shorter", and differences in labiolin-
tgual diameter by using the terms "broader" and
"narrower", It can then be stated that the teeth
of mediaeval Danes are relatively shorter and broader
than those of Aleuts and Lapps, and relatively longer
and narrower than those of Tristanites.

The important factor influencing this relation-
tship in the Tristanites is the extreme size of the
labiolingual dimensions of the teeth. In the case
of the Lapps, all the teeth tended to be smaller in
both dimensions than those of the Danes, but the
differences were more pronounced for the labiolingual

diameter. The teeth of Aleuts tended to be larger
than/



251,

than those of Danes, and the differences were more
marked in the mesiodistal diameters.

Crown indices have also been published by a few
other workers, but usually without sex differentiation
of the material or statistical preparation of the
data. Hrdlicka (1923 a, 1923 b) published crown
indices, for fhe first and second mandibular molars
only, in U.S. Whites, Egyptians of the XII Dynasty
period, U.S. Indians, Eskimos, Negroes and Melanesians.
The results were reported separately for males and
females., Most of the mean crown indices obtained
in this study were between 97.0 and 99.0, and thus
were rather larger than the mean crown indices cal-
tculgted for these teeth in the mediaeval Danes.

It is perhaps interesting to note that the mean
crown indices of the first and second mandibular
molars of U.S. White females, at 94.0 and 95.1, were
very similar to those of mediaeval Danish females,
while the crown indices of these teeth in U.S. White
males (99.7 and 98.6) were higher than the crown
indices of the corresponding teeth in Danish males.
Avart from the U.S. Whites, Hrdlicka's results show-
ted little difference in crown index between males

and/
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and females.

In the mediaeval Danes, as in other races, there
is a progressive increase in crown index from first
to third maxillary molar. Nelson (1938) suggested
that there might be racial variations in the degree
of this difference in crown index. In the Pecos
Indians he found a difference of only 5.5 units be-
ttween the crown indices of first and third maxillary
molars, while in other races the third molar crown
index was 10 - 18 units larger than the crown index
of the first molar.

Examination of the mean crown indices of the
maxillary molars in the Danes showed a difference
between the first molar crown index and the third
molar crown index of 12.4 in males and 1l3.2 in fe-
tmales. These figures are very similar to the diff-
terence of 13,0 in the group of Whites used by Nelson
in his comparisonse

Nelson pointed out that these variations were
due to differences in the extent to which the mesio-
tdistal and labiolingual diameters of the maxillary
molars were reduced in the distal part of the molar
series. In the Pecos Indians, both diameters of

the
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the molars were reduced to almost the same extent,
and thus the crown proportions of first and third
molars were fairly similar, In most other races,
the mesiodistal diameters were reduced more than the
labiolingual diameters, and the crown proportions of
the third molar were different from those of the
first molar.

Insufficient racial groups have as yet been
studied, to show whether this feature might prove to
be anthropologically useful. Since only the Pecos
Indians have so far shown any marked difference from
other racial groups, it is perhaps of rather doubt-
:ful value.

In the present study, as in the reports prev-
tiously published, crown indices have proved to be
disappointing, in that they have provided little
clear evidence of racial differences in crown propor-

ttions.,.
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CONCLUSIONS.

The aims of the present investigation were stated
in Chap. 3 to be:- 1. to examine sex differences in
the teeth of mediaeval Danes from Aebelholt and
Naestved. 2. to examine differences between these
population groups. 3. to compare the results ob-
ttained for mediaeval Danes with data previously pub-
:lished for other prehistoric, early historic and
modern populstions.

l. Sex differences.

There are sex differences in the size of the
tooth crowns in mediaeval Danes. The mean mesio-
tdistal and labiolingual diameters of the teeth of
the Aebelholt males and of the Naestved males are in-
tvariably larger than the corresponding tooth diameters
of Aebelholt and of Naestved females, and most of
these sex differences ére statistically significant.
When the data for the two groups are combined, almost
all the sex differences can be shown to be highly
significant (P« 0.001). The teeth in which the sex
differences in size are most marked are the canines.,

Statistically significant sex differences in

both crown dimensions have previously been demonstrated

in/
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in non-European races by Mijsberg (1931), Thomsen
(1955), Moorrees (1957) and Barrett et al. (1963,
1964). Only the mesiodistal dimensions of the teeth
have been studied in modern European races, and sig-
inificant sex differences in this dimension have
been shown by Seipel (1946), Moorrees et al. (1957),
Stahle (1959) and Garn et al. (1964). The only
previous study of European races in which the labio-
tlingual diameters of the teeth were examined, and
were found to exhibit significant sex differences,
was that carried out by the writer on prehistoric
Scottish skulls (Lunt, 1961). In every instance,
the teeth of males were larger than the teeth of
females. In all previous investigations the canines
showed the greatest sex difference in crown size,
Thus the findings in the mediaeval Danes, of statis-
stically significant sex differences which are most
marked in the canines, conform to the general patt-
tern which is gradually emerging.

There is a slight tendency in the Danish mater-
tial for the labiolingual diameters of the teeth to
show a more highly significant sex difference than
the mesiodistal diameters. There is no general

agreement/
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agreement upon this point in previous work : in two

of the four studies in which this point was consider-
ted, the labiolingual diameters were found to show
more highly significant sex differences, while in

the other two reports the differences in the mesio-
tdistal diameters appeared to attain a higher degree
of statistical significance. It seems probable that
there is little if any real difference between mesio-
tdistal and labiolingual diameters in the degree to
which they exhibit sex difference.

No marked sex difference in the variability of
tooth dimensions can be demonstrated in the mediaeval
Danes., Such sex differences in variability have
been reported by Selmer-Olsen (1949) and Barrett et
al. (1963, 1964), and in both these studies the males
were found to show greater variability in tooth size.
On the other hand, Stein and Epstein (1934) recorded
higher coefficients of variation in the females in
their limited study of molar size. The mean coeff-
ticient of variation for all tooth dimensions of
Danish males is only 0.2% greater than the mean co-
tefficient of wvariation for all tooth dimensions of
Danish females., It does not seem likely that this
small/
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small discrepancy can represent any real sex differ-
tence in variability of tooth dimensions.

With regard to the rank order of size of the
molars, there appears to be some sex variation in
the frequency of patterns found in the mandible.
Reduction of the second molar until it is smaller
than the third molar is more frequently encountered
in the females than in the males. The quantity of
data is not sufficient to allow any assessment of
the significance of this difference to be made.

The crown indices give little evidence of s
marked sex difference in crown proportions. On the
whole, these indices have slightly higher values in
the males, which indicates that the male teeth are
relatively broader in the labiolingual dimension.
This can perhaps be correlated with the slightly
greater gignificance of sex differences in the lab-
tiolingual dimensions than in the mesiodistal dimen-
tsions. The sex differences in crown index,however,
are seldom sufficiently great to be statistically
significant,

Thus, while there is a marked sex dif ference in
tooth size in mediaeval Danes displayed by both

mesiodistal/
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mesiodistal and labiolingual diameters, there does
not appear to be any significant sex difference in
crown proportions, as represented mathematically by
the crown index. This result supports the findings
of other workers such as Selmer-Olsen (1949), Thomsen
(1955) a2nd Moorrees (1957), all of whom reported that
the crown indices gave less evidence of sex differ-
tence than did the actual mesiodistal and labiolin-
sgual diameters of the crown.

2. JLocal group differences.

A comparison of tooth dimensions in the Aebelholt
group with the corresponding dimensions in the
Naestved group shows that in general the Aebelholt
teeth are slightly larger than those from Naestved.
Most of the differences in tooth size between the two
groups are small and are not statistically signific-
tant., An exception occurs in the case of the mesio=-
tdistal diameters of the mandibular teeth. In a
few of these diameters the males of the two groups
show significant differences, and an even greater
number of significant differences is found in the
females.,

Thus the conclusion is drawn that the mediaeval

populations/
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populations of Aebelholt and Naestved differ very
little in respect of tooth size, with the exception
of the mandibular premolars and molars which are
smaller in the mesiodistal dimension in the Naestved
group. A relatively greater mesiodistal shortening
of the mandibular post-canine teeth seems to have
occurred in the Naestved population.

In the mandible therefore, a greater difference
between the groups is shown by the mesiodistal than
by the labiolingual diameters. In the maxilla no
such difference is obvious.

Variability of tooth dimensions is very similar
in the females of the two groups, and the mean coeff-
ticient of variation for Naestved males corresponds
fairly closely to those of the females. The mean
coefficient for Aebelholt males, however, is a little
higher. It is tempting to see, in this greater var-
tiability of tooth size, some evidence of admixture
of other racial groups in the male population of the
monastery at Aebelholt.

So few complete molar series are available that
a study of differences between the Aebelholt and
Naestved populations, in respect of rank order of

molar/
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molar size, has not been attempted.

There are few significant differences in crown
index between the Danes from Aebelholt and those from
Naestved. In the maxilla, no significant differen-
:ces can be shown in males or in females between the
Aebelholt and Naestved groups. The mandibular teeth
of males show two barely significant differences be-
ttween the groups, but the canines and molars of the
Naestved females show a significant difference in
proportion from the Aebelholt females, in that they
are relatively shorter in the mesiodistal dimension
and broader in the labiolingual dimension.

3. Racial differences.

Comparisons of tooth size have heen made between
mediaeval Danes and various other populations, both
of earlier date and modern.

In comparing Danish teeth with those of three
prehistoric Scottish populations, it is found that
Scottish Bronze Age teeth appear to be larger than
those of the Danes. The teeth of the Dark Age
people of Scotland are similar in size to, or rather
smaller than, the mediaeval Danish teeth. There is
80 little sexed Neclithic material from Scotland

that/
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that comparison is difficult. In the original study
of the Scottish material (ILunt, 1961), use was made
of some unsexed skulls, and when measurements of all
Neolithic teeth were compared with those of all
Bronze Age teeth it was found that the Neolithic
teeth tended to be slightly larger. In the present
instance, only the maxillary teeth of Neolithic males
could be compared with those of the Danes, and these
Neolithic teeth are much larger than the mediaeval
Danish teeth. The present study seems to confirm
a gradual decrease in tooth size from Neolithic and
Bronze Age times to the Dark Ages and the mediaeval
period. The smaller values of some tooth measure-
‘ments recorded for thé Scottish Dark Age material,
as compared to the mediaeval Danes, may be due to
the greater degree of attrition noted in the former
population. It has already been stated that no de-
icision can be reached as to whether this decrease
in tooth size is a function of time or whether it
represents racial traits in successive populations.
Comparison of the material studied by the writer
with that published by other workers shows a similar
trend in Continental European populations. Tooth

measurements/
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measurements of several prehistoric groups are gen-
terally larger than those of the mediaeval Danes.
Prankish teeth from a period beginning about two
centuries earlier than the bulk of the Scottish long
cists, seem to be very similar in size to those of
mediaeval Danes, or slightly smaller. On the other
hand, some small groups of Merovingian and mediaeval
skulls, and the Alamanni studied by Schwerz (1917),
possess teeth which are generally larger than those
of the mediaeval Danes.,

Thus it appears that there is a general tendency
in European populations to show a reduction in tooth
size from the Mesolithic to the Dark Age or -early
mediaeval period.

The only early population group for which a
statistical comparison of tooth size could be carried
out was the group of mediaeval Swedish skulls from
Vasterhus. This material is a little earlier in
date than the Danish skulls from Aebelholt and
Naestved. The tooth measurements used in the conm-
tparison had been obtained from juvenile individuals
and therefore should not have been affected by att-
‘rition more severely than those of the Danes.

Nevertheless/
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Nevertheless, the Vgsterhus teeth are smaller than
those of the Danes, and some of the differences are
statistically significant. The only factor which
may have influenced this result is the possible pre-
:sence in this area of northern Sweden of a fairly
large population of Lapps, who have been shown by
Selmer-Olsen (1949) to possess small teeth.

When comparisons are made between mediaeval Danes
and modern Swedes, Swiss and American Whites, there
is a tendency for the Danes to show smaller tooth
dimensions than the modern races. This is much more
marked in the case of Seipel's Swedes and the Swiss
than it is with Lundstr®m's Swedes and the American
Whites., The teeth in which this difference in size
is most pronounced are the premolars. It is very
difficult to assess the role of attrition and of
different techniques of measurement in producing
these results. But it does seem unlikely that the
largest differences can be entirely due to attrition
or variations in technique. If some of these diff-
terences are real, then the tendency to reduction in
tooth size, which was noted from Mesolithic to early

mediaeval times, has not been continued in the mediaeval

to/
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to modern period. In view of these results, the
figures obtained by Goose (1963) for 17th - 19th cen-
stury English skulls were examined.  The English
teeth appear to be slightly smaller than those of
mediaeval Danes, and thus are also smaller than the
teeth of the four modern white groups. Thus there
seems to be some evidence in favour of a slight in-
tcrease in tooth size in recent centuries,

The Lapps have smaller teeth than the mediaeval
Danes, and the difference in size is more clearly
marked in the labiolingual than in the mesiodistal
diameters,

Comparisons of tooth size have been made between
the mediaeval Danes and several non-European races,
There appears to be little difference in size between
Chinese teeth and those of Danes, though in a few
dimensions the Chinese teeth are significantly larger.
Aleut teeth tend to be larger than those of Danes,
though not all of the differences in tooth size are
statistically significant. The teeth of Tristanites
are generally larger than those of the Danes, and the
differences are very much greater in the labiolingual
than in the mesiodistal diameters. Eskimo teeth

are/



PP T - "

265,

are also larger than those of Danes, though the very
small quantity of data available for the Eskimos re-
tduces the significance of the differences. Tooth
dimensions of Australian aborigines are considerably
larger than those of mediaeval Danes, and the diff-
serences between the two groups are all statistically
significant, Thus it can be shown that the teeth
of some Mongoloid and Australoid populations are in
general larger than those of the mediaeval Danes,

No suitable data are available for a comparison to
be carried out with any Negroid population.

On the whole it appears that differences in tooth
dimensions between populations are more clearly mar-
tked in the labiolingual dimensions than in the mesio-
tdistal dimensions.

No major differences are observed between coeff-
ticients of variation in Danes and in other populations.
The ranges of coefficients of variation published by
other workers are very similar to the range for the
Danes. Also, the teeth which show the greatest and
least variability in size in the Danes are the same
as the teeth which display these properties in other
races.

The/
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The distribution of patterns of rank order of
molar size is similar in Danes to those observed in
Lapps and Finnse Fewer data are available for
Aleuts, Tristanites and East Greenland Eskimos, but
these races appear to differ in distribution of the
patterns from the Danes, and the results suggest that
the second and third molars have undergone less re-
tduction in size relative to the first molar than is
the case in Danes, Lapps and Finns,

Crown indices of the three prehistoric Scottish
populations are similar to, or rather higher than,
those of mediaeval Danes, This indicates a tendency
for tooth crowns in the Scottish groups to be rela-
ttively shorter mesiodistally and broader labiolin-
sgually than those of the Danes. The difference
may be largely due to the greater degree of attrition
in the Scottish material, since attrition has a more
serious effect on the mesiodistal diameters of the
teeth.

Crown indices published for Lapps, Tristanites
and Aleuts have been compared statistically with
those calculated for the Danes. The crown indices
of Danish teeth are slightly higher than those in
Lapps/
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1apps and Aleuts, and very much lower than those of
pristanites. Thus the teeth of mediaeval Danes are
relatively shorter mesiodistally and broader labio-
:lingually than those of Lapps or Aleuts. Tristanite
teeth are much broader labiolingually than those of
any other population.

Thus racial differences as well as sex differ-
tences are less clearly marked in the crown indices
than in the individual mesiodistal and labiolingual
dimensions of the crown.

The main results of this study are :=- ‘
1. that there are statistically significant sex d4iff-
terences in crown size of the teeth, but not in crown
proportions, in mediaeval Danes;

2., that there are few significant differences, in
either crown size or crown proportions, between the
groups from Aebelholt and Naestved, and therefore

the individuals from these localities may be regard—
ted as forming a reasonably homogeneous population;
3. that the mediaeval Danes have relatively small
teeth when compared with various other racial groups.
The Danish dentition, in general, exhibits smaller

Crown dimensions than are found in modern Australoid

Or/



268,

or Mongoloid races, in modern White races, and in
most prehistoric European populations. Mediaeval
Danish teeth are larger than those of a few popul-
tation groups:~ the Scottish Dark Age people, the
Dark Age Franks of Belgium, the mediaeval Swedes, the
17th = 19th century English and the modern Lapps.
In crown proportions, the mediaeval Danes differ

markedly from only one group, the Tristanites.
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APPEUNDTX.

Statistical comparisons between Danes and

other races.

Tables 43 - 50. Comparisons of mesiodistal and

labiolingual tooth diameters.

Tables 68 - T1. Comparisons of crown indices.
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Table 43. Mesiodistal dimensions of maxillary teeth
of males.,

Pirst incisor.

Race n X s a t
Danes 24 8.80 0.49
Mediaeval Swedes 14 8,27 0.41 ~0.53 3,40%*

(V4sterhus)

Swedes (L) 170 8.66 0.53 -0.14 1.23
Swedes (S) 483 8.84 0,55 +0.04 0.35
Swiss 209 8.73 0.49 -0.07 0.66
American Whites 87 8.78 0.46 =0.02 0.19
Lapps T3 Bo37 0.42 -0.43%  4,22%%%
Tristanites 152 8.78 0.61 -0.02 0,15
Chinese 267 8.68 0.74 -0.12 0.78
Aleuts 97  8.45 0.48 =0.35 3.18%*
Australian 130  9.35 0.58 +0.55  4.37**

Aborigines



Table 43 (cont.)
teeth of males.

Second incisor.

Race

Danes

Mediaeval Swedes
(V4sterhus)

Swedes (L)
Swedes (S)
Swiss

American Whites

Lapps

Tristanites
Chinese
Aleuts

Australian
Aborigines

2710

Mesiodistal dimensions of maxillary

33
14

175
469
205
84
95

146
219

88
115

Il

6.78
6.33

6.64
6.81
6.87
6.64
6.84

6.74
6.98
T+29
7.65

0.55
0:55

0.58
0460
0.59
0.63
0.55
0.64
0.66

0.45
0.63

-0.45

-0.14
+0.03
+0.09
-0.14
+0.06

-0.04
+0.20
+0.51
+0.87

2.56%

1.28
0.28
0.82
1.12
0.54

0.33
1.65
5,20%%%
T.19%%x
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Table 43 (cont.) Mesiodistal dimensions of maxillary
teeth of males.

Canine.

Race n X s a %
Danes 62 T.76 0.39
Mediaeval Swedes 16 7.54 0.50 =0.22 1.91

(Vdsterhus)

Swedes (L) 173 7.80 0.43 +0.04 0.65
Swedes (S) 463 8,10 0.46 +0.34  5.57%*%
Swiss 202 T+99 0.38 +0.23 4,18%*%*
American Whites 87 7.95 0.42 40,19  2.79**
Lapps 194  7.74 0.43 =0.02 0.32
Tristanites 132  7.93 0.49 +0.17 2.39%
Chinese 210 8,06 0.55 +0.30  4,00%¥¥
Aleuts 81 8.03 0,36 +0.27  4.,29%%*
East Greenland 5 8.16 0.18 +0.40 -
Eskimos
Australian 80 8.31 0.57 +0.55  6.55%%¥

Aborigines
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Table 43 (cont.) Mesiodistal dimensions of maxillary
teeth of males.

First premolar.

Race n X s a t
Danes 58 673 0.32
Mediaeval Swedes 16 6448 0.29 -0.25 2,81**
(V4sterhus)
Swedes (L) 111 7.15  0.36  +0.42  T.50%%*
Swedes (S) 135 T.18 0,38  +0.45  7,89%**
Swiss | 128 7.1l 0.47 40,38  5.59%**
American Whites 87 T.01 0438 +0,28  4,59%**
Lapps 221  6.75 0.47 +0.02  0.30
Tristanites 132 6.96 0,45 40,23 3.54%%x
Chinese 209 T.21 0,52 +0.48 6. 6T*%%
Aleuts 7 T.15 0,35 +0.42 Tal2%%%
East Greenland 5 7.70 0.70  +0.97 -
Eskimos
Australian 98 T7.69 0,46 +0.96 13.91%¥**

Aborigines
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Table 43 (cont.) Mesiodistal dimensions of maxillary
teeth of males.

Second premolar.

Race n X 8 a t
Danes 49  6.52  0.37
Mediaeval Swedes 16 6.35 0.48 =0.17 1.49

(Vd4sterhus)

swedes (L) 86 6.78 0.41  +0.26 '3.66***
Swedes (S) 125 6.97 0,39 +0.45  6.92%*x
Swiss 122  6.84 0037 +0.32  5.lo***
American Whites 86 6.82 0.37 +0.,30 4.55%*%%
Lapps 237 6.45 0.44 =0.07 1,04
Tristanites 128 6.64 0.46 +0.,12 1.64
Chinese 143 6.86 0.58 +0.34  3.86%%*
Aleuts 62 6.65 0.45 40,13 1.65
BEast Greenland 5 6.88 0,34 +0.36 -
Eskimos
Australian 96 7.19 0,43 40,67  9,31%*¥

Aborigines
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Table 43 (cont.) Mesiodistal dimensions of maxillary
teeth of males.

First molar.

Race n X s d t
Danes 31 10.79 0.43
Mediaevel Swedes 16 10.42 0,70 =0.37 2,24%

(V8sterhus)

Swedes (L) 72 10.63 0,53 =0.1l6 1.48
Swedes (S) 164 10.69 0.48 -0.10 1.08
American Whites 83 10.81 0.56 +0.02 0.18
Lapps 256 10.23 0.61 =0.56 4 ,96%%%
Tristanites 145 10.69 0,58 =0.10 0,91
Chinese 88 10,02 083 =0.T7  4.94%**
Aleuts - 53 10,37 0.71 =-0.42 2,98%*
East Greenland 13 10.85 0.46 +0.06 0.41
Eskimos
Australian 115 11.34 0.52 40,55  5.39%**

Aborigines
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Table 43 (cont.) Mesiodistal dimensions of maxillary
teeth of males.

Second molar.

Race n X s d t
Danes 72  9.63 0,62
Mediaeval Swedes 15 9.37 0.62 =0.26 1.48

(V4sterhus)

Swedes (S) 151 10447 0.65 +0.84  9,13%**
American Whites 65 10435 0463  +0.72  6,T3***
Lapps 267 .34  0.61 0,29  3.58%%x
Tristanites 109 10.03 0.81 +0.40 3.5T7%%x%
Chinese 70 9.36 0.86 ~0.27 2.16%
Aleuts 51 10.00 0.68 +0.37  3.14%%
Bast Greenland 19 10.27 0.51 +0.64 4,16%*%
Eskimos
Austraslian 82 10.70 0.71  +1.07  9.91%¥**

Aborigines



277,

Table 43 (cont.) Mesiodistal dimensions of maxillary
teeth of males.

Third molar.

Race n X s d t
Danes 88 8.87 0.80
Mediaeval Swedes 10 8.46 0.89 -0.41 1.51

(Visterhus)

Swedes (S) 33 9,48 0,98 . +0.61  3.51%¥**
Lapps 196 8,03 0.75 =0.84  B8,57***
Tristanites 63 8.89 0,77 +0.02 0.15
Chinese 50 8.60 1.13 -0.27 1l.64
Aleuts 27 9,16 0,89 +0.29 1.60
East Greenland 12 9,83 0.93 +0.96 3, 82% %%
Eskimos
Australian 36 9,87 0.82 +1.00  6.25%¥¥

Aborigines



278,

Table 44. Mesiodistal dimensions of mandibular teeth
of males.

Pirst incisor

Race n x s d %
Danes 7 5.53 0.23
Mediaeval Swedes 16 4,86 0.31 -0.67 -

(V4sterhus)

Swedes (L) 178 5.33 0.32 =0.20 -
Swedes (S) 507 5.51 0.36 -0.02 -
Swiss 217 5.43 0.31 =0.10 -
American Whites 85 5.42 0.31 -0,11 -
Lapps 76  5.36 0.25 =0,17 -
Tristanites 154 5.54 0.54 +0.01 -
Chinese 216 5.56 0.64 +0.03 -
Aleuts 98 5.23 0.41 =0.,30 -
Avstralian 136 5.87 0.40 +0.34 -

Aborigines



Table 44 (cont.)
teeth of males.

Second incisor.

Race

Danes

Mediaeval Swedes
(V4sterhus)

Swedes (L)
Swedes (S)
Swiss

American Whites

Lapps

Tristanites
Chinese
Aleuts

Avstralian
Aborigines

279,

Mesiodistal dimensions of mandibular

16
14

179
507
217

85
123

152
187
100
130

1

6,12
5.48

5.93
6.13
6.05
5.95
5.98

6.08
6.15
6.09
6.60

0.42
0.56

0.37
0.40
0.37
0.38
0.38

0.57
0.54
0.30
0.42

-0064‘

-0.19
+0,0L
-0.07
-0.,17
-0.14

-0.04
+0,03
-0,03
+0.48

3,58%%

1.94
0.10
0.72
1.62
1.37

0.27
0.22
0.34
4 ,32%**



Table 44 (cont.)
teeth of males.

Canine.

Race

Mediaeval Swedes
(V4sterhus)

Swedes (L)
Swedes (S)
Swiss

American Whites

Lapps

Tristaenites
Chinese
Aleuts

East Greenland
Eskimos

Australian
Aborigines

280,

Mesiodistal dimensions of mandibular

50
16

184
503
214

84
219

136
209
91

98

6.93
6.57

6.91
7.12
7.05
6.96
6.82

T.15
7.31
T.20

T.20

7.49

0.35
0.47

0.38
0.39
0.42
0.36
0.41

004'9
0.52
0.37

0.46

-0.36

-0,02
+0.19
+0,12
+0.03
-0.11

+0,22
+0.38
+0.27

+0.27

+0.56

3.27%*

0.33
3, 3FH %
1.88
0.47

1075

2,89%*
4_°87***
4 o 22***

To5T**x



281,

Table 44 (cont.) Mesiodistal dimensions of mandibular

teeth of males,

First premolar.

Race

Danes

Mediaeval Swedes
(V4sterhus)

Swedes (L)
Swedes (S)
Swiss

American Whites

Lapps

Tristanites
Chinese
Aleuts

Bast Greenland
Eskimos

Australian
Aborigines

54
16

128
160
100

85
226

135
232
94

95

6,77
6.46

T.21
T.27
7.26
7.07
6.72

T.07
7.18
7.01
T.18

T.49

0.43
0.34

0.38
0.37
0,39
0.35
0.43

0.70
0.56
0.57

0.54

-0.31

+0.44
+0.50
+0.49
+0.30
-0.05

+0.30
+0.41
+0.24
+0.41

+0.72

2065**

6,88% %%
8, 20% %%
To2L%%%
4.48%%*
0.76

2.94%x
5 o 06***
2.T0%*

8. 37***



282,

Table 44 (cont.) Mesiodistal dimensions of , )
teeth of males. mandibular

Second premolar.

Race n X s a t
Danes 54  6.87 0.39
M?%igzgiiuzgedes 15 6.58 0.36 =0,29 2,57%
Swedes (L) B8 Te36 0,45 +0.49 6.62%%*
Swedes (8) 103 T7.41  0.41  +0.54  T.94%**
Swiss 106 7.3l 0.45 40,44  6,11%%x
American Whites 82 T.29 0,52 +0.42 5.06%**
Lapps 232 6.74 0.41 =0,13 2.13%
Tristanites 121 T.21 0.53 +0634  4,20%%*
Chinese 160 T.29 0.48 +0.42 50.83%*%
Aleuts 81 7.17 0.42  +0.30  4,17%**
East Greenland 6 T7.07 0,42 +0.20 -
Eskimos :
Australian 89 T.56 0.51  +0.69  8,52%**

Aborigines



283,

Table 44 (cont.) Mesiodistal dimensions o .
teeth of males. f mandibular

First molar.

Race n X s d %
Danes 28 1l.45 0,62
Medigeval Swedes 16 10.41 0,57 =1.04 5,50%x*
(V4sterhus)
Swedes (L) 65 11.37 0.68 =0.08 0.53
Swedes (8) 145 11.24 0,57 =0.21 1.76
American Whites 76 11.18 0.47 =0.27 2.37T%
Lapps 228 10.95 0.65 -0.50 3,88%%%
Pristanites 143 11.22 0.59 -0.23% 1.87
Chinese 95 11.33 0.89 =0.12 0.67
Aleuts 47 1l1l.56 0.52 +0.11 0,83
East Greenland 10 11.96 0.44 +0.51 2.38*
Eskimos
Australian 119 12.04 0.61 +0459 4,61%%*

Aborigines



284,

Table 44. (cont.) Mesiodistal dimensions :
teeth of males. of mandibular

Second molar.

Race n X s d t

Danes 56 10.56 0,71
Mediaeval Swedes 16 10.10 0433 -0.,46 2.51%
(V8sterhus)
Swedes (S) 241 11,15 0.69 +0.59 5,73%%*
American Whites 53 10,76 0.71 +0,20 1.47
Lapps 254 10.51 0.65 =0.,05 0.52
Tristanites 108 10.77 0.72 +0.21 1.78
Chinese 82 10,73 1.18 +0.,17 0.97
Aleuts 43 11.19 0.89  +0.63  3,94%*x
East Greenland 12 11.42 0.53 +0.86 3.98%%%
Eskimos
Australian 82 1l.45 0.68 +0.,89  T.42%**

Aborigines



285,

Table 44. (cont.) Mesiodistal dimensions of mandibular
teeth of males.

Third molar.

Race n X s d t

Danes 66 10,56 1.07
Mediaeval Swedes 8 9.96 0.53 =0.60 -
(V8sterhus)
Swedes (8) 52 11.32 0.84 +0.76  4.,20%%*
Lapps 172 9.90 0.90 -0.66 4 ,82%%*
Tristanites 45 10,78 0.92 +0.22 1.13
Chinese 26 10.60 1,50 +0.04 0.14
Aleuts 15 11.13 0,96 +0.57 1.90
East Greenland 12 11.32 0.66 +0.76 2.58%
Eskimos
Australian 33 11.61 0,93 +1.05  4.82%*¥

Aborigines
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Table 45. Mesiodistal dimensions of maxillary teeth
of females.,

Pirst incisore.

Race n X s d t
Danes 54 8,28 0,52
Mediaeval Swedes 6 Te8B6 0,36 ~0.42 -

(V4sterhus)

swedes (L) 106 8,54 0447  +0.26  3.17%*
Swedes (S) 490  8.62  0.53 40434  4.4T***
Swiss 210  8.64 0.4T7 +0.36  4,93%**
American Whites 87 8,40 0,53 +0.12 1l.32
Lapps 85 8434 0.42 +0.06 0,74
Tristanites 131 8,60 0.57 +0.32 3, 56%%*
Aleuts 65 8.07 0.44 -0.21 2.39%
Australian 111 9.00 0.58 40,72  T.T4***

Aborigines



Table 45. (cont.)
teeth of females.

Second incisor.

Race

Danes

Mediaeval Swedes
(V4sterhus)

swedes (L)
Swedes (S)
Swiss

American Whites

Lapps

Tristanites
Aleuts

Australian
Aborigines

287,

Mesiodistal dimensions of maxillary

70

93
476
190

86
105

131
59
104

]|

637
6.18

6.46
6.64
6.83
6.47
6.70

6.68
7.08
T.34

0.58
0.41

0.58
0.57
0.49
0.62
0.51

0.78
0.41
0.63

—0.19

+0,09
+0.27
+0446
+0.10
+0+33

+0.31
+0.71
+0,97

0.98
3, TO***
6439%*%
1,03
3, Q8% **

2 .92**
7.89***
10.32***



288,

Table 45. (cont.) Mesiodistal dimensions of maxillary
teeth of females.

Race n X S d t
Danes 97  T.44  0.35
Mediaeval Swedes 7 6.87 0,23 -0.57 -

(Vdsterhus)

Swedes (L) 107 7.56 0.37 +0.12 2.40*%
Swedes (S) 4T3 TWT3 041 40.29  6.44%xx
Swiss 210 7.80 0.37 40,36  8.,00%%*
American Whites 85 7.53 0.37 +0.09 1.70
Lapps 177 T.47 0437 +0.03  0.67
Iristanites 112 T.74 0.41  +0.30  5.60%%*
Aleuts 57 7.67 0.37 +0.23 3, 90%%¥
East Greenland 3 T.73 - +0.29 -
Eskimos
Australian 84 7.95 0.41 40,51 9 11**X

Aborigines



289-

Table 45. (cont.) Mesiodistal dimensions of maxillary
teeth of females.

First premolar.

Race n X s d t
Denes 97 6.54 0.33
Mediaeval Swedes T 6.3 0,18 =0,23% -

(V4sterhus)

Swedes (L) 62 6,95 0.36 40,41  T.45%**
Swedes (8) 124  T.04  0.39 40,50 10,20%%*
Swiss - 122 7,03 0.40 +0.,49  9,80%**
American Whites 84 6,85 0,42  +0e31  5.54%%%
Lapps _ 205 6,55 0.40 40,01 0.21
Tristanites 112 7.02 0.75 +0.48 5.85%%*
Aleuts 37  6.96 0,33 40,42  6.67*¥**
East Greenland 2 T.15 - +0.61 -
Eskimos
Australian 86 T.53 0.41 +0.99 18,00%**

Aborigines
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Table 45. (cont.) Mesiodistal dimensions of maxillary
teeth of females.

Second premolar.

Race n X s d t
Danes 87 6.33 0.36
Mediaeval Swedes 6 6.17 0.51 -0.16 -
(V4sterhus)
Swedes (L) 54  6.71  0.37  +0.38  6,03%**
Swedes (S) 115 6.85 0.43  +0,52  Q,12%xx
Swiss 119 6.83 0.44 +0.50 8.62%**
American Whites 81l 6.62 0.43 +0.29  4,75%**
Lapps 208 6,32 0.43 =0,01 0,19
Tristanites 102 6.59 0.33 +0.26  5,20%**
Aleuts 37 6.61 0.41 +0.28 3, T8%%*
East Greenland 3 6,40 - +0,07 -~
Eskimos
Australian 83 T7.01 0.44  +0.68 10,97***

Aborigines
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Table 45. (cont.) Mesiodistal dimensims of maxil
teeth of females., axillary

Pirst molar.

Race n X g a %
Danes 76 10.31 0,52
Mediaeval Swedes 8 9.90 0.80 -0.41 -
(Visterhus)
Swedes (L) 36 10.54 0.60 +0.23  2.07*
Swedes (s) 135 10.47 0.52 +0.16 2.13%
American Whites 85 10.52 0.51 40,21  2.59%*
Lapps 223 9,93  0.51 -0.38 5,50%%x
Tristanites 122 10.45 0.39 +0.14 2,15%
Aleuts 36 10,05 0.42 =0.26 2.60%
East Greenland 18 10.54 0.58 +0.23 1l.64
Eskimos ‘
Australian 109 10.92 0,50 40,61  B8,03%%*%

Aborigines



Table 45. (cont.)
teeth of females.

Second molar.

Race

Danes

Mediaeval Swedes
(Vsterhus)

Swedes (S)
American Whites

Lapps

Tristanites
Aleuts

East Greenland
Eskimos

Australian
Aborigines

292.

Mesiodistal dimensions of maxillary

105 9.17 0.58
8 8.91 0.46 =0.26 -

176 10.05 0.58 +0,88 12,39%**
50 9,81 0,49 +0.64  6,T4¥***
225 8.93 0,56 =0.24 3,58%x%%

96 9.78 0,66  +0.61  T,OL¥*x
41  9.84 0.60 +0.67  6.20%%%
8 10.03 0.67 +0.86 -

79 10.31 0,61  +1.,14 12.95%%*



Table 45. (cont.)
teeth of females.

Third molar.

Race

Danes

Mediae¥al Swedes
(V4sterhus)

Swedes (S)
Lapps

Tristanites
Aleuts

East Greenland
Eskimos

Australian
Aborigines

293.

Meslodistal dimensions of maxillary

77T 8.47 0.68
4 8.53 0.65 +0.06 -

7 8'33 - —0.14 -
154  7.85 0,78 =0.62  5,96%%*

56 8.87 0,76 +0.40 3.,20%*
15 8.99 0.50 +0.52 2.83%*
4 9.38 - +0.91 -

35 9,76 0,75 +1.29  9.02%%**



294,

Table 46. Mesiodistal dimensions of mandibular teeth
of females, ‘

First incisor.

Race n X s d %
Danes 28  5.29 0.25
Mediaeval Swedes 4 4.53 0.21 =0.76 -
(V4sterhus)
Swedes (L) 117 5.34 0.32 40,05 0,77
Swedes (S) 491  5.42 0.37 +0.13 1.83
Swiss 213 5¢39 0;30 +0.10 1.69
American Whites 87 5.25 0436 -0.04 0.55
Lapps 83 5.22 0,29 =0.07 1,13
Tristanites 132 5.49 0.46 +0.20 2,22%
Aleuts 73 5,08 0.44 =0.21 2.39%
Australian 11'% 5.68 0,43 40439 4.59%*X

Aborigines



295.

Table 46 (cont.) Mesiodistal dimensions of mandibular
teeth of females.

Second incisor.

Race n X S a £
Danes 45 5.76 0432
Mediaeval Swedes 6 5.18 0,27 =0,58 -
(Visterhus)
Swedes (L) . 112 5.84 0632 +0.,08 1.40
Swedes (8) 493  5.94 0.37 +0,18  3,16%*
Swiss 213  5.95 o.‘34 +0,19  3,45%**
American Whites 87 5.78 0.38 +0,02 0.30
Lapps 124 585 0.39 +0,09 1.3%8
Tristanites 135 6.08 0.49 +0,.32 4,10%%*
Aleuts 72 5,90 0.35 40,14 2,15%
Australian 112 6.36 0.41 +0,60 8,82%*%¥*

Aborigines



296,

Table 46. (cont.) Mesiodistal dimensions of mandibular
teeth of females,

Canine.

Race n X g a %
Danes 82 6451 0,37
Mediaeval Swedes 6 5.T7 0.46 =0,74 -

(V4sterhus)

Swedes (L) 118 6.54  0.32  40.03  0.61
Swedes (S) 493  6.69 0438 40,18  4,00%%x
Swiss 213  6.73 0634  +0422  4.89%xx
American Whites 87 6.4T 0.32 =0.04 0.75
Lapps 186 6.50 0436 -0.01 0,21
Tristanites 120 6687 0639 +0.36  6.55%%%
Aleuts T4 66TL 0432  +0,20 3.57%%x
East Greenland 1  6.90 -  +0.,41 -
Eskimos
Australian 95 T.01 0.38 40,50 8¢TT*xx

Aborigines



297,

Table 46 (cont.) Mesiodistal dimensions of mandibulgy
teeth of females. -

First premolar

Race n X s a t
Danes 94 6.62 0.39
Mediaeval Swedes 6 6,23 0.27 -0.39 -

(Vdsterhus)

Swedes (I.) 75  7.08 0,38 40,46  T.80%%x
Swedes (S) 146 7.16 0.40 +0.54 10,38%%*
Swiss 108 T.13 0.43  +0.51  8,79%xx
American Whites 87 6.87 0,38 +0.25 439% %%
Lapps 191 6.59 0.43 =0.03 0.58
Tristanites 120 7.10 0.53 +0,.48 To38%%%
Aleuts 64 6.85 0.28 +0.23 4,07 %%%
Bast Greenland 2 7.00 - +0.38 -
Eskimos
Australian 85 7.36 0.41 +0oT4 12.54%%x

Aborigines



208,

Table 46 (cont.) Mesiodistal dimensions of mandibular
teeth of females.

Second premolar.

Race n X s d %
Danes 8l 6.64 0.38
Mediaeval Swedes 8 6.35 0.40 ~0.29 ~

(Vasterhus)

Swedes (L) 47 Tel6 0.4l 40452  T,22%%x
Swedes (S) 117 T.21 0439  +0.57 10.,18%x%
Swiss 132  T7.25 0445  +0.61 10,17%%x
American Whites 83 T7.02 0,40 40,38  6623%%x
Lapps 191 6.59 0.39 -0.05 0.98
Tristanites 107 T.13 0.39  +0.49  8.60%x%x
Aleuts 56 T.02 0.49 +0.38 5407%%x
East Greenland 5 T7.04 0,25 +0,40 -
Eskimos
Australian 82 7.3l 0.44  +0.67 10.31%xx

Aborigines



299,

Table 46 (cont.) Mesiodistal dimensions o ;
teeth of females. f mendibular

First molar,

Race n X S d t
Danes 58 10.82 0.64
Medigeval Swedes 8 10.13 0,47 ~0,69 -

(Visterhus)

Swedes (L) 38 11,01 0.51 +0.19 1.53
swedes (S) 123 10,98 0.61 +40.16 1.62
American Whites 84 10,74 0.56 ~0.08 0.79
Lapps 192 10.64 0.55 ~0.18 2.,12%
Tristanites 112 11.01 0.50 +0.19 2.13*%
Aleuts 20 11.20 0.50 +0.38 2.42%
Bast Greenland 5 11.44 0.51  +0.62 -
Eskimos
Australian 101 11.62 0.55 +0.80  8,33%*¥

Aborigines



300,

Table 46 (cont.) Mesiodistal dimensions of mandibular
teeth of females.

Second molar.

Race n X s a t

Danes 85 10,11 0.58
Mediaeval Swedes 8 9,66 0.57 =0.45 -
(Vsterhus)
Swedes (8) 275 10.70 0.64 +0.59  T.56%**
American Whites 53 10.34 0.62 +0.23% 2419%
Lapps 203 10,06 0.61 =0.05 0,65
Tristanites 92 10451 0,66  +0.40  4,26%**
Aleuts 36 11.16 0.57 +1.05  9.13%*X
East Greenland 6 11.37 0.56  +1.26 -
Eskimos
Australian 80 11.07 0,65 +0.96 10,00%*x

Aborigines
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Table 46 (cont.) Mesiodistal dimensions of mandibular
teeth of females.

Third molar.

Race n X 8 a t
Danes 71 9.97 0.69
Mediaeval Swedes 6 9.63 1.41 -0.%4 -

(V4sterhus)

Swedes (S) 11 10,30 - 40,33 -
Lapps 152 9457 0,69 ~0.40  4,04%**
Tristanites 43 10,40 0.85 40043  2,95%%
Aleuts 20 11.30 0.60 +16%3 T 82%%*
East Greenland 3 11,27 - +1.30 -
Eskimos
Avstralian 33 11l.32 0.68 +1.35 g, 31L***

Aborigines



302,

Table 47. ILabiolingual dimensions of maxillary teeth

of males.,

Race n X s
First incisor.
Danes 40 T.33% 0.42
Lapps 114 7008 004-3
Chinese 267 T.3% 0,66
Australian 41 T+95 0.56
Aborigines
second incisor.
Danes 43 6.46 0,43
Lapps 129 6,25 0.42
Chinese 219 6.56 0.58
Australian 41 T7.03 0.51

Aborigines

—0925

+0,62

-Oo 21
+0,10
+Oo57

B3 ,21%%
0
5o 64%%%*

2.84%%
1.08
5o 5Q% ¥
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Table 47 (cont.) ZLebiolingual dimensi :
teeth of males.) g nsions of maxillary

Race n X s d t
Danes 62 8,47 0,52
Lapps 197 8.18 0.52 =0.,29 3,82%x%
Tristanites 82 9.38 0.53 0,91 10,22%%*
Chinese 210 8.,31 0.65 -0,16 1,78
Aleuts 65 8.47 0443 0 0
East Greenland 7 8.63 0,18 +0.16 -
Eskimos
Australian 41 9,12 0.56 +0.65 5,96%%*
Aborigines

First premolar,

Danes 81 8,99 0.52

Lapps 203 8,91 0.61 -0.08 1.04
Tristanites 75 9,81 0.51 +0.82 9,88%%%
Chinese 209 9.39 0.70 +0,40  4.65%**
Aleuts 81 9,31 0.61 +0.,32  3.,60%**
East Greenland 7 9,76 0453 +0.77 -
Eskimos

Australian 85 10.38 0.61 +1.39 15.80%*%

Aborigines



304.

Table 47 (cont.) DIabiolingual dimensions of maxillary
teeth of males. '

Race n X s a %
Second pfemolar.
Danes 84 9.16 0.55
Lapps 208 8,72 0.56 =0.44 6.11%*x
Tristanites 65 9.96 0.66 +0.80 8,08%%*%
Chinese 143 9.17 0.67 +0.,01 0,12
Aleuts 69 9.13% 0.60 = =-0.03 0,32
East Greenland 7 9.43 0,68 +0.27 -
Eskimos
Australian 85 10.29 0.56 +1.1% 13,29%%*
Aborigines
First molar.
Danes 60 11.54 0.49
Lapps 231 11,24 0,59 =0.30  3.66**%
Tristanites 104 12,14 0.61 +0.60 6o H2*%%
Chinese 88 11.19 0.78 =0.35  3.07%*
Aleuts 45 11.34 0.64 =0,20 1.82
East Greenland 15 11.79 0,29 +025 1.89
Eskimos
Australian 85 12.6%3 0.54  +1.09 12,39%**

Aborigines



Table 47 (cont.)
teeth of males.

Race

Second molare.

Danes

Lapps
Tristanites
Chinese
Aleuts

East Greenland
Eskimos

Australian
Aborigines

Third molar.

Danes

Lapps
Tristanites
Chinese
Aleuts

East Greenland
Eskimos

Avstralian
Aborigines

305,

Labiolingual dimensions of maxillary

94
258
84

70

42

19

41

95
187
29
50
22
12

32

1

11.29
10.96
12,33
11.00
11.36
11.59

12.83

10,63

9.93
11.82
10.33
10,76
11,58

12.09

0.72
0.66
0.85
0,73
0.83
0,53

0.73

077
0,83
1.13
0.96
1.18

0,72

0.82

=0.33%
+1.04
-0.29
+0,07
+0.30

+1.54

-0.70
+1.19
-0,30
+0413
+0.95

+1.46

4,02%**
8. BLX*¥
2.54%
0,50
1.72

11 41 %%*

6,86%*¥
6. 4T**¥
2,04%
0.64
4,06**%

9 °13***
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Table 48, Labiolingual dimensions of mandibular teeth
of males.,

2] |
]
o
t

Race n

First incisor.

Dgnes 8 5.96 0034

Lapps 149 5,89 0.33 =0,07 -

Chinese 216 5.89 0.55 =0.07 -

Australian 41 6.87 0.57 +0,91 -
Aborigines

Second incisor.

Danes 9 6.38 0,42

Lapps 163  6.28 0.35 =0.10 -
Chinese 187 6.30 0,53 -0.08 -
Australian 41 T.01 0.53 40.63 -

Aborigines
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Table 48 (cont,) Iabiolingual dimensions of mandibular
teeth of males,

Race n X - a t
Canine.
Danes 34 T.87 0.48
Lapps 211 7.55 0.48 =0.32  3,64%%x
Tristanites 54 8,97 0,66 +1.10 8.40%%x
Chinese 209 7.89 0.67 +0.,02 0.17
Aleuts 74 T7.9% 0462 +0.06 0,50
East Greenland 6 7.97 0.37 +0.10 -
Eskimos
Avstralian 41 8e39 0448  +0.52  4.68%**
Aborigines
First premolar.
Danes 63 Te62 0445
Lapps 226  T.39 0,49 =0.23  3.33%¥*
Tristanites 64 8.81 0,51  +1.19 13.84%*%
Chinese 232 8,07 0.70  +0.45  4.84%*¥
Aleuts 86 7.82 0.52 +0.20 2.44%
EBast Greenland 5 8,00 0,56 +0.38 -
Eskimos
Australian 85 8,83 0,59 +l.21 1%,60%**

Aborigines



Table 48 (cont.)
teeth of males.,

Race

Second premolar.

Danes
Lapps
Tristanites
Chinese
Aleuts

Fast Greenland
Eskimos

Australian
Aborigines

Pirst molar.

Danes

Lapps
Tristanites
Chinese
Aleuts

East Greenland
Eskimos

Australian
Aborigines

308,

Labiolingual dimensions of mandibular

69  8.15 0,50
217  T.75 0447 =0.40  6,06%%*
83 9421  0.48  +1.,06 13,25%%*
160 8.13 0.67 -0.02 0.22
79 8440  0.62  +0.25 2,69%*
7  8.50 0.38 +0.35 -

85 9,15 0,60 +1.00 11,11%x**

54 10.49 0.54
246 10.40 0,54 =0.09 1.10
110 11.22 0.51  +0.73  8.,49%**
95 10.67 0.56 +0.18 1.91
49 10.56 0.54 40,07 0465
10 11.63 0,60 +1.14  6.03%**

83 11.85 0.61  +1.36 13.33%*X
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Table 48 (cont.) Labiolingual dimensions of mandibular
teeth of males.

Race n X s d t
Second moiar.
Danes 76 10,01 0.63
Lapps 259 10.07 0.56 +0.06 0.80
Tristanites 80 11.16 0,65 +1,15 11.27%**
Chinese 82 10,37 0.57 40,36  3,75%x%x
Aleuts 45 10,58 0.65 40657  4,75%%x
East Greenland 12 10.93 0,88 +0,92 4 42% %%
Eskimos
Australian 41 11.60 0,66 +1.,59 12,72%x%*
Aborigines
Third molar.
Danes 74 9,76  0.73
Lapps 168  9.52 0.73 =0.24  2.38%
Tristanites 14 11.53 0.6l +1.T7  8455%%#
Chinese 26 10,35 1.03  +0.59 31T«
Aleuts 13 10,15 0.56 +0.39 1.84
Fast Greenland 12 10,89 0.80 +1.13 4.,93% %%
Eskimos
Avstralian 29 11.41 0.71  +1.65 10.44%xx

Aborigines
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Table 49. Iabiolingual dimensions of maxillary teeth

of females,

Race n X s

First incisor.

Danes 76 6.92 0.3%8

Lapps 125 6,75 0,49
Australian 36 T.50 0,36
Aborigines

Second incisor.

Danes 83 6.09 0.42
Lapps 129 6,08 0.42
Australian 36 6.69 0.49

Aborigines

-0017
+0.58

-0,01
+0,60

2.62%%
ToT3%%¥%

0,17
6. T4***
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Table 49 (cont.) TLabiolingual dimensions of maxillary
teeth of females,

Race n X s d t
Camine.
Danes 102 8,00 0.48
Lapps 167  Te6T7 0,51 =0,33  5,24%%x
Tristanites 4T 8.8T7  0.55 40,87  9,78%**
Aleuts 44 8.15 0.41 +0.,15 1.81
East Greenland 4 7,98 -  =0.02 -
Eskimos
Australian 36 8,67 04,38 +0.67  T.53%**
Aborigines

First premolar.

Danes 118 8.68 0.50

Lapps 189 8,64 0.49 -=0.04 0,69
Tristanites 49  9.64 0.62 40,96 10.55%**
Aleuts 29 9,18 0.24 +0.50 5.26%%*
East Greenland 2 8.40 - =0.28 -
Eskimos :
Australiean 81 10.10 0,56 +1l.42 18,68%%*

Aborigines



Table 49 (cont.)
teeth of females,

Race

Second premolar.

Danes

Lapps
Tristanites
Aleuts

Fast Greenland
Eskimos

Avstralian
Aborigines
First molar.

Danes

Lapps
Tristenites
Aleuts

East Greenland
Eskimos

Austrslian
Aborigines

81

99
208
70
20
18

81

312,

X

8.TT
8.47
9.83
9.03
8.47

10.05

11.04
10.74
11.77
11.21
11.48

12.21

0.54
0.60
0.47
0.73

0,60

0.55
0,53
0.53
0.47
0.64

0,57

~0,30
+1.06
+0,26
-0.30

+1,.28

-0.30
+0.73
+0.17
+0.44

+1.17

Labiolingual dimensions of maxillary

4035%%%
11, 04%%*
2,17%

15 042***

4,62%%%
Bo 69X * ¥
1.29

3,06%%

13,93%**
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Table 49 (cont.) Labiolingual dimensions of maxillary
teeth of females.

Race n X s d %
Second molar,
Danes 112 10.92 0.66
Lapps 198 10.26 0.64 ~0.66 8,68%x%
Tristanites 47 11.97 0,60 +1.05  9.46%*x
Aleuts 27 11.28 0,65 +0.36 2,55%
East Greenland 8 1l.45 0.70 +0.53 ~
Eskimos
Australién 36 12.42 0.67T 41,50 11.81%xx
Aborigines
Third molar.
Danes 79 10.14 0.84
Lapps 152  9.41 1,00 =0,73 5,57%xx
Tristanites 2% 12,12 0,95 +1.98  9.66%%x
Aleuts 9 10.70 0.28 +0.56  1,99%
East Greenland 4 10,23 - +0.,09 -
Eskimos
Australian 30 11,93 0.83  +1.79 10.00%xx

Aborigines
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rable 50. Labiolingual dimensions of mandibular teeth

of femalese.

Race n X s
First incisor.
Danes 23 5.71 0.29
Tapps 119 5.64 0,40
Australian 36 6.44 0.32
Aborigines
Second incisor.
Danes 37 6.15 0.39
Lapps 147 6,00 0635
Australian 36 6.63 0.40

Aborigines

-0.07

+0.73

-0.15
+0.48

0.80
8,90% %%

2.27%
5 20%*%
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Table 50 (comt.) Labiolingual dimensions of mandibular
teeth of females.

Race n X ) d t
Canine.
Danes T4  Te34  0.47
Lapps 190 6495 0,46  =0.39  6,19%*x
Tristanites 4% 8445 0466 41,11 10,57%**
Aleuts 5T 758 0.43 +0,24  3,00%*
East Greenland 1 7.10 - =0.24 -
Eskimos
Australian 36 84,03 0,38 40,69 T.oT¥*¥
Aborigines
First premolar,
Danes 95 T.33 Q.41
Lapps 197 7,13  0.47 =0.20  3.57***
Tristanites 61 B.69 0,57 +1.36 1T7.44%*¥
Aleuts 49  T.58 0,46  +0.25  3,33%¥¥
Bast Greenland 3 Te4T - +0.14 -
Eskimos
Australian 81 8,69 0.55 +l.36 18.89%**

Aborigines
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Table 50 (cont.) Labiolingual dimensions of mandibular
teeth of females.,

Race n x s d %
Second premolar.
Danes 95 T84 0.42
Lapps 203  Te51 0,46 =0.33 5,89%*x
Tristanites 55 9.16 0.52 +1.32  17,14%%*
Aleuts 42 8,14 0,59 40,30  3.41%xx
East Greenland 6 T.75 0,55 =0.09 -
Eskimos
Australian 81 8.94 051  +1.10 15,T71%%x
Aborigines
First molar.
Danes 86 10.15 0.46
Lapps 207 10.05 0.51 ~0.10 1.56
Tristanites 100 11.08 0.66  +0.93 10.,94%*x
Aleuts 16 10.29 0.41 +0.14 1.15
East Greenland 6 10.85 0,52 +0.70 -
Eskimos
Australian 80 11.44 0.51  +1.29 17.20%%x

Aborigines
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Table 50 (cont.) Lebiolingual dimensions of mandibular
teeth of females.

Race n X s a %
Second molar.
Danes 99 9.64 0.46
Lapps 218 9.62 0.54 =0,02 0,32
Tristanites T2 10.94 0.6l +1.30 15.85%%*
Aleuts 37 10.29 0465 +0.65 6. 50%**%
East Greenland 6 10,78 0.65 +1.14 -
Eskimos
Australian 36 11.29 0,42 +1.65 18,75%*%*
Aborigines
Third molar.
Danes 75  9.33  0.53
Lapps 152  9.20 0,67 -0.13 1.46
Tristanites 13 11.05 0,62 41,72 10.49%**
Aleuts 17 10.42 0,50 +1.,09  T7.68%**
East Greenland 3 10.40 - 41,07 -
Eskimos
Australian 30 11.16 0,57 +1.83 15.64%*¥

Aborigines
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Pable 68. Crown indices of maxillary teeth of males

Race n X s a %
First incisor.
Denes 21 85.8 6.1
Lapps 59 84’06 4.87 1.2 0991
Second incisor.
Danes 27 97.9 10.4
Lapps 79 91.9 6.46 6.0 B,53%x%
Canine.
Danes 50 109.6 5él
Lapps 160 105.6 5¢33 4,0 4.65%%%
Tristanites 82 118.8 7.9 9.2 T.36%%*

Keuts 65 105.6 6.4 4.0 3.64%%x



Table 68. (cont.)
of males.

Race

First premolar.

Danes

Lapps
Tristanites
Aleuts

Second premolar.

Danes

Lapps
Tristanites
Aleuts

Pirst molar.

Danes
Lapps
Tristanites

Aleuts

319,

Crown indices of maxillary teeth

a7
195
65
65

31
217

99
42

Ml

134.4
131.5
140.7
13C.4

141.5
135.4
151.6
136.4

108.4
109.5
114.3
109.3

645

6.63
10,9

5¢7

7.0

6.91
11.7

846

4.5

4,96

58
4.2

249
663
4.0

6.l
10.1
5.1

1.1

5.9
0.9

2.82%%
3. T3% %%
3. T4¥wx

5. 40k
5.26***
3.53%*

1.17
5.18***
0.87
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Table 68 (cont.) Crown indices of maxillary teeth

of males,
Race n

Second molar.

Danes 69

Lapps 253
Tristanites 7T
Aleuts 41

Third molar.

Danes 86
Lapps 184
Tristanites 29

Aleuts 21

»i

117.7
117.4
125.8
114.6

120.8
124.3
134.1
114.9

6.8
6.91
9.4
6.9

9.2
10.60
9.8
7.9

0.3
8.1
3.1

365
13.3
5.9

0.32
5o QL% %%
2030%

2,63%%
64 62%%%
2.T1**
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Table 69, Crown indices of maﬁdibuiar teeth of males.
Race n X S a t

First incisor,

Danes 1 (103.3) -
Lapps 56 108.6 6,22 5.3 -

Second incisor.

Danes 4 101.0 -

Lapps 90 105.6 6.69 4.6 -~
Canine. )

Danes 28 114.4 4.6

Lapps 181 110.4 6.32 4.0 3.,23%*
Tristanites 51 125.7 11.8 11.3  4.85%*x

Aleuts 72 110.1 8.9 4.3 2043%



Table 69 (cont.)
of males,

Race

Pirst vremolar.

Danes
Lapps
Tristanites

Aleuts

Second premolar.

Danes
Lapps
Tristanites

Aleuts

Pirst molar.

Danes
Lapps
Tristanites

Aleuts

322,

Crown indices of mandibular teeth

45
203
63
82

50
198
82
72

27
215
113

47

X1

113.1
110.1
126.5
111.3

118.8
115.2
127.8
117.3

92,7
94.7
9963
91,5

7.0
6.29
6.4
7.9

Tol
6.33
T-.1
6.6

3.6
4.55
507
4.2

360
13.4
1.8

3.6
9.0
1.5

2.0
6.6
1.2

2,83%%
10,31 %%*
1.28

3, 5O***
7.09%%%
1.20

2,20%
5. 74X %%
1.25



Table 69 (cont.)
males.

Race

Second molar.

Danes
Lapps
Tristanites

Aleuts

Third molar.,

Danes
Lapps
Tristanites

Aleuts

323.

Crown indicesmof mandibular teeth of

53
245
78
44

66
158
12
13

ol

94.9
95.8
103.9
93,7

936
96.3
104.8
92,8

404
4.38
609
5.3

5.7
6.80
8.1
5.9

0.9
9.0
1.2

2.7
11.2
008

1.36
8o AL ¥¥%
1.21

2.84%%
5,8%%%%
0.46
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Table 70. Crown indices of maXillary teeth of females.
Race n X s d t

Pirst incisor.

Danes 49 83.2 565
Lapps T3 80,8 5626 2.4 2.42%

Second incisor.

Danes 60  95.9 8.0
Lapps 96 91.3 6,78 4,6 3, 8F% %%
Dzan es 87 107.6 6.3
Lapps 153 102.6 4.80 5.0  6.94%%*
Tristanites 46 116.0 10.8 8.4 5. 68%%%

Aleuts 44 10509 404 107 1.62



Table 70 (cont.)
females.

Race

First premolar,

Danes
Lapps
Tristanites

Aleuts

Second premolar.

Danes
Lapps
Tristanites

Aleuts

Pirst molar,

Danes
Lapps
Tristanites

Aleuts

325,

Crown indices of maxillary teeth of

87
180
47
27

76
184
42
25

13
191
59
18

]|

132.8
132.1
139.3
133.4

138g?
133.9
149.5
137.8

106.9
108.4
113.9
110.2

7.0
5.64
9.3
6.9

6.5

Te27

8e5
10.9

4,2
4.82
6.1
5.6

0.7
6.5
0.6

4.4
11.2
0.5

1.5
7.0
303

0.88
4 ,58%%%
0.39

4,58%%*
8,00%**
0,28

2034%
7. 78% %%
2,80%%



Table 70 (cont.)

females.

Race

Second molare.

Danes
Lapps
Tristanites

Aleuts

Third molar.

Danes
Lapps
Tristanites

Aleuts

326,

Crown indices of maxillary teeth of

103
194

43
26

74
150
22

=1

119.3
115.2
124.3
115.0

120.1
119.8
136.1
121.3

804
6.87
862
4.9

9.1
11.19
13.9
10.2

4.1
5.0
4e3

0.3
16,0
1.2

4,56%%%
3, BLHHX
2.51%

0.20
6o 3TH*X
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Table 71, Crown indices of mandibular teeth of females.
Race n X s a t

First incisor.

Danes 11 108.1 4,2
Lapps 64 109.3 6.56 1.2 0.59

Second incisor.

Danes 26 107.6 603

Lapps 99 102.8 8.04 4.8 2,82%%

Canine. )

Danes 64 112,5 57

Lapps 156 107.3 6.66 5.2 G AT*X*
Tristanites 43 123.0 6.6 10,5  8.82%**

Aleuts 57 112.4 5.4 0.1 0,10



Table 71 (cont.)
of females,

Race

First premolar.

Danes
Lapps
Tristanites

Aleuts

Second premolar.

Danes
Lapps
Tristanites

Aleuts

First molar.

Danes
Lapps
Tristanites

Aleuts

Crown

86
177
59
45

79
181
55
41

57
185
90
16

328,

indicesvbf mandibular teeth

ol

111.0
108,7
122.3
111.4

117.9
114.0
128.1
116.6

94.3
94.5
100.1
92.0

662
6.41
9.4
5.9

6.4
6.04
8.0

2.9

-

4,0
3.88
565
4.6

203
11.3

0.4

369
10.2
1.3

0.2
5.8
243

2o TT**
8o TOX*%
0436

4 TO*%%
Bo.lo¥**
1.23

0.34
6. 90% %%
1.97
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Table 71 (cont.) Crown indices of mandibular teeth
of femaleso,

Race n X s Gl t
Second molar.
Danes 84  95.5 4.6
Lapps 195 95.8 4,55 0.3 0,50
Tristanites 71 104.4 6.1 8.9 10,35%%%
Aleuts 36 91.9 2.3 346 Aod4x¥¥
Third molar.
Danes 68  93.6 5.0
Lapps 146 96.; 5.42 2.7 B AER*X
Tristanites 15 103.1 5.9 9.5  6o.42%%x

Aleuts 16 91.6 4.8 2.0 1.44
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1.

SUMMARY.

In the present study an examination was made of
tooth sise in mediaeval Danish skulls excavated at
two sites (Aebelholt and Naestved) on the island of
Sjaelland (Zealand).

After a Brief gemersl introduction on the dev-
selopment of dental anthropology as a science, the
history of the Danish skeletal material was discuss~
ted in some detail, and in partiocular, the evidence
was reported on which dating of the material rested.

Previcus odontemetrio studies from 1874 to 1965
were desorided, and a detailed mocount was given,
both of the edontometrie and -tattltioallnothod-
whieh had been used by other workers, and of those
waioch were smployed in the present study.

Means, standardi deviatiens and cocefficieats of
variation were calenlated from the data collested,
and statistical assessument of the significance of
observed differences bdetween the sexes or detween
the growps was made by means of the 't' tess.

In beth Asdelhelt and Naestved groups there was
a sex differenee ia teoth sise. The mean values
for bBoth mesicdistal and labiolingual dimensiens of

all/
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all the teeth were invariably larger in the males
than in the females. Many of these sex differences
in tooth dimensions were statistically significant.

Pew significant differences in tooth dimensions
existed between the Aedbelholt and Naeatved groups.
The largest differences were found in the mesiodistal
diameters of the mandibular testh. The material
was therefore povoled, and re-exanmination of sex 4iff-
terences in teoth dimensions showed a higher level
of statistical significance than before. The can-
tines were throughout the teeth which showed the
most highly significant sex differences.

Variability of tooth dimensions was studied by
means of the ocefficients of variation. Im beth
dimensions, third molars and seeond incisors were
most variable, and first molars, first incisors and
canines were the least variadle teeth. There vas
little evidence of sex or group difference in veri-
tability.

Redustness values were used to study the rank
order of sise of the molar teeth, There was some
evidenss of a sex difference in this respect in the
mnandidle.

Wherever/
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Wherever possible a comparison was made between
the results for the mediaeval Danes and those pub~
tlished b®y other workers.

Comparisons of tooth dimensions themselves were
also made hetween the mediasevel Danes and other pop-
sulation groups. The teeth of mediaeval Danes were
rather smaller than those of Socottish Neolithie,
S8cottish Brongze Age and several gontsinental European
Mesoclithic, Neolithic, Bronse Age and Iron Age groups,
but tended to be a little larger than the teeth of
Seottish Dark Age individuals (from long oist burials)
and of Belgian Franks. Mediaeval Danish teeth were
larger than those of mediaeval Swedes, slightly larg-
ser than those of 17th -~ 19%h eentury English, and
smaller than those of Merovingian or mediaeval Bel-
tgians, Statistical tests of significance could
be carried out only for the comparison with mediaeval
Swedes.

In eomparisens with various modern races, the
teoth of mediaeval Danes were found to de larger
than those of Lapps, slightly smaller than those of
Lundetrom's Swedes, the American Whites and the
Chinese, smaller than those of Seipel's 3wedes, the
Swiss/
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Swiss and the Aleuts, and considerably smaller than
those of Tristanites, East Greenland Eskimos and
Australian aborigines. Statilfioal tests of sig-
tnifioance were made in each instance. Emphasis
was laid on the caution which had to be exercised
in eomparing results obtained by 4ifferent workers.

The possible interpretation of variation in
tooth size in preshistoric, mediaeval and modern Eur-
topean races was disoussed.

The proportions of the tooth crowns were stud-
tied by means of the orown index.

There were few statistically aignifibant sex
differences in orown index in either the Aebelholt
or the Naestved group, though in general the indices
were slightly higher in the aales.

There were also very few significant differen-
tces in crown index detween the Aebelholt and Naestved
groups, except for the mandibular teeth of females.
The groups were therefore combined for purposes of
eomparison with results recorded for other racial
groups. | \

Crown indices were rather higher in the fcottish
Neolithic, Bronze Age and Dark Age groups than in the
mnediaeval/
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mediaeval Danes, but this result was possibly due to
the greater degres of attrition in the Secottish mat-
terial.

Gonparisoﬁu with three modern races showed that
ecrown indices in the mediaeval Danes were slightly
higher than those of Lapps or Aleuts, and oconsider-
tably lower than those of Tristamites.

The results were drawn together in a coneluding
chapter, under the headings of 1., sex differences
2. loocal group differences 3. racial differences.

A ecomplete bibliography has been appended.



