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72
— 27 SHOVEL- SHAPE!1 MAXILLARY CEHTR"L
INCISORS— II\ SOUTH AFRICAN BANTU POPULATIONS
No.of - B
! 3K GROUP teeth iIndeter-- No Trace Semi- ITOTAL
examined I'I_nJ.nate jShovel Shovel Shovel Shovel Shovel
ro -~
Natal Nguni 71 16 46 9 t 0 0 Q '
IS Cape Nguni 76 1 63 9 0 3 12
Sotho 55 10 142 3 o 0 3
Miscellaneous 64 9 52 1 0 2 3
TOTAL: 266 36 203 22 0 5 27
Natal Nguni 32 7 19 5 1 0 6
t,.,. Cape Nguni 7 3 1 1 0 2 J
Sotho 25 3 20 0 0 2 2
Miscellaneoua 6 0 6 0 0 0 0
TOTAL: 70 13 46 6 1 4 11
TABLE_ 73
THE IJCIDEHCE OF SHOVEL-SHAPED MAXILLARY LATERAL
INCISORS IN SOUTH AFRICAN BANTU POPULATIONS
SHOVEL-SHAPE
L GROUP : No.of '
teeth Indeter-+ No Trace  Semi- ,TOTAL:
examined minate Shovel,Shovel Shovel Shovel Shovel
to £tal B6uni 71 20 25 20 5 1 26
pPe Nguni 84 8 56 18 2 0 20
Sotho 78 18 33 18 9 0 27
:iscelianeoue 78 20 49 7 2 0 9
TOTAL: 311 66 163 63 18 1 62
*~eal Nguni 39 14 4 9 - T Hmt*r
paP® Nguni 20 10 3 5 0 2 7
tho 47 13 19 15 0 2 17
~ooellaneoua 6 0 4 2 0 0 I2
[ |
TOTAL: 112 35 30 31 47



TABLg 74

HAIiTAGE DISTRIBUTION (0? SHGVTT-**

UPPER CENTRAL INCISORS

No. of

teeilzh 'o™® , I Trace ! Semi-
examined  ghoyelj Shovelj Shovel

Race and Investigator

jAmerican White (Male)
(Hrdliika 1920) 1000 465 | 24.5 7.6

American White (Female) 1000 70. 4 1.8 5 2
4 M . . 2

(Hrdliska 1920)

American Whites

(Lasker 1957) 642 355.0 45.0
America". Negro (Male) .

(Hrdliika 1920) 618  :s54.5 33.0 7.6
AmerJ xn Negro (Female)

(HruiiSka 1920) 1000 56.0 32.6 8.0 3
.Mongoloid (Hrdlicka 1920) 24 0 8.5 29.0
Eskimo (Hrdlicka 1920) 40 0 15.0 47.5
Aleut (Moorrees 1957) 75 0 2.7 34.7

. 334.

Pecos Indian (Nelson 1937) o 2.2 8.3 15.4
Pima Indian (Male) 101 0

(Dahlberg 1951) 1 4.0 0
Pima Indian (Female) 12

(Dahlberg 1951) 5 0 1.0 99.
Lushmen (van Reenen 1966) 95 55.8 30.5
Bantu (Carbonell 1963) 122 65.5 18.0 14.7

casts
Bantu Males (present 230 88.7
study 1967) 1

Bantu Females (present 80.6 10.5 3.1

study 1967) 57 !

s
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1*B* MzSI/j» RIDGES AML r.IMQUxi TTTBERCT*R

>n the 1lingUal 8urface of maxillary incisors may

be encountered a median, two lateral and two marginal

ridges; five ridges in all with three intervening

depressions. The median ridge is usually straight

and vertical. Lateral ridges may be straight or

'lightly curved, whereas marginal ridges are curved

and follow the mesial and distal margins of the teeth.

Hrdlicka (1920) observed that the two lateral ridges

were the least stable in human dentitions.

The presence and relative development of individual

ridges are variable from individual to individual. Fre-

quently in the present material, only a single median

ridge was present and prominent. On the other hand,

two or three ridges may have been evident in varying

degrees of prominence. Often the lingual surface of the

ma-Ulary incisors was smooth, with no trace of lingual

ridges, tubercles or shovelling. In such teeth the

-Lingual surface tended to be concavo-convex from incisal
edge to gingival margin.
xhe ridging on the lingual surface of the maxillary

incisors was classified according to the degree of pro-

minence of the ridges, and whether tb, ridges were

single or multiple. Ridges that were barely discernible

were classified as "trace"; the other degrees of pro-

minence were labelled "moderate" and "marked" (*ig.26)%*

Median ridges wer" observed in shovel-shaped incisor



Pig. 26 Moderate ridging of lingual surfaces
of maxillary incisor teeth



teeth, as well aa In those with no evidence of shovell-
Ir3.

The lingual surfaces of the incisors were studied
also for the presence and size of lingual tubercles.
Hrdlicdca (1920) referred to lingual tubercles as lingual]
cusps and defined them as being a moro or less marked,
single, double, or mu?Mpie protuberance from the heel
an inciser or a ean.ir.;. Lingual tuberclee may be absent
inconspicuous or replneed by an extension or fusion of
ihe marginal ridges. On the other hand, they might
develop to a moderate extent, or even into a large well
developed and dstinot accessory cusp. According to
r.rdlicka, a strong lingual cusp in an incisor may, in
extreme cases, reach near to the cutting edge of the
tooth and produce a form approaching that of a bicuspid.
In other instances, 1lhe lingual tubercle is frequently
divided into several cusplets and is found in teeth that
are shovel-shaped as well as in teeth that are not.
'Voidenreich (1937) believed this tubercle to be a
decidedly primitive character. It seems to occur in all

living races of man, but in a human-like form L..a not as

yet been signalled in any of the prlma.es or lower mammal
(Hrdlicka 1920).

In the presort study, the size of the lingual
tubercle was graded as trace, mode: ate or marked. The

exact determination of the size of the tubercles is no*

easy in that it is difficult to distinguish between 1



confluence of marginal ridges and a trace of a tubercle
(Pedersen 1947). In fact, Hrdllgka (1920) etated that
probably no two observers would reach precisely the
same results on the same series of specimens, but he
believed that the differences would not be serious
enough to obscure the main facts. Pedersen (19i7)

distinguished between "marked tubercles" and "lingua?

cusps” proper. In the present study no attempt was
made to distinguish between the above; both were
classified as "marked" lingual tubercles. A "trace"

tubercle was designated only when a small but definite
eminence was present on the lingual surface of the

incisor tooth. A "moderate" tubercle was determined as
being intermediate in size between a "trace" and a
"marked" tubercle (Pigs. 27, 28 and 29 ). Where more

than one tubercle was presentthe overall extent of

tubercle formation was assessed and designated.

PRESENT STUDY

The degree of ridging could be clearly determined
in 165 maxillary central incisors in male Bantu crania.
This included both left and right incisors from the
same crania. Lingual ridges were present with varying
degrees of prominence in 45 per cent of the sample
(Table 75 . Marked median and/or lateral lingual ridges
were observed in only 3.4 per ci it of the total with
ridges. The remainder of the ridged teeth were either

moderately (22.8 per cent) or slightly (18.8 per cent)



Pig. 27 Trace lingual tubercle on lateral incisor

Pig. 28 Moderate lingual tubercle (bifid example)

Pig. 29 Marked 1lingual tubercles
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ridged. The lateral Inclaora of Bantu male, exhibited

a lower Incidence cf ridging alnce 32.2 per cent of the

sample of 192 teeth In which the lingual surfaces could

he determined exhibited some degree of ridging. Of the

ridged lateral incisors, 1.0 per cent were markedly,

12.1 per cent moderately, and 18.5 per cent slightly

ridged.

The Bantu females, on the other hand, presented a

greater overall incidence cf ridging of maxillary central

and lateral incisors (via. ©60.0 per cent and ,4.4 per cent,

respectively) than the males, but evinced a total absence

of marked lingual ridges. Thirty-five per cent of the

total central incisors with ridges were moderately ridged.

Whereas the remaining 25 per cent of these teeth possessed

traces of ridges. Of the ridged lateral incisors in the

females, ,0.0 per cent exhibited moderate ridges and 27.8

per cent had trace ridges.

In the tribal groups, Sothe males and females evincad

a relatively lower incidence of smooth surfaced maxillary

central and lateral incisor teeth (Tables 76 4 77). The

only exception was provided by the lateral incisors of

Natal Nguni females; of the 17 observable teath, only 4

Possessed smooth lingual contours. In the remaining

tribal groups, approximately half or more of the incisor

teeth had smooth lingual surfaces.

The maxillary central incisors of the Sotho showed

a greater incidence of overall ridging than the other



groups. Thus, i, M1, , 19 out of a total of n

and in females, 10 out of a total of 15 teeth, .homes

some degree of ridging (Table 76). About half of the

Cape Nguni males (61 out of a total of 41 teeth, had some

degree of ridging on the lingual surfaces of their

maxillary central Incisors. The Sotho of both sexes

evinced a higher incidence of overall ridging of the

lateral incisor teeth than the other tribes. In males,

18 out of a total sample of 44 teeth, and in females, 12

out of a total o. 17 teeth, possessed some degree of

ridging (Table 77).

The total percentage incidence of lingual tubercles

in the central and lateral incisors of Bantu femaues ex-

ceeded that of males. The total Incidence of tubercles

in the central incisors of males was 4.7 per cent and that

of females 11.4 per cent (Table 78). The total inci-

dence in the lateral incisors was 14.0 per cent and 16.9

per cent, for malee and females respectively. The per-

centage incidence of large lingual tubercles in the

maxillary incisors of both sexes was minimal. Of the

57 incisors observed in female skulls, 1n no instance was

a large tubercle noted. Only 1.3 per cent of 230 male

maxillary central incisors presented a large lingual

tubercle. Three per cent of male maxillary central in-

cisors possessed a moderate tubercle, as opposed to a

figure of 14 per cent in females. Nc Bantu females

indicated a slight lingual tubercle on their central
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incisors, and only 0.4 per cent of Bantu male central

incisors exhibited this feature. The overall tendency

is for more Bantu females than males to possess a

moderate Ungual tubercle on the maxillary central in-

cisors. On the maxillary lateral incisors, although

Bantu males evinced a higher incidence of slight lingual

tubercles, the general tendency was for females to show

a higher incidence of lingual tubercles than males.

Of the tribal groups, the Cape Nguni males possessed

a considerably higher incidence (7 out of a total sample

of 75 teeth) of this tubercle on maxillary central in-

cisors than did the others (Table 79). The incidence of

lingual tubercles (3 out of a total of 60 teeth) on lateral

incisor teeth in Sotho males, was less than in other

tribal sub-groups (Table 80). Because of an insufficient

sample, it would be premature to draw conclusions from

these figures.
The commonest form of lingual surface on the maxillary

incisor teeth of the Bantu was a smooth surface free of

ridges, eminences or tubercles, depressions or shovelling.

More than half (55 per cent) of the observable teeth of

males exhibited this feature on their central incisor

teeth and 67.8 per cent on their lateral incisors (Table 75).

Bantu females, however, possessed a lesser incidence of

smooth lingual surfaces on their central and lateral in-

cisors, viz, 40 per cent and 55.5 per cent respectively.



ka @ (1950), one of the meet con-
epicuous points of va.-.ehaity In the anterior teeth of

man Is the extent of the vertical ridges on the lingual

A

L X X J '
rrr & mewan - " o .f L axm
hropoid ape.

noisors are a prominent feature in ant

',rdllcka 19201 Ihe®« "dge. were likewise observed

n a rather high proportion of East Greenland Eskimo upper

incisors (Pedersen 1949). Moorreee (1957) noted a near

The percentage Inci-

absence of median ridges in Aleuts.
of

dence of marked lingual ridges in the Bantu was email.

the males, 41.6 per cent and a considerable proportion

<60.0 per cent) of the females, however, exhibited a slight

or moderate degree of ridging on their central incisors.
"he lateral incisors of both sexes evinced a considerably

lo-er incidence of these ridges (50.6 per cent and 40.4 per

cent for male and female lateral incisors, as again,* 41.6

Per cent and 60 per cent for male and female central in-

cisors respectively). Unfortunately, a table of oompara-

populatlon incidences could not be drawn up as no data

are bailable for comparison. In the tribal groups the

Incidence of ridging in central a«d lateral inoleor teeth

higher in Sotho males and females than in the others.
The incidence was high also in the central incisors of

Cap" :,gunl nales. Unfortunately, the female sample of

central incisor teeth in this group was too small

ervabit

determine whether this was a characteristic of the Cape
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Ngunl
The number of maxillary central and lateral i
incisor
teeth in which the presence or absence of lingua

can be clearly discerned is generally greater th

tr.is is that attrition is frequently responsible for half

or more of the lingual surface (nearest the cutting edge)

of upper incisors being abraded, making it difficult or

impossible to categorize ridging accurately. The determina-

tion of tubercle size on the other hand is not usually

affected, since these are higher in position and are close

to the necks of the teeth.
The total incidence of lingual tubercles in the Bantu

was lelatively high, 4.7 per cent and 11.4 per cent for

male and female central incisors respectively. In the

lateral incisors, the total -Incidence was higher (14.0 per

cent for males and 16.9 per cent for females).

Despite considerable interest in the lingual tubercle

as a possibly primitive characteristic (Adloff 1908,

'/eidenreich 1937), or as a singular remnant (Frisch 196J>),

only Pedersen (1949) and Carbonell (1963) have provided

figures on the incidence in populations. According to

Pedersen, marked dental tubercles were found on 4.3 per

cent and 14.3 per cent of the upper central and lateral

incisors respectively, of East Greenland Eskimos. The

Japanese, Chinese and Tibetan groups, according to
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Carbonell, exhibit the loweet frequency of Ungual tubercle,,

nmnely, 1.4 p,,, “ent, while in Arab, it attain, the figure

/1.0 per cent. According to Carbon.ll', frequency table

on lateral incl.ore Arab, and a,t Greenland E,klmo, po,e,

the hlgheet incidence of lingual tubercle., where,. Anglo-

Saxons, Sweiea, Bantu, Indian, Japanese, Tibetan and

Chinese all have Incidence, below about ,.0 per cent (the

incidence on central incisors was not mentioned). The

incidence of lingual tubercles in Carbonell's study is

illustrated graphically; the frequency figures are not

mentioned in the text. The estimated incidence of lingual

tubercles in Bantu in Carbonell', investigation 1. 2.5 per

cent. This figure is considerably lower than either 11.4

per cent (for males) or 16.9 per cent (for females) in the

lateral incisors of the present study. Ths frequency is

likewise lower than in any single male or female series

among toe Bantu tribal groups. The discrepancy between

Carbonell's result and the writer's may perhaps be ex-

plained by her sample being drawn from a different isolate,

compared with the present author's sample. This possibility

is the more likely since great ve-jability in frequency

obtains even among the different tribal groups of my

sample (Table 30). Unfortunately Shaw (1931), in his study

of Bantu teeth, did not provide any data which could be
used for comparison.
The percentage of large lingual tubercles in the

Bantu 1is minimal in both sexes. The incidence of moderate
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and smal” lingua- tuberuiea in the sample provided no
evidence of sex differences.
lingual tub»rcl*s are fount in teeth that are shovel-
shaped as well as in teeth that are not. Shovel-shaped

incisors in early man, according to Carbonell (1963), were

associated with the presence of a lingual tubercle. This
association is consistent in the upper lateral incisor* of
Neandertal Man, Homo erectus pekinenals ("Sinanthrom,."l
ani Australopithecus (Weidenreich 1937, Valloie 1950-3,
Robinson 1956). However, in modern man, the association
of a shovel-shape with a lingual tubercle is infrequent,
according to Dahlberg (1951) .Moorress (1957) and Carbonell
(1963) . Table 81 and Figure 30, which is a graphic illus-
tration of frequency of lingual tubercles and shovel-

shaped form on lateral incisors seems to suggest a negative

correlation between shovelling and tubercles.



8XA

Bi—l

«H

>

9r

&g



214

j Total Fc.
Sex O}F be@th ia
on which smooth
pattern face i“race,Moderate Marked Total
, could be
_ determined
Maxillary; Malea 165
Central , 35 18.8 22.8 3.4
Incieora emalea 49 40 25.0 35.0 0
Maxillary Males 192 7
lateral . 67.8 18.5 12.1
Incisors Pemales 79 55.5 27.8 16.6
TAB1lE 76
m m
Tirm MVP
Total No.
] of teeth
Sex Tribal on which  jSmooth
Group pattern SurfacelTrace Moderate Marked Tovil
could be
determined
Natal Nguni 40
Cape Nguni Al
Sotho 31
Miscellaneous 37
TOTAL

Natal Nguni i
Penal Cape Nguni
Sotho
Miscellaneous

TOTAL

Ttoes not refer to marginal ridges



Males

Females

TABLE 77

MOOTH
ro'feAi, WRCW Z
Total No.
) of teeth RIDGING PRgQSENT
Tribal on which Smooth 1
Grou
P pattern Surface Trace Moderate IMarked! Total
could be
determined
Natal Nguni
Cat,#* Nguni
Sotho
Misctllaneoua
TOTAL
Natal Nguni
Cape Nguni
Sotho
Miscellaneous
TOTAL

Does not r-*#r to marginal ridges.

TABLE 7A

AFRICAN BAHTn

Total No.

of teeth TUBERCLES PRESENT
Sex on %hicl. T '

pattern race Moderate Marked ! Total

could be

determined
“axillary Males 2)0 0.4 3.0 1.3 4.7
Central I
Inoisors Females 57 C 14.0 0 .0
7*11ll ary Males 245 4.9 4.9 1.6 11.4
.lateral
IF’i»ora pemales 77 1.) 7.8 7.8 16.9
i*1LQtes The percentages quoted are of the total number of

maxillary inci jor teeth on which the presence or

absence of lingual tubercles cmid be detected.
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TABLE 7)

INCID CE OF LINGU  TUBERCLES CSNTR/L
l1 EMIEfnm

Total No. .
Sex Tribal , of tegth Tubercles ! —TUBERCLES'PRESENT -3
Group on which
pattern absent Trace;Moderate Marked q, i1
1 could be
Natal Nguni
Cape Nguni
Sotho
Miscellaneous
TOTAL
Natal Nguni
Cape Nguni
female Sotho
Miscellaneous
TOTAL
TABLE 80
Total No.
Sex i _ of teeth TUBERCLES
ex 1 Tribal on which Tubercles
Group pattern absent Trace Moderate,' Marked Total
could be
determine;
Natal Nguni 51 41 2 4 4 10
<ale Cape Nguni 76 67 3 6 0 9
Sotho 60 57 2 1 0 3
Miscellaneous 58 52 5 1 0 6
TOTAL 245 217 12 12 28
'Natal Nguni 25 22 0 1 2 3
. 10 6 0 2 2 4
«.i=!sc\ph0 Kgunl 36 32 0 2 2 4
Miscellaneous 6 4 1 4 1 0 2
TOTAL 77 64 1 13
tizfote: epercenTagesTquoted are of the total number of

E'lMary incisor teeth on which the presence or absence of

i,
gual tubercles could be detected.
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» » OP HHCCAI. TrBTOr-.

A:J SHOVEL-".'? ,-, rnr., nN LJTK- tT T>7 s TTTTTTTTTTTTTTTTTTTTT T
RACIAl GRQTIPR
Racial Grou
P Ungual Tubercle : Shovel—ShapeJ Investigator
£ f
East Greenland
Eskimo
14.3 96.8 Pederson (1949)
Aleut 0
100.0 Moorrees (1957)
Arabs
21.0 46.4 Carbonell (1963)
Japanese, Chinese
ar* Tibeta-t 1.4
. 91.3 Carbonell (1963)
flar.tu Males
11.4
33.5 tZ17?  (1967)

Bantu Females
16.9 61.1 ' g ! (»67)



vuax OP TUK MAXILLA2Y
INCISOR TF-RTH

The outline shapee of the maxillary incisor teeth

in man v;iry subtly among individuals. Williams (1914)

grouped the incisor teeth in both man and primates into

tbxee fundamental types which he described as follow*s-

"Characterised by parallel or nearly
parallel lines which represent the
proximal surfaces of the teeth for
half or more than half of their length
from their incisal edges".

lype 1:

"Characterized by these lines converging
so markedly that they would meet, in
most instances, at a point near the end
of the root. These converging lines are
sometimes nearly straight, but usually
there is a very slight convexity of the
mesial proximal surface and a slight
concavity of the distal surface".

Type Hi

"Characterized by a delicate double curved
line on its distal proximal surface, and
sometimes, though less frequently, on the
menial surface. -All of the surfaces and
angles of the teeth of this form are more
rounded and graceful than in either of the
other two classes'".

Type 11li:

These basic tooth forms are generally designated square,
tapering and rvoid. The combinations of these basic
outline shapes arc numerous. In fact Nagle and Sears

(1962) noted that the variations in the natural teeth of

man are so great that there are not enough gaometrio

figures to match them. For practical purposes, however,

only the three tooth forms of Williams were used in the

present investigation .
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Fig. 31 Basic tooth forms of the maxillary
incisor teeth (after Williams 1914)



PRESENT STUDY

In order to categorize the teeth as square, ovoid or
tapering, the anterior four maxillary incisors of each
Bantu skull were compared to an artificial tooth mould
guide. These artificial tooth mould guides, which are
used by dentists, represent excellent reproductions of the
natural teeth of man, and by comparing these with skull
teeth, reasonable accuracy in tooth classification can be
achieved. Figure 51 is an outline drawing f the three
basic tooth forms.

The three fundamental tooth shapes could not be
clearly differentiated in all the skulls. Intermediate
shapes such as square-ovoid, tapering- aid and tapering-
square were added to the original classification, but the
distinction between categories tend to become vague as to
render the decision very subjective in certain instances.
Any cranial teeth that could not be clearly classified into
into one of the three primary categories were tabulated
intermediate.

Tables 82 and 85 list the incidence and percentage
of various tooth shapes in different South African Bantu
groups. The number of crania in which teeth were diffi-
cult to clearly classify into the three fundamental groups
was relatively high. This was owing partly to the inter-
mediate tooth forms and partly to the large number of carious

worn, missing or fractured maxillary incisors which were

excluded from the sample.



The incidence of square teeth in the tribal groups
varied from approximately 1) per cen. to 28 per cert of those
which could be claasilied. The incidence of ovoid teeth in
these groups varied from approximately 9 per cent to 2? per
cent. The incidence of tapering teeth ranged from about 16
to 28 per cent. The range of incidences for the latter two
incisor shape categories excludes the small Cape Nguni and
Miscellaneous female groups. The incidence of tapered teeth
in the male Natal Nguni is double the incidence of either
square or ovoid tooth shapes, but it would be difficult to
draw any conclusions from this single observation, particularly
since these proportions do not obtain in the females of the
same racial group.

The incidence of intermediate tooth shapes range from
approximately 28 per cent to 4% per cent. The incidence of
teeth falling into this category is higher than that of any
of the three basic tooth shape categories.

In the Natal Nguni the incidence of square teeth in
females (27.8 per cent) is nearly double that of males
(15.7 per cent). The incidence of the intermediate tooth
shape in the Natal Nguni males on the other hand is consider-
ably higher than that of females (males 49.? per cent, females
27.8 per cent). In the Sotho the sex difference in incidence
of square teeth (males 1?.5 por cent, females 1).6 per cent),
ovoid teeth (males 25.8 per cent, females <« <5 POr cent),
tapering teeth (males 2?.6 per cent, females c?./ per cent)
and intermediate tooth shapes (males ??.1 per cent, females
56.6 per cent) is minimal. Because of small female numbers,
sex differences in the Cape Nguni and Miscellaneous Jgroups

are not meaningful.

In the total Bantu group, the intermediate tooth shape



is most common (42.7 per cent in males, 35.6 per cent
in females). In males the basic three tooth shapes occur
with almost equal frequency (square 18.8 per cent, ovoid
16.6 per cent, tapering 21.9 per cent). In females a
quarter oi the sample exhibit tapering teeth, slightly less
than a quarter (22.1 per cent) of the total have ovoid teeth
whereas 1/.J per cent of the teeth are square. Square
teeth occur with almost equal frequency in Bantu males
(18.8 per rent) and females (17.3 per cent). The
incidence of ovoid ar.d tapering teeth is slightly higher
in females viz. ovoid 16.6 per cent in males, 22.1 per
cent in females, tapering 21.9 per cent in males. 25.0
per cent in females respectively.

By and large, despite the smallness of the sample,
it seems that each of the three main tooth forms viz.
square, ovoid and tapering has an approximately equal
chance of occuring in male and female Bantu. The frequency
of occurrence of intermediate tooth forms is slightly more

than one in three in both males and females.



DISCUSSION

Catergorizing teeth by comparing skull teeth with
artii icial tooth guides, although far more accurate than
classification by inspection alone, is by no means infallible,
ifie three fundamental tooth forms are readily identifiable,
but it is the frequency of intermediate tooth shapes which
makes accurate classification into the three main tooth
shape groups difficult and ofttimes unreliable. Another
factor which renders classification difficult to the
variable medio-distal as well as gingivo-incisal convexities
of the labial surfaces of incisor teeth. A severely labially
convex tooth surface could create the illusion that the
outline shape of a square tooth is ovoid. Furthermore,
individual interpretations tooth shapes by various
observers make comparisons difficult.

In his study of the Bantu, Shew (1931) used the same
classification of tooth shape, but his findings were vastly
different from those of the present study. Shaw classified
50 per cent of the Bantu incisors as ovoid (Type III)
teeth; the present study reflects an incidence of 16.6 per
cent (male) and 22.1 per cent (female). The incidence
of square (Type I) and tapered (Type II) teeth in the Bantu,
according to Shaw, was 38 per cent and 12 per cent respect-
ively. The incidence of square and tapered teeth in
the Bantu in the present study is shown am 18.8 per cent
and 21.9 per cent (males) and 17.3 per cent and 25 per cent
(females) respectively. The diversity of these findings

reflects to some degree the difficulties encountered
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in endeavouring to classify tooth outline forme. Further-

ve nearly

category

as in the present study.

There ie no evidence to suggest that any particular
incisor tooth form or shape is characteristic of the Bantu

group. Neither dees there appear to be any specific tooth

shape by which one could identify any of the Bantu tribal

groups. The findings in the present study would indicate

that each of the three primary tooth forms have an approxi-

mately equal chance of occurring in any of the Bantu, whether

male or female. The writer was unable to locate any other

data for racial comparisons.
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TABLE 8P
JUCX30R SHAPES IN V- rmrc
T TA?ITU TRIBAL Sflmp.g
] KATAL KGUNI CAM Noumj SOIHO

h

INCISOR SHAPE |MALE IFEMALE MALE PIMAlE MALE IJWALS

vol
_ 13 6 9 3 12
Tapering 26 10 25 3 21 10
HIKtifeSV 43 10 43 10 1 33 16
TOTAL |
195 36 98 19 89 44
HI1i1IM—
TABLE £L
PERCENTAGE IKCILENCL OF T1I1vJISOR SHAp-R.q
SOUTH AFRICAN BANTU TRIBAL GROUPS
NATAL NGUNI CAPE | SOTHO

INCISOR SHAPE

Square
Ovoid

lapering

TOTAL

MALE FEMALE

25
25
50

100

38.5
23.1
38.4
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jCELLAHEOUS

KALE FEMALE

Ty

* % 1
14 0
6 3
33 1
74
MISCELLANEOUS

MALE jFEMALE) MALE FEMALE MALE FEMALE

38.2  11.1 21.4 21.4
16.4 556 k41.1 42.9
45.4 333  3T.5 35.7

100 100 fioo,

51.2 25
54.2 75
14.61 0
100 100
S
A
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TABLE 63
fLROEN'I 3E :NCIDEKCE OF INCISOR SHAPES II
SOU'nl JjiERICAT. BANT1 TjtlBAL GHOUfS
NATAL NGUNI CAPE NGUNI 3CTHO MISCELLANY/VS

INCISOR SHAPE MALE F#ALE MALE FEMALE MALE FEMALE MALE FEMALE

Sq iare 13.7 27.8 21.4 5.3 13.5 13.6 28.4 20
Ovoid 13.7 27.8 9.2 26.3 25.8 27.3 18.9 O
Capering 27.3 16.6 25.5 15.8 23.6 22.7 8.1 60
Intermediate 45.3 27.8 43.9 52.6 37.1 36.4 44.6 20
TOTAL 100 100 100 100 100 100 1.00 100
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TABLx. 84
PmChNTAGS I”CIDEMGT. OF INCISOR SIIAPLS T\

THB SOUTH AFRICAN BANTU

MALES

INCISOP SHAPE NO.
Square 67
Ovoid 59
Tapering 78
Intermediate 152

TOTAL 556



II,A* THE NUMBER OF CUSPS ON THE MAXITJ.arv

The ,..axillary first molar is normally quadriouspid,

having four well-developed cusps. It is the most con-

servative tooth in the upper molar series and the least

liable to show either progressive or retrogressive

changes (Keith 191)). The second molar usually exhibits

four cusps, three of which are well-developed, and the

fourth of which is a cueplet, or in some instances it

shows only three jusps. The third maxillary molars are

leas frequently quadriouspid and tend more frequently

to be tricuspid.

The general trend in the dentition of man is towards

simplification of the cuspal pattern. The formula for

the number of molar cusps of the maxillary molar series
is gradually changing-from 4-4-4- to 4-4-3 and 4-3-3.
This trend, according to Moorrees (1957), appears to be
more marked in females than in males of all populations

that have been studied. The process of molar reduction

in number of cusps or in size occurs through the diminu-
tion in size or elimination of the distolingual cusp or

hypocone. The occlusal shape of the molar is thus tend-

ing to change from i parallelogram to that of a triangle,

fith reduction in the number and size of the cusps, there

is a reduction 1in the crown areas of these teeth.
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PRESENT STUDY

In the present study the analysis was based on
Campbell’s (1925) method of classifying cusps. Campbell
utilized a + sign to denote the presence of any eminence
on the occlusal surface which was sufficiently developed
to be termed a cusp. Instead of a + sign the writer
has here used a & sign (figs. 32 to 36). Teeth in which
the cusp patterns were doubtful owing to caries or
attrition wsre excluded from the sample.

The Bantu males of the present series exhibited
four wall-developed cusps in 100 per cent oi all maxillary
first molars (Table 85). The females of this group like-
wise showed four well-developed cusps in 98.7 per cent
of maxillary first molars. The remaining 1.3 per cent
of the sample comprised two teeth with a slightly reduced
distolingual cusp: they were classified as having 3&
cusps. (No attempt was made in this study to differentiate
between a 4 - and a 34 cusp as in Dahlberg's (1949)
classification. The latter figures denote a slightly or
markedly reduced distolingual cusp).

The percentage incidence of four well-developed cusps
in the maxillary second molars of the Bantu males and
females was 72.3 per cent and 69.7 per cent respectively.
Only a small percentage of these molars, viz. 8.7 per cent
and 8.0 per cent respectively of the male and female

Bantu, possessed 3 cusps.

Only a little over a quarter of the Bantu third
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4 cuspe Fig. 33 3i ouaps

Pi®©. 34 3 cuepa



QXCygfS ON, TH § MAXILLARY Mnr“s

2$ euspo

Pig. 36 2 ouepe



molars were four-cueped viz. 29.2 per cent of the males
and 26.5 per cent of the females. About a third (32.3 per
cent males and 32.6 per cent females) of these molars
possessed 3& cusps, whereas nearly 40 per cent in both
sexes were tricuspid, viz. 37.5 per cent of males and
39.4 per cent of females. In only 3 males (0.6 per
cent) anu 1 female (0.4 per cent) were 21 cusps observed,
whilst even fswar teeth evinced 2 cusps, viz. 0.4 per
cent and 0.U per cent of males and females respectively.
In the tribal groups (Tables 86 A 87), the Capa
Nguni males revealed the highest incidence of four-
cusped teeth in the second molars, but curiously, the
females of the same group possessed the lowest incidence
of four-cusped first, second and third maxillary mclara
in all series reviewed here. They revealed the highest
percentage incidence of 34'- and 3 - cuaped teeth in all

three maxillary molars.

DISCUSSION

Four fully-developed cusps were present in 100 per
cent of all the Bantu male maxillary first molars examined
and in 98.7 per cent of all the female maxillary molars.
These figures compare reasonably well with those of Shaw
(1931); he observed a quadricuspid pattern on 97.5 per
cent of all the maxillary first molars (combined males
and females) in the Bantu. Most racial groups reveal a

high percentage of maxillary first molars with four

cusps (Table t; )-



The maxillary second molars, however, exhibit far
greater variation in the number of cusps in various
population groups.
cent of males and 69.7 per cent of females had four cusps.
These figures exceed those of most other racial groups
with the exception of ILhe Australian Aboriginals, Bushmen
and Aleut males (Table 99). The figures also differ radi-
cally from those of Shaw, who found that 48.7 per cent of

his Bantu aeries possessed 4 cusps, whereas the remaining

1.3 per cent had 31 cusps. Shaw evidently found no
tricuspid maxillary second molars; the present investi-
gation, however, revealed three-cusped molars in 8.7 per

cent of the male sample and in 8.0 per cent of the female.

In third maxillary molars, 29.6 per cent and 26.5

per cent respectively of Bantu males and females possessed

all four cusps. Approximately a third of both males and

females had 3i cusps and 37.5 per cent of males and
39.7 per cent of females evinced 3 - cusped third molars.
These figures again differ from those of Shaw, who noted
that 17.1 per cent of his sample possessed 4 cusps,
whereas the majority of third molars, viz. 7/.7 per cent
had only 3 cusps (Table 90). The judgement of cusps is a
subjective assessment in some instances, which possibly
accounts for these divergent findings on the came popula-
tion groups.

The incidence of the combined 4- and 3i-cusped

maxillary third molars is exceeded only by that of the

In the present Bantu series, 72.3 per

4



Australian Aboriginals; although the incidence of 4-

cusped molar Mis higher in Aleut males, American and
Pecos Indians, than in Bantu males or females (Table 90).

The Bantu, as a whole, possess a relatively con-

servative dentition, the Cape Hgunl females, however,

possessing the least conservative cusp numbers on their

M , X and m3',. The sex difference in the Bantu tend

to conform with observations on other racial groups,

namely, that males are less Inclined than females towards

0 reduction Inthe number of cusps in maxillary molars.



TABLE

FRSYUENGY UF Li*XILLaAY

SOUT;i

Cusps

TOTAL

TOTAL

TOTAL

AFRICAN

Male

594

433

114

599

144

159

185

493

MOLAR CUSPS

RANTTT

160

162

122

175

132

IK  THT?

Male

100

100.

72

19.
.68

100.

29.

32

37

100

.00

.29

03

00

21

.25

.53

.00

Female

98

100.

69.

22

100.

26.

32.

39

100.

.73

.27

71

.29
.00

00

52

58

.39

00
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I"D£I~_OP CUSP mnitovw* TN
SOUMNAmaj"BA??TU TRIBAT. fiRnnra

Cusps | NATAL NOUNI {CAPE NGUNI
SOTHO MISCELLANEOUS

1 *
Mai female «Male Female, Male Female Male I Female

TOTAL

143

ITOTAL

TOTAL



PE.-iCEI.TAGE INCIDENCE OF IvIAXILLAHY

MOIAit CUSP

MJMBEHS IK SOUTH AFRICAN BANTU TRIBAL GROUPS

JCUSPS

1.

H

1TOTAL

»

2

1

total

100.

2.

21.

100.

24.
27.

46.

i100.

00

37

71

.92

00

80

20

40

.80

.80

00

NOUNI

Female :

100.00

0

100.00

73.33

25.00

100.00

40.91

31.82

22.73

100.00

CAPE
Male

1100.00

0
100.00

85.12
7.14
7.74

0

100.00

29.53
32.21
36.25

1.34

.67

100.00

J

NGUNI

Femcae

93.

6.

100.

46.

37.

15.

100.

40.

59.

100.

10

90

00

88

50

62

0.

00

74

26

00

Male

100.

100.

66.

28.

100.

27.

40.

30.

100.

00

0

00

03

84

.13

0

00

87

98

33

.82

00

Female Male

100.

IO0C

74.

14.

10

100.

28.

31.

40.

100.

MISCELLANEOUS

|
Female

00 100.00 100.00

0

)

67

.66

0

00

07

58

35

00

62.

19

0

61

.51

17.88

100.

35.

27.

36.

100.

00

72

55

73

00

0

.00 100.00 100.00

87.50

12.50
0
0

100.005

25.00
0.00
75.00
0
01

100.00!



1ERCErtAOL marENCT OK M.VIT.T. v MOUii c,s,
XAfiloUus MQODSR1i HUMAiJ POPULATTQUS /

MAXILLARY FIRST MOLARS

number of cuspPs

'Population No .of
T th i
. ee 4i 3% 2% Author
I Bartu (M) 594
100 Present Studl
Bantu (F) 162 1967
98.7 Present Stud\
-.967
£ Bantu(M) & (F) 162 97.5 2.5 Shav? 1931
iBuenoan (M) & (F) 32 100 Brennan 1928
Melanesian (M) &
(F) 266 98 2.0 Bahlberg 1045
Australian
()1 e(? £ 88 5.7 94.3 Campbell 1525
2 *
IIIAleut (M) 5 100 Moorroee
1957
Aleut (F) 35H 100 Moorreee
1057
lAmerican Indian
# %) & (F) 270 99.6%* Goldstein
1948
Indian
™ & (F) 285 98.9 1.1 Nelson 1937
tekico (M)& (f) 38 90 5 Dahlberg
1945
Af;fican '.Thite *
™ & (?) ; 106 95 Dahlberg
1945

* LU M e e - J

“edereonla figures are not included in the above table as
lists the number of cusps and cusplete on molars separately.

y "e“otes individuals, not teeth
4 per cent had 6 cusps

' Males
Females



-

1~ican

WKEqQUEiiCY *%AXILLABY >alLAR

(POPULATION

Bantu (M)

Bantu (F)

Bantu (M) & (F)
Bushman (M) & (F
Melanesian (M) &
(?)

Australian
Aboriginal
™ & (F)

Aleut (M)
Aleut (F)

Anerican Indian”

™ & (F)

Pecos Indian
o~ £ (F)

SeAimo (M) f (F)
'.Vhite
™ £ (F)

* 1.2” had 5

*

* " Maira

>
[

Pemalee

TABLE Py

A

maxillary second MoLaAP
No. of NUMBER OF (CUSPS
Teeth I
4 | 3
* | % * U BT
599 72.3 19.0 8.7
175 69.7 22.3 9.0
156 48.7 51.3
31 100
216 50
208 .8 96.2 *
28%* 78.6 21.4
27> 59.2 40.8
59.3 39.4
278 .4 66.1 32.1 1.4
29 14
52 38
cuape
not teeth

I'enotes individuale,

HUMAU POPULATIONS

2%1 2

*

X

234

-;ISf NUtfRBB*

AUTHOR

Present Study
1967

Present Study
1967

Shaw 1931
Brennan 1928

Dahlberg 1945

Campbell 1925

1957
1957

Moorr-es

Moorreea
Goldstein 1948

Nelson 1937
Dahlberg 1945

Dahlberg 1945



PERCENTAGE FREQUENCY Of MAXTIJ.pv

population
Bantu (M)
Bantu (F)

Bantu £fM) & (?

Bushmaj M) &
(F)

Melanesian

™ 4 (F)

Australian
Aboriginal
™ £ (F)

Aleut (M)
Aleut (F)

American Indian

™ £ (F)

Pecos Indian
o~ £ (F)

Eskimo (M) f (F)

American White
™ £ (F)

$

MAXILLARY

No.of
Teeth

493

132

152

26

164

156

15*

14*

158«

227
11

83

had 6 ouepe,

(") Males

Females

on

NUMBER OF

26.

17.

12

14

71.

33.

28.

36.

33.

18

21

had 5 cusps

MOT,aB

CUsP3

37.

39.

77.

50

40

66.

71.

53.

40.

82

55
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CUSP PATTERNS
iiLvAgI (IS MODERN HUMAN PQPULATIJNS

AUTHOR

Present Study
1967

Present Study
1967

Shaw 1931
Brennan 1928

Behlberg 1945

Campbell
1925

MooTrees
1957

Moorrees
1957

Goldstein
1948

Nelson 1937
Dahlberg
1945

Dahlberg
1945
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IT*B* TIJBERCLE oF GARABEXILI

rhe tubercle of CarabelU 1la an acceaaory cuacul,

of variable elze which frequently occur, on the mealo-

llngual aspect of the primary and permanent molars of

man. According to Adloff (1907) (cited by Gregory 1922),
the Possession of a CarabelU tubercle is a primitive
from the

human character which sharply separates man

anthropoid apes. This tubercle has been regarded a. a

characteristic feature of the homlnld dentition and Is

almost unknown In pongide (Robinson 1956). Ueldenreloh

(1937) believed that CarabelU tubercles began to appear

only subsequent to the time of Homo erectue peklnenele

cllliaritiiropue" I and that, consequently, this feature is

a recent development In homlnlde. Robinson (1956),

however, pointed out that well-developed CarabelU

tubercles occur in some early 'hominlds such as Parantnrouus
The )rebelll tubercle in the permanent upper

molars is more commonly seen in Caucasoids than in other

racial groups (Gregory(1922) Krogman(1927))u This view

is supported by Hanihara (1963) who showed the incidence

to be very high in Caucasoids and relatively 1less in

Japanese and Negro children.

The shape and size of the CarabelU's tubercle

are variable, as is the comiguration of the groove which

ivides this tubercle from the mesiolingual cusp. The

groove tends, in some instances, to form a pit which,

according to Hanihara (1963) shows a different pattern of
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;®* was very ~ t.=.u.. a cme Ilnto

“ a oompenoated ,,r the aUrl.

r " 10 St°ne ~ -

redUCtl°n 1ln ‘he area of ocolu.al contact, ty

providing more oooluaad enrfaoce for meet,cation in fir.t

rolara. Hanihara revie.ed the literature pertaining to

the differenoea between the C.rabelli tubercle and pit
He concluded that further atudiee were required to dia-
tinguiah accurately between the two and that comparative

atudiee among various racial groups might be of value.

Frisch (1965) believed that the Carabelli tubercle

is a true derivative of the former lingual oingulum.

According to him it may be said to have no ,amende

Significance, inasmuch as it cannot be used to measure the

greater or leaser phylogenetic proximity of man to the
living pongida.
Tne classification of the Carabelli tubercle has al-

ways presented a problem. Site has been mainly used to

cctermine the categories. Classification has been con-

fused to some extent by a variety of grooves, furrows and

according to Dahlberg (1963)

pits u. the same area. These,

sne all variations related to the oingulum and probably

t..e result of Interplay of many genes,

Batujeff (1696), Bolk (1915), Heilman (19J8) and

-ietz (1944) recognised four variations of the tubercle.

hap.ro ,1949) studied the form of the groove rather than



ne Shape or alze of the tubercle and recognUea ,,

Arlcan

\l

°f Carab6Ul - I
U9B1) Identified aaven

Hanlhar. (1963)

T th8n nlne tyP”
dentltl0”-
hlsaeee or types of CarabeUVs tubercle.

1,1 'iS 8tUdy tkPanese.A«,erlcan hybrids olasslfle,

°f tUber°lea- Va" R«en=n (1964, sub-dlvlded

1tTe tyPe8
hls £flndlng6é 1lnt0 °nly tTO “camplete ar.d
complete tubercles. Host authors (Sha. 1931. Nelson 19,8.

Moorrees 1957. Carbon.ll 196C, reported the overall

incidence without specifying the sub-types.

PRESENT  STTTTvy
the classification

In the present Investigation,
(1949%).

of Carabelll's tubercles was based on that of Met,

He in turn followed Batujeff (1896), who differentiated

between Carabelll's tubercle and a fissure which he con-

sidered was related to the tubercle, and also graded the

different .lees of the tubercles. The following types of

features were differentiated: ouspold, 1lobular,

39, 39 & 40),

marabelli
-idged and pitted (fig. 37 ,

In several specimens, the tubercle form for a given

tooth varied on opposite sides. Therefore, in determining

the frequency of the several morphological types,
irrespective of the

the

total number of teeth was counted,

number of skulls in which they occurred.

The tubercles were photographed and compared by

inspection with standards for purposes of grading. Teeth

in which the presence or absence of the tubercle could not



rjERCLjr. OF CAKArELLT

Fig. 37 Cuapcid tjpe

Fig. 39 Ridged type Pig. 40 Pitted type



clearly be determine., because of attrition, fracture

or oariee, were omitted.

The percentage Incidence of any trace of the

larabelli tubercle in maxillary first molars of male

and female Bantu wa. relatively high, vim. 42.63 per

cent and 48.84 per cent respectively (Table 9), In

second molars the incidence .as less, vim. 7.8 : per

cent and 9.25 per cent for males and females respective-

ly and in third molars even less, vim. 4.92 per cent in

males and 3.05 per cent in females fairly wail-

developed Carabelli tubercles (lobular and c-epoti types)

were observed in 17.73 per cent of male Bantu maxjUary
first molars and 13.18 per cent of female* first mo arm,
These larger tubercles were seen in only 1.39 per cent
0: maxillary second molars of males and not at all in

females. In maxillary third molars, the percentage

incidence of marked cusps wan slightly higher, namely,

2.26 per cent in males and 1.52 per cent in females.
Tho incidence of large tubercles was higher in males than

in females, yet the overall incidence of Carabelli

feature was higher in females for both thi first and

second maxillary molars.
In the Natal Nguni, Cape Nguni and Sotho, the

Percentage incidence of various sized tubercles of

larabelli was generally much the same (Tables 92 & 93),

In the Miscellaneous Bantu Group, males exhibited a re-

latively low incidence (27.5 per cent) of this tubercle
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in the upper first molars. The female sample of this

group was too small to he oonslo.red separately. The

3otho females evinced a relatively high percentage Inci-

dence (22.Bper cent) of larger (lobu. tr or cuspold)

tubercles In their maxillary first molars, as opposed to"

their complete absence in the Cape Hguni female, it Is

difficult to draw any conclusions from these observations.

DISCUSSION

No trace of this feature occurred in Pederson's (1949)
collection of East Greenland Eskimo skulls. This is in
“ormity with other studies on Mongoloid populations,

the fvoidence is very low. Evidence on the low

—-cnee of this feature in Mongoloids is adequately re-
(1957) . The highest incidence on re-
(1938, 1940), cited

J by Moorrees
con, for this group is that of Hirakawa

by Robinson (1956), for a sample of Japanese where the

percentage occurrence was -10.7.

Hanihara (1963) indicated that the percentage inci-

dence of Carabelli tubercle is high in Caucasoids but

relatively less in the Negro. Shaw (1931) in his study of

.“antu found this tubercle to be present om the upper

in only five of the 41 skeletal

the
molar teeth, on both sides,
specimens and in four out of 248 living natives. The

incidence is thus a little over three per cent for the

skulls and less than two per cent in the living.
The present investigation contrasts severely with

ihe findings of Shaw, but closely approximates the



findings of Shapiro (1949). Shapiro did not differ,n-

tiat, between eexee; however. Table 'jindictee the

oloee similarity between hia findings and mine.

The present findings, as well as those of Shapiro,

therefor, suggest that the inoldenoce of the tuberol. in

the Bantu is eonstderably higher than In Mongoloids, but

lesa than in Causcasoida (See Table 94).
The relatively wide divergence in reaulta could be

attributed in part to variations in the criteria for

determining the incidence of the tubercle. Since the

methods of estimating the size of the tubercle are based

on arbitrary standards, it becomes difficult to compare

results accurately without a generally accepted inter-

national set of standards, such as Dahlberg has provided.

The divergent results on the other hand may also reflect
normal variability.

Shaw's figures oh the Bantu and those of Shapiro’a

and the writer's cannot be -readily reconciled. Shaw g”*ves

the impression that he counted only fully developed

tubercles. His only reference to the tubercle was as

follows:

"The tubercle of Carabelli was preaent in the upper

first molar teeth, on both sides, in five skeletal

specimens, and in four cases in the living native".

"The significance of this cusp has been dealt with
- Carabelli, Adloff,
It 1la

at length by numerous writers

Xramberger, Gallipe, Campbell and others.

not, therefore, proposed to dwell further upon its

significance here" (p.47).
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that 3ha, poaaibly Induhea

r" T " 10bUai of (or notn 1n

his observations

- and then only on Ml.

The comparative data gathered from Caucasoid,

.hits people of European origin.

The absence or 1,

incidence of the tubercle in Mongoloid groups would tend

to indicate that genetic mechanisms are involved i, Us

occurrence in various racial populations.

» Shlfloanc,

been reviewed by Frisch

The tamonomlc

and importance of the Carat.m tubercle has

(1965).



TABLE "3

IPENCE JF THE
IN THE BANTU

SHAPIRO I949 ; PRESENT STTITIV

Tooth

Combined Sexes Males females ‘ mbined
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TABLE 1,

PERCENTAGE INCIDENCE OF THE TUBERCLE (0A 3RQQYE) OP
CARABELLI IN M CF V/J'il0US RACIAL GROUPS : TABLE
ADAPTED FROM SHAPIRO (1949)

Number Total with
Race Group Author examined Tubercle

or Traoe

European Bolk (1914) 2325 61.7
European Dietz (1944) 747 72.3
CAUCASOID _
European Fabian (1928 556 70.41
European Sprawson (1922) 100 65.0
Chinese Oshima (1938) 1250 2.1
Japanese Hirakawa (1940) 946 10.77
'MONGOLOID West )
Greenlanders) Pederson (1549) 400 0.0
Appr.
East )
Greenlanders) Pederson (1949) 106 .06
Pecoa Indians Nelson (1938) 225 8.8
. . Australian
AUSTRE 'LOID Aboriginal Campbell (1925) 60 33.3
Bantu . Shapiro (1949) 163 45.9
NEGROID Bushman Shapiro (1949) 33 39.9
Bushman Van Reenen (1964) 7 29.0 Appr.
Bantu Present Study 629 43.9

(1967)
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II.C. m, GUSI ANL GROOVE PATTVT

2i: THE MA >DIBUULH MOT.aSS

The tasic lower molar pattern comprises five cusps.
Three of these are located buccally to the other two and
tne relationship of the cusps to one another is such
that the grooves between them converge to resemble the
letter Y when viewed from the occlusal aspect. Gregory
(1916) observed that man, the great ee, and the
Dryopithecinae have this Y-shaped system of transverse
grooves of the mandibular molars. He named this con-
figurafion the '"Dryopithecus" pattern, because lie con-
sidered the Dryoplthecus group to be ancestral to the
anthropoid apes and to be related to man. The tern "Y5"
is used to identify this cusp number and groove pattern
in lower molars (Fig. 41). The method of determining
cusp pattern has been adequately described by Gregory
and Heilman (1926) and Heilman (1928). In brief, the
Dryoplthecus pattern refers to the Y arrangement described
above. In a modified Dryoplthecus form, known as the
Y4 pattern, the cusp numbers are reduced to four but the
Y-shaped fissure remains intact (Fig. 42 )e In contra-
distinction, the +5 pattern (Fig. 42 ) is one in which the
primitive cusp formula is retained but the groove system
is changed to form a cross. This is achieved through
the lo 38 of a comparatively small part of the fissure
along with the hypcconulid. In the +4 pattern (Fig.44 )

the cusp number and groove system are both changed.



CvSPJUf2 mmE*nERNS GP THE MANLIEUT.A- Mrn*

Pig. 41 Y5 pattern Pig. 42 Y4 pattern

Fig. 43 +5 pattern



Mg, 44 -fA pattern

Fife. 45 C6 cusp patten:

Fig. 46 C7 euep pattern



Hellfcan (1928) showed that modifications of the
haeic five-cusped Drvopithecus pattern could be used for
differentiating populations and thus possibly for racial
damnification. He classified the fissure pattern into
two categories: (a) the more primitive type in which a
distinct Y is present, and (b) the more advanced type |
which the greater part of the pattern is cruciform. These
two categories each contain two types:

(a) those with five cusps and (b) those with four cusps.

In this fashion a series is obtained as follows: Y5,,

Y4, +5 and +4. Heilman regarded this as being the order
of advancement away from the original L. yonltheous pattern.
Robinson (1956), on the other hand, regarded it as a moot
point whether Y4 or +5 must be accepted as the more nri-—
mitive. According to him, it seemed more probable that
the true series is Y5, +5, +4 with Y4 as a relatively
recent and uncommon variant of minor significance.

An extra cusp occurs occasionally along the distal
margin of the occlusal surface of lower molars in the Bantu.

This is termed tuberculum sextum or the sixth cusp (06)

(Pig. 45 ). Another accessory cusp is frequently located
between the two lingual ousps; this is the seventh cusp
(07) (Fig. 46 ). Chagula (I960) departs from these classi-

fications in that he includes the Y6 and +6 cusp patterns.
These Y6 and +6 patterns have been previously described
by Goldstein (1948) and Schumar. and Brace (1954). In

this study, the writer has preferred to abide by the
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traditional method of classification of the lower molars
*_. used by Heilman (1926). The accessory cusps, sixth
(06) and seventh (C7), will be referred to by the classi-
cal terminology, namely, as the tuberculum sextuo and

the accessor} median lingual cusp.

PRESENT STUDY

The study was confined to those molars with clearly
visible cusp and groove patterns on the occlusal surfaces.
Teeth in which the occlusal surfaces were severely worn
due to attrition were not included in the sample. These,
as well as the misolng, carious or fractured teeth account
for the different total numbers of the first, second and
tnird moJare examined. No attempt was made to grade the
size of the cusps.

The most frequent cusp pattern on the M%*’e of both
males and females in the Bantu is the Y5 pattern (Table 95).
In Bantu males, 90.7 per cent of M*'s exhibit this
pattern, and in females .94.6 per cent.

The I 3s of the Bantu are in the main four-cusped
(Table 96) . Approximately 66 per cent of these teeth in
both sexes have four-cusped M 's. Only 7.0 per cent of
males and 6.1 per cent of females have the Y5 cusp pattern
on these molars. However, 26.4 per cent of males and
28.2 per cent of females possess 5 cusps, but with a +
pattern instead of a Y pattern.

In M,,'s (Table 57) , the percentage incidence of the

T pattern is considerably higher in Bantu females than In
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nalea. Tha females exhibit a Y5 pattern In no fe.er than
59,< per =ent of th« as opposed to a male peroen-
tage of only 6.6. The figure of 39.6 per sent for Y5 ,n
mandibular 3rd molars Is the highest for all racial series
available !able 114). There appears tobe no significant
difference in the percentage incidence of the Y5 moler
pattern in the 'a of the various Bantu tribal groups
(Tables 98 & 99). In the Mg's, the Cape Nguni show a
lesser tendency towards retaining the ¥5 pattern, only
2.59 per cent of males and none of the females exhibiting
this pattern (Tables 100 & 101). Moat of the Bantu groups
possess a +4 molar pattern in the Mg's, the Miscellaneous
group evincing the highest incidence, namely, 71.84 per
oeul in the males ana 01.82 per cent in the females.
Because of the small female sample in this group, no con-
clusions can be drawn from the figures. The Miscellaneous
males, however, do possess a higher incidence of +4 molar
patterns tnan the other tribes.

In the M"'s five cusps are present in about 60 to
70 per cent of botn sexes in the various groups (Tables 102
and 103), the only exception being the Miscellaneous male
group, 4.n which about 48 per cent possess five-cusped nolars.
The +5 pattern is the commonest pattern of this tooth in
both sexes. The second commonest pattern of M*'a of
both sexes is of the +4 type.

The percentage incidence of the tuberculum eextum

in the Bantu males is 0.2 per cent, 0.7 per cent and



3.2 per cent for A and M, respectively, m the
females, the incidence Is about the same, 2.4 per cert In
V 8’ °-76 i>er in W'e and 3.21 per cent In (ye
(Table 114). Comparing these figures with those of other
populations, we find that the percentage Incidence of this
accessory cusp in the Bantu series Is almost the lowest of
all racial groups (Table 10S).

In the tribal groups (Tables 106,107,108,109,110 and
111) 4ho percentage incidence of the tuherculum sextum in
he M ,s and 'a of Natal Nguni females is 6.39 per cent and
15.38 per cent respectively; the M~As and Ay's of the re-
maining tribal female groupe show no sixth tubercles. The
Natal amr* 'ape Nguni males exhibit a 5.17 per cent and

e Pel’ cent incidence cf this tubercle respectively on
the J/ys. These figures are slightly higher than those

of the other male tribal groups studied. The incidence

of the accessory median lingual- cusp in the Bantu series

is almost the highest among the populations considered in
Table 105. American Negroes, likewise, exhibit a high inci-
dence (22 per cent) of this cusp in their M-j's. This
figure is a little higher than that of the Bantu male for
the r me tooth, but closely approximates the incidence of
this cusp in the 1s of Bantu females.

The incidence of the accessory median lingual cusp
in adequate samples of the tribal sub-groups is wvariable
&d ranges from approximately 12 per cent to 25 per cent
In it 1b, 4.5 per cent to 13 per cent in *'s and 7.3 per cen+

to 38 per cent in 's (Tables 106,107,108,109*%110 & 111).
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ttie incidence of tfaia cusp in the M2'8 and M*'s
in the Natal Nguni females is higher than in the remain-
ing groupr.
DISCUSSION

The Bantu exhibit a fairly high incidence of Y5
cusp and groove pattern in their Ml 's. Among populations
which have a higher incidence of this Y5 cusp pattern are
the American vegroes, West African Negroes, Melanesians,
American Indianst Chinese, Asiatic Mongoloids, Eskimos
and Australian Aboriginals (Table 112). Possibly the
Bushmen exhibit a higher incidence of this Y pattern, buc,
unfortunately, Dreman (1928) confined his observations
on Bushmen molars to cusp numbers only. In the Bushmen,
100 per cent of the group exhibited 5 cusps.

The shift from 5 cusps to 4 cusps on Mg's in the
Bantu is rather marked. Whereas only 7 per cent and 6.1 per
cent of Bantu male and female second molars show the Y5
cuepal pattern, approximately twc-thirds of the whole
sample have a four-cusped pattern. The highest incidence
of the +5 pattern in Mg's occurs in the Aleut males,
7) .7 pt.r cent. On Mg's, the Eskimo, American Indian,
Australian aboriginal and female Aleuts have a higher
incidence of +5 cusp patterns than either male or female
Bantu.

The incidence of the Y5 molar pattern in M*'s in
Bantu males is low (6.6 per cent). The only populations

that evince a lower incidence are the American Negro,



American White male and the Ancient European White (Table 62).
The fv le Lantu, unlike the male, exhibit an astoniehing-
ly high incidence of pattern, Mz . 39.6 per cent.
Tine figure ia the highest among the population groups:
tne next, highest figure for this molar pattern is that
ol the West African Negro whose incidence (20 pe" cent) is
only about half that of Bantu females (Table 96 ). 1In
1s of tne Bantu, it is the females who exhibit a higher

Incidence of the Y5 cusp pattern, namely, 39.6 per cent

in females and 6.6 per cent in males (Table 97 ). Also,
77.5 per cent of the 1s in female Bantu possess 5 oueps
as opposed to 62.5 per cent of males. These findings are

contrary to the general rule.

Dahlberg (1945) and Lasker (1957) claim that is
least affected by the tendency towards modification of the
Y5 cusp pattern to simpler patterns, and the most. The
present study supports the first contention that Mi is the
most conservative, but it would appear that in the Bantu
the trend in Mg's is as dramatic as in M3.

It is generally conceded that the changes in cusp
numbers and pattern ate genetic in origin. We are ignorant
of the factors involved in the determination of dental
form, but it has bvdn demonstrated that some teeth are
more susceptible to change than others. Butler (1939)
advanced his field concept in an endeavour to explain these
variations'. He speculated chat groups of teeth are re-

pealed organs that occupy different positions in a



contiruous morphogenetic f£imid. The field can undergo
changes in £,ti*ucture ajtd position in the course of evolu-
tion, and tnue changes in the differentiation of the
dentition may be explained. Some variations are distri-
buted along the gradient of incidence and degree of de-
velopment in such a way that they appear most frequently
on certain teeth and less frequently on teeth lying
further away from the point of maximum incidence.

i. & ie of incidence of the <5 cwj, pattern ?n the
lower mo., re of Mongoloids, Caucasoids and Negroids was
drawn up from Tables 112,113 and 114 (Table 115). In M*-s
incidence of the Y5 cusp pattern appears to be higher in
Negroids (77.9 per cent to 99.0 per cent). Sxoept for
the low incidence in Aleuts (40 per cent in males and 44.5
per cent in females), Mongoloids too possess a high
incidence of the Y5 cusp pattern. All Mongoloids, with the
exception of the Aleut and Peco Indians, exhibit aninci-

dence of over 90 per cent.' The Caucasoid range of

population frequencies fnr thispattern is the lowest of
the three groups (83.0 per cent to 37.0 per cent).

In the Mg's, the incidence of the Y5 cusp oattem
is greatest in Negroids (0.5 per cent to 17.0 pe” cent).
Except for the relatively high inolde ce this pattern
in East Greenland Eskimos (19.0 per cent), the Mongoloid
incidence figures (0 to 19.0 per cent) are generally
lower than those of Negroids. The range of incidence is

lowest among the Caucasoids (0 to 2.0 per cent).



The Y5 cuep pattern In Mj'a la generally higneat In
the Negroids (4.0 per cent to 39.6 per cent). In
Mongoloids, all, with the exception of East Greenland
Eskimos (11.7 per cent) and Pecos Indians (8.4 per cent),
exhibit a 0 incidence of this Y5 cusp pattern. The
Caucasoid incidence ren*%, from 4. ) per cent to 6.0 per
cent. The incidence of the Y5 cusp pattern in lower
molars, as judged from tLe above tables, is highest

a*no«,g Negroids and lowest in Caucasoids.
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TABLE g*

msrjjOL"~HS,”~"' THE SOUTH APRICaAM =raxrrTr

CUSP PATTEFL NO. 07? TEETH PERCENTAGE
Males Females Males I Females
Y5 460 104 90.7 84.6
+5 43 18 8.5 14.6
Y4;
1
o 0.8 0.8
TOTAL 507 123 100.0 100.0
TABLE oft

INCIDENCE OF CUSP NUMBERS ANT) paTTERNS ON LOWER
SECOND MOLARS OF THE SOUTH AFRICAN BANTU

CUSP PATTERN : NO. OF TEETH PERCENTAGE

Males Females Males Females

Y5 38 8 7.0 6.1

+5 143 }7 26.4 28.2
Y4{

+a> atr 36 66.6 65.7

541 131 100.0 100.0

TABLE_ Q7

INCIDENCE OF CUSP LTMBERS AND PATTERNS ON LOWER

CISP PATTERN NO. OF TEETH PERCENTAGE
Males Females Melee Females
6.6 39.6
1 ¥5 31 74
261 71 55.9 37.9
1 Yé
175 42 37.5 22.5
+43
TOTAL 467 187 100.0 100.0
e = ——————— . =p=======1 -

FOOTNOTE: The figures refer to the number of teeth, not of
individuals.



CUSsP NATAL NUUNI
PATTERN Male Female

Y5 115 41
+5 8 5
Y4 1 1
+4 2 0
TOTAL 126 47

TABLE qH

CAPE NGUNI
Male iFemale

119 20
17
0
0
136 24
TABLE gq
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SOTHO I MISCELLANEOUS
Male Female Male | Female

123 39 103 4
12 2
0
0 0
130 46 115

PERCENTAGE INCIDENCE OF CUSP NUMBERS AND PATTERNS ON
THE LOWER FIRST MOLARS OF VARIOUS SOUTH AFRICAN BANTU

CUSP NATAL NGUNI
PATTERN Mule Female

Y5 91.27 87.23
+5 6.35 10.66
Y4 0.79  2.13
+4 1.58 0

GROUPS
; CAPE NGUNI ) THO MISCETI LANEOUS
| Male Female Male Female Male Female
87.50 83.33 94.62 84.78 89.56 66.66
12.49 16.68 4.62 15.21 10.43 33.33
0 0 | O 0 0 0
0 0 0.77 0
e e e 0 I 0

1

* If
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II<CIDE KCE...OF CUSP i\dlMEHS AJID PATTERNS Qi; THE LOVER
SECQNDJtoLARS_0?_VARIOUS SCUTE APnJCAK BANTU GROUi'S

CUsP

JPATTERN Male

Y5
+5
Y4
+4

TOTAL

NATAL NGUNI

CAPE NGUNI

Female Male Female
11 6 4 0
31 9 48 9
6 1 10
86 29 13
134 45 155 24
TABLE

SOTHO
MaleiFemale
18 2
43 19
11 2
78 28

150 51

M3 SCELLANEOUS
Uric Female

5 0
21 0
3 2
74 9
103 11

PERCENTAGE INCIDENCE OF CUSP NUMBERS AND PATTERNS ON

THE K/JER
CUsP NATAL
PATTERN Male
Y5 8.21
+5 23.14
Y4 4.48
+4 64.17

NGUNI
Female

13.33
20.00
2.22
64 .44

GROUPS
CAPE NGUNI
Male Female
2.59 0
30.98 37.5
6.45 8.33

60.01 54.17

SO THO
Male Female

12.0 3.92
28.67 32.75
7.33 3.92
52.00 54.90

'ECOND MOLAPJ OP VARIOUS SOUTH AFRICAN BANTU

MISCEI , LANBGUS
Male Female

4.05 0
20.39 O
2 91 18.18

71.84 81.82
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Uf£iL.j.02

INCIDENCE OF CUSP HJMEEHS /XV PA1TEHNJ ON THE IOST:*
THIHD LOLAR3 OF VARIOUS SOUTH AFRICAN BANTU SROirps

Cusp
Pattern

Y5
+5
Y4
+4

3 cuepB

TOTAL

NATAL NGUNI CAPE NGUNI 30Tf10 MISCT z.,LaNEOTT3

Male Female Male Female Male Female Male Female

6 1 5 1 16 1 4

1

63 23 1 91 16 68 30 39 2

5 1 2 0 3 0 0 0

44 14 38 11 41 15 44 1

0 . . 2 0 o o 2 0

116 39 138 28 128 46 89 4
mkS-ioj

THE LOVER THIRD MOLARE OF VARIOUS SOUTH AFRICAN BANTU

Cuep
Pattern

Y5
+5
Y4
+4

3 cusps ,

GROUPS

NATAL NGUNI CAPE NGUNI SOTHO 'MISCELLANEOUS

Male Female Male Female ,Male Female (Male Female
i

5.17 2.56 3.62 3.57 |12.50 2.17 4.49 25.0
54.31 58.97 65.95 57.14 353.12 65.22 (43.82 50.00
2.59 2.56 1.45 0 j2.34 0 o 0

37.93 35.90 27.53 39.29 (32.04 32.61 149.44 25.00

() | 0 1.45 0o i o0 0 2.25 0
[ ]
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IO 1 SPsm—

NATAL NGUNI
CAPE NGUNI SOTBO MISCEUANBOVS
ACCESSORY 1Male Female Male IFemale male Female

CUSPS Male Female

Tuberculmn
Sextum
Median
Lingual
gu 23 12 20 15 10 14
TABLEOP1
OCESSORY
Us
1:_____
ACCESSORY NATAL NGUNI CAPE NGUNI SOTKO MISCE 'LLANEOUS ;
cuses Male 1Female Male Female Male Female Male (Female
Tuberculum
Sextmn 0.79 6.39 0 0 0 0 0 0
Median
Lingual 18.25 25.53 14.7 16.68 11.54j 21.73 12.17 33.33
-Olll J _______ l — _L
TABLE-ILD
>ER SECONi MOLARS OF
TOTg" a M s ' I
ACCESSORY NATAL NGUNI jCAPE NGUNTI | SOTHO MISCELLANEOQOUS
Male Female Male Fe ;le Male Female.Male Female
1
Tuberculum
Sextum 0 0
Median
3 0

lingual



T
@n 1 = Tema1n
2l€ Male Female Male",Femaleée
Tuberculum 0.75 2 22 130
Sextum . . . 0 0.97,
kedian 8.21
11.ingual : 13.33 !4.53 0O 6.0 5.8 1 ggq

IAB.LE IIQ
1

[ YMv group:l!l-————-—-"----——

cosp NGUNI 0.1PE NGUNI SOTHO 'MISCELLANEOQOUS
- IFemale I1fdale Female Male Female Male;Female
Tuberculum 6

Bexturn 6 9 0 0 0 0 0
Median ‘

Lingual 9 15 15 3 19 8 71 0

TABLE 11} ,

—

ff1MMHET

~OtThi AFRICAN BAJ.'TU GROUP'S

ACCESSORY NATAL NGUNI CAPE NGUNI I SOTHO iMISCELLANEOQOUS!
cusp Male (Female Male Female'Male Female Male Female
H .. T - B r- H..... ;- 1n
Tuberculum
Sewtum 5.17 , 15.38 6.52 0 0 0o ' 0 0
Median I j
7.76 38.46 10.87 10.71:14.85| 17.39 7.86 0

Lingual
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TJ&LE 11s

pPBfag - s 0? , fr.r

W CASOT* ..n
NE~KOIP DEWTAT. gr~Tfc

PXRilLlmSj1l1J~MCE OF YS P ttteww'

RACIAL GROUP M1 1 M,

Mongoloids 40 - 100 0 19.0 0 - 12.7
Cauocaeoids 83.0 - 67.0 0 2.0 4.0 - 6.0
Negroids 77.9 - 99.0 9.5 17.0 4.0 -39.6
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IIe D- BUCCAL GROOVES aKks PITS

On the buccal surface of mandibular molars, grooves

of varying depth usually separate the buccal cusps. Where

three buccal cusps are present, two grooves may be ob-

served, the mesial groove usually being more marked than

the distal. At the lower termination of the mesial

groove a pit is frequently found. ArkOvy (1904) contended

that the frequent occurrence of buccal pits is indicative
of advanced evolution of a human racial group. This

statement was vigorously refuted by Pedersen (1949).

According to Pedersen, these pits were early observed to
be common and pronounced in the Eskimo. In eemi-odviliztd
and civilized Eskimo, such pits are reported to be

favourite starting spoiv 'or acute dental caries. In

fact, according to him, they are the first to be affected
in the Eskimo.

Dahlberg (1950) believed: that a relationship exists
between protostylids of mandibular molars and the depth

of the buccal grooves. The protostylids to which he

referred are supernumerary or paramolar cusps which are
restricted to the mesial portion of the buccal surfaces

of mandibular molars. The seemingly residual evidences

of the paramolar cusp, he contended, commonly take the

form of pits and distal deviations of the gingival end

of the buccal groove on modern lower molars. He noted
too that in different American Indian groups, buccal

grooves are deep and frequently end in an enlarged pit.



Similarly, MoorJ.. (1957) obaerv.d d..p buooal grOOve,

in th. Aleut molars, but these .ere not found to end In

enlarged pita.

PRESENT STUDY

In the present study the presence or absence of

buocal grooves on mandibular molars was noted, when

Present, the grooves were subjectively assessed as deep,

moderate or slight (Pig. 47, 48 and 49). In many in-

stanoes a buccal pit was noted with or without a groove.

When a nit was observed, it was tabulated as such, whether

or not iu was asoociated with a buccal groove (Pig. 50).
The incidence of deep buocal grooves in first and second

mandibular molars of both sexes in the Bantu is very low

(Tables 116 & 117) ,vis. between 3.69 per cent and 6.67 per

cent. In third mandibular molars the percentage inci-
dence is even less, viz. 2.48 per cent for males and
2.54 per cent for females.

The percentage incidence of moderately deep buccal
grooves in the first and second molars of both sexes is
remarkably similar and within one per cent of each other.
The incidence of moderate grooves in the first molar is
approximately 58 per cent in both sexes and in the

aeoond molar is 50 per cent in both sexes. The incidence

of moderately deep grooves in the third mandibular molars

is less in both sexes, namely, 30.79 per cent in males

and 36.44 per cent in females.

A slight groove or a cc olele absence of buocal

grooves or pits was noted in 32.29 per cent of first



2] --Q-CAl GROOVES ANL PTTR

Pig. 47 Deep groove Pig. 48 Moderately deep

groove

Fig. 49 Slight groove Pig. 50 Buccal pit
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molars In males and 2d.96 per cent in females. In

second molars the figures for a trace cr lack of groove

for both s.-- wore the same, namely, ,8 r,r cent.

The mandibular third molars of both sexes had the

smoothes buccal surfaces, that is, the incidence of

slisht or absent grooves is higher in males (63.64 per

cent) and is likewise high (56.78 per cent) in females.

Buooal pits occur in 6.09 per cent of male Bantu
mandibular first molars and in 11.85 per cent of female

(Tables 116 4 117). The second molars of
4.63

first molars

both sexes have a slightly lower incidence of pits,

per cent in males and 6.61 per cent In females. The third

molars exhibit even fewer pits, viz. 3.09 per cent and

4.24 per cent for males and females respectively. It may

be noted that the percentage incidence of buccal pits

Is higher * females in all the lower molar teeth.

atu tribal group the percentage incidence

of de' 1 grcovee in all the molara of all groups

is low, the Tibal Ngunl females exhibiting the highest

incidence, viz. 15.69 per cent. The percentage incidence

of moderately deep grooves varies from 42 per cent to

00.95 per cent in the first and the second molars. In

the third mandibular molars, the Natal Nguni exhibit

the highest incidence of moderate grooves (52,63 per

cent), whereas the Cape Nguni possess the lowest inci-

dence, 28.57 per cent. The small sample of Miscellaneous

females is not included in the comparison of these fre-

quencies.
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-as observed on no fewer

A trace or absence of grooves

than 36.17 per cent of Sotho male first molar, and In only

9.80 per cent of Natal Ngunl female first molars. In

the second molars, th- range extended from 50 per o.nt

Sotho females to 14.29 per cent In Cap, Ngunl females.

The range of frequencies for third molars (excluding the

small Miscellaneous female group) Is slightly narrower,

from 67.46 per cent in Sotho males (the highest figure)

to 39.47 per cent of Natal Ngunl (the lowest incidence).

The highest Incidence of molar buccal pits in first

and second molars is In ths Natal Ngunl male and .emale

samples and in the Sotho males. In third molar testh the

Natal Ngunl females and Sotho males tsnd to have the highest

incidence of buccal pits.

DISCUSSION

Unlike the Aleut, the Bantu lave a low incidence of

deep buocal grooves on mandibular molars. In faot, a fair
percentage of Bantu lower molare possess no or slight
East and West

buccal grooving. Compared to the frequency

Greenland and Central Eskimo, the incidence of buocal
pita in Bantu is likewise low.

The incidence of varying depths of bucoal grooves
and pits in the mandibular molars of Bantu tribal sub-
groups is so varied as to be of doubtful significance.

Because of the paucity of material in the litera-
ture, it is difficult at this stage to attribute much

real significance to the incidence of buccal grooves or

Pits on mandibular molar teeth.
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I1, E* PARAMOLAR CUSPS

The term 'paramolar cusp* (or tubercle) is applied
to an accessory cusp which, according to Bolk (1916),
occurs on the buccal surfaces of second and third molars.
These cusps, he contended, were derived from supernumerary
teeth, the paramolars, which fused during development to
the permanent teeth. Bolk assumed that supernumerary
teeth were atavisms. In fact, whenever extra cusps
occurred, he considered them as reversions or representa-
tives of lost parts of thu dentition.

Pedersen (1949) observed a first upper molar with
a paramolar tubercle in an East Greenland Eskimo. The
~“ame author quoted ro fewer than ‘o other writers who
observed similar isolated cases of this paramolar cusp
t*rearing on first molars. Dahlberg (1945) likewise re-
ported the presence of paramolar ouspe or protostylids on
permanent first molars. He observed protostylids in no
fewer than 31 per cent of 16 permanent mandibular molars
in 80 casts of Pima Indian dentitions. Pedersen (1949)
noticed that the incidence of such cusps was higher i;i
some races, such as the Eskimo, than in Whites. Moorrees
(1957) was not able to locate any paramolar cusps or

protostylids on any of the Aleut molars or premolars.

PRESENT STUDY
Evidence of paramolar cusps was sought on the buccal
surfaces of the maxillary and mandibular teeth. Where

present, cusp sizes were designated large, moderate and
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trace (Pigs. 51, 52 and 5*).

Parwao. ar ouepe were rare in the Bantu teeth

examined. Thus, in 502 maxillary first molars of male

Bantu, only two large and one moderately sized paramolar

ouepa were observed (Table 118). Two large paramolar cusya

were seen on 574 second maxillary molars of males. In

488 third maxillary uolars of males, only two large and

one moderately sized cusps were located.

Of the j.39 maxillary first molar teeth in Bantu

females, not a single paramolar cusp was seen. One large

and one moderately sized paramolar ouep were observed in

173 second maxillary molars in females, and no evidence

of paramolar cusps was shown in 131 third maxillary molar
teeth.

In the mandibular dentition (Tabd9 119),traces of
tularcles were noted in 3 out of 542 mandibular first

molars oi Bantu males. A trace of a paramolar cusp was

noted in the buccal surface of one second mandibular molar

tooth of 540 male Mg's examined. In the third molars of

the lower jaw, a larger number of paramolar ousps was noted;
2 large, 7 moderate and no fewer than 9 small paramolar
ousps were observed in 484 teeth.

The female Bantu evinced no traoce of paramolar cusps
in any of their 135 first or 121 second mandibular molar
teeth. In the third mandibular molars of .lales, the

numbers of large, moderate and trace ousps were 1, 3 and

2 respectively out of 163 teeth.
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Moat of the small number of paramolar ouaps recorded
in the lower jaw in my Bantu aeries occurred in the N”uni

group (21 out of 28 cusps observed in mandibular molars)

(Tablesl20 & 121). This la net true, however, for the

maxillary molars. The total number of paramolar cusps

lor both sexes (upper and lower molars) is as follows:

Natal Nguni 13, Cape Nguni 12, Sotho 30 and Miscellaneous

6.

DISCJSSIOW

The incidence of paramolar cusps, particularly in

the mandibular dentition, is highest in the third molars.

This is in keeping with the general phenomenon that the
incidence of paramolar cusps is higher in third molars

than in first molar,:. Dahlberg (1945) attributes this

phenomenon to the fao+ that the first permanent molars

re more stable and less variable in pattern since they
have smaller coefficients of variation. He believed
also tnat a genetic influence is responsible for the
presence of paramolar cusps and that they are not the
result of some environmental factor operating during
development.

The occurrence of paramolar cusps in upper and lower

molars of both sexes is not notably higher in any single
tribal group. The occurrence of paramolar craps in the

mandibular molars of the two Nguni groups, however, is

appreciably higher than that of other tribes.
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TABLE JJ”°
| |
CPU ] ]9 0
[ ]
TOOTH
PARAMOLAR CUSP
_ MALES IEMALES

Large
Moderate
fraoe 0 0

Total Present

Absent 499 139
Large 2
Moderate 0 1
Trace 0 0

3 Total Present

Absent 572 171
Large 2 0
Moderate
Trace 0

Total Present

Absent L 485 131
14
Large
All Upper
Molars Moderate
Trace
Total Present 8

Absent 1556 441
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O£Ct ACE OF P
TOOTH PARAMOLAP CUSP
Large
Mi Moderate
Trace

Total Present

Absent

Large

M2 Moderate

Total Present
Absent
Large

M, Moderate

Trace

Total Present

Absent
Large
All lower
Molare Moderate
Tra’e

Total Present

Absent

MALES

g* © O

539

539

18

466

22

1544

278

FEMALES

135

121

157

413
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SUMMARY

™ wMAxiIM.ABV T ,," ¢

3HQVEL-SHAPED INCISORS
Shovelling of Incisor teeth occurs in all races,

the incidence varying with different population groups.

In Bantu Negroids, the figures show the incidence

of marked shovelling of maxillary central and lateral
incisors in both sexes to be relatively low.

The incidence of all degrees of shovelling in
Doth sexes tends to be higher in lateral incisors
than in central incisors.

There is a sex difference, Bantu females evinc-
ing a greater incidence of shovelling in both central
and lateral incisors than Bantu males.

The incidence of overall shovelling among the
Bantu tribes is lowest in the Miscellaneous male and

female groups. The Natal Nguni females revealed a

particularly high incidence of shovel-shaped lateral
incisor teeth.

A comparison of the incidence of shovelling
among population groups reveals that the incidence in
the South African Ban*u is the lowest of all races.

The incidence in the Bantu approximates that of the

American Negro.



* ~ )AL RIDGES AMD LINGUAL TURRprT.”s

The lingual surfaces of maxillary incisor teeth
were examined for the presence of median ridges and
Blingual tubercles. It was found that the commonest
f)rm of lin«uaI surface on the maxillary incisor
teeth in the Bantu is a smooth surface free of
ridges or tubercles. In males, more than half, viz.
55 per cent of the observable teeth exhibit this
feature on their central incisor teeth, whereas
61.8 per cent of lateral incisors have similarly
smooth lingual surfaces. In females, the incidence
of smooth lingual surfaces is slightly less, vis.

40 per cent and 55.5 per cent of central and lateral
incisors respectively.

Lingual ridges of central incisors in Bantu
males are present in varying degrees of prominence
in 45 per cent of the sample. Marked ridges are
present in only 3.4 per cent of the teeth. Lateral
incisors in males evince a lower incidence (32.2 per
cent) of ridged teeth. Only 1.6 per cent of literal
incisor# teeth have marked ridges.

In females, the overall incidence of ridging is
higher than in males, viz. 60 per cent of central
incisors and 44.4 per cent of lateral incisoro. In
no instances are marked lingual ridges noted in females

In the tribal groups, Sotho males, and Sotho and
Natal Nguni females evince a relatively lower inci-

dence of smooth surfaced maxillary central and lateral
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incisor teeth. In the remaining tribal groups, approxi-
mately half or more of the incisor teeth have smou th
lingual surfaces. The samples are too small, however,
to draw any conclusions from these observations.

Owing to a lack of available data a table of racial
comparisons could not be drawn up.

xhe incidence of lingual tubercles of varying
sizes in central incisors in the Bantu is relatively
high, viz. 4.7 per cent in males and 11.4 per cent in
females. The incidence of marked lingual tubercles
is minimal.

The overall incidence of Lingual tubercles in
lateral incisor teeth is slightly higher than in central
incisors, viz. 14.0 per cent and 16.9 per cent in males
and females, respectively. Marked tubercles are in-
frequently located in these teeth.

The o .e-ull incidence of tubercles present in
central and lateral incisors is higher in females than
in males.

No obvious tribal differences in the incidence of
tubercles could be determined.

In racial comparisons, the available data indicate
that the South African Bantu tends to possess a relative-
ly high incidence of lingual tubercles in maxillary
incisor teeth.

There is no evidence of frequent association of

lingual tubercles with shovel-shaped incisor teeth in

modern man.



OUTLINE SHAPES OF MAXILLARY

Three basic tooth shapes, namely, square, tapering
and ovoid, were recognised in the classification of the
outline shapes of maxillary incisor teeth in the Bantu.
Intermediate shapes such as square-ovoid, tapering-ovoid
and tapering square were classified as intermediate.

In the total Bantu group, intermediate tooth
shapes are most common (42.7 per cent in males), 35.6 per
cent in females).

Square, ovoid and tapering teeth appear to have
an equal chance of occurring in both males and female Bantu.
No notable sex differences were observed in the total group.

In the tribal groups there is no conclusive evidence
to suggest that there is any specific tooth form or shape by
which any of the Bantu tribes could be identified.

Although sex differences were notel in the tribal
groups, particularly the Natal Nguni, the sample is too small

for these figures to be meaningful.



MOLAR TEETH

THE NUMBER OF CLofS ON THE MAXILLARY MOL/.R3

The maxillary first molars are usually quadri-
cuspio« In the Bantu four fully—developed cusps are
seen in 100 per cent of all maxillary first molars in
males and in 98.7 per cent of all female first molars.
In the case of maxillary second molars, approximately
70 per cent of both sexes have four cusps, whereas a
little over a quarter of the third molars of both sexes
possess four cusps. About a third of the maxillary
third molars have cusps, whereas approximately
40 per cent of these teeth in both sexes are tricuspid.

The sex differences in the Bantu conform with
observations on other racial groups in that the males
are less inclined towards a reduction in the number
of cusps in the maxillary molars.

In the tribal sub-groups, the Cape Nguni appear
to have the least conservative cusp pattern. The
males of this group possess the highest incidence of
quadricuspid second molars, whereas the females possess
the lowest incidence of four-cuspud first, second and
third molars. This group reveals the highest inci-
dence of 3 and 3b cusped teeth in all three maxillary
molars.

Most racial groups possess a high percentage of
maxillary first molirs with 4 cusps. In second molars,

however, the variation in the number of quadricuspid
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teot.'i is greater ; only the Australian Aboriginals,
Bushmen and Aleut males possess a higher incidence
of 4 cueped maxillary second molars than the Bantu.

The incidence of '"nur-cusped third molars is
higher in the Aleut males, American and Pecos Indians,
than in either Bantu males or females. The inci-
dence of the combined 4 and cusped maxillary
third molars in the Bantu is exceeded only by that

in the Australian Aboriginals.
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THE TUBERCLE OF CARABELI.T

In the Bantu,the percentage incidence of any
trace of Carabelli'e cuep in maxillary first molars
in both sexes is relatively high, the incidence being
slightly higher in females.

In second molars the incidence of this cusp is
considerably less, and in third molars, even less.

The incidence of this cusp in maxillary second
molars in females is slightly higher, and in third
molars, slightly lower than in males.

The incidence of large tubercles is higher in
males than in females, yet the overall incidence of
Garabelli features is higher in females for both the
first and second maxillary molars.

The incidence of the various siued Carabelli
cusps in the sub-groups is not sufficiently variable
to Indicate any notable tribal differences.

The incidence of Carabellils cusp in the Bantu
tends to be higher than in Mongoloids, but lees than

in Caucasoids.



c'usi -PATIEafls OF THE J"ADrp.nr.’w

The basic lower colar pattern in the human has

five cusps and a Y-shaped groove system, the Drvooitheoua

pattern. The basic cusp numbers and groove patterns
of these teeth are frequently modified and as such are
useful in differentiating population groups. The
traditional method of classification of lower molars
by cusp numbers and groove pattern is used in the
present study.

The most frequent cusp pattern on the 1%'s in
both Bantu males and females is the Y5 pattern, viz.
90.7 per cent and 84.6 per cent in males and females
respectively.

The Mg's of the Bantu are mainly four-cuspjd;
approximately 56 per cent of these teeth in both srxes
are quadricuspid.

The percentage incidence of Y5 pattern in third
molars in males is 6.6 per cent whereas in females the
incidence is as high as 39.6 per cent.

In the tribal sub-groups, there is no notable
difference in the percentage incidence of the Y5 molar
patterns in the lower first molars.

The second molars of the Cape Nguni show a lesser

tendency towards retaining the Y5 pattern; the other

groups mainly possess the >4 molar pattern, the
Miscellaneous group evincing the highest incidence,

viz. 71.87 per cent in males and 81.82 per cent in
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females.

rive ouepe are present in 60 to 70 per cent of

BVs of both sexes of the various tribal group,, with

the exception of the Miscellaneous group in which only

48 per cent possess 5 cusps. The +5 groove system

1. the modal pattern of this tooth in both sexes.
The balance of M,'s of both sexes are mainly of +4
pattern.

The overall incidence of the Y5 pattern in
first, second and third molars ir generally highest

in Negroids. Mongoloids possess a fairly high inci-

dence of this molar pattern, higher than Caucasoids
but lower than Negroids.

The overall incidence of the tuberculum sextum

in the Bantu is not high; the incidence in females,

however, is higher than in males.

in the tribal sub-groups, the incidences of the

.iberculura sextum in the M“*s and M? 'e of both aexee
n the Natal Nguni are higher than in other groups.
The percentage incidence of the tuberculum
sextum in the Bantu compared with that of other
populations is almost the lowest of all racial groups.
The incidence of the accessory meiian lingual
cusp is higher j.n the mandibular first and third
molars of both sexes in the Natal Nguni than in the
remaining tribal groups.
The overall incidence of the accessory median
lingual cusp in the Bantu is almost the highest of all

population groups for which data are available



BUCCA1 GROOVES AM) PTTQ

-io :i.vid*noe of deop buccal .
P grooves in the M"'s
aod M2'a in both Eantu sexes is i0,
The percentage
incidence is even less in M =

Moderate grooves are present in about half of

all M's and Mg's of both sexes. The incidence is

lower in MB's, viz. approximately 31 per cent and
36 per cent in males and females respectively.

A trace or complete absence of buccal grooves

or pits is noted in about a third of male M*'s and

in approximately 23 per cent of female first molars.

In the Mg's of both szxas, 38 per cent lacked grooves

or pits. Approximately 60 per cent of the M"'s of

both sexes evinced smooth buccal surfaces, the inci-

dence being slightly higher in males

The incidenc3 of buccal pits in lower molais is
highest in M-*'s and lowest in M”'s. Also the percen-
tage incidence of these pits in lower molars is higher
in females than in males.

The incidence of varying depths of buccal grooves
and pits in the mandibular molars of tribal groups is
a0 varied as to be of doubtful aignifioenoe.

Racial comparisons are not tabulated owing to

lack of available data.
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PARAMOLAR CUSPS

The Incidence of pnramolar cu.pe on the t.ccel
eurfacea of molar teeth varies In different racial
groups.

In the Bantu paramolar cusps are relatively
rare. In the skulls examined only 6 large, 1 moderate-
ly sized and 3 slight cusps were located on all
maxillary male molars. The incidence of paramolar
cusps in females is lower; only a single large and
2 moderately sized cusps were noted on their maxillary
molars

7} ? incidence of paramolar cusps in the mandibu-
lar molar test?, is slightly higher than in maxillary
teeth. In males, 2 large, 7 moderate and 13 slight
cusps were found in all the upp r molars. The inci-
dence in females is lower, viz. only 1 large, 3
moderate and 2 slight cusps.

The occurrence of paramolar cusps in upper and
lower molars of both sexes is not notably higher in
any single tribal group.

Insufficient data could be gathered for racial

comparisons.
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Yates and Heal, (1951) stated that, although measure-

asnts of teeth may he limited In scope, nev.m.ie.c .hen

there are r.o differences In basic anatomical feature, or

easily recognisable differences in shape, the metrical

approach Is the only on, possible. The advantage of the

metrical approach to teeth 1, that it offers a source cf

accurate and objective data which can be subjected to

statistical analysis. Yet, according to Moorrees (1957),

little progress In dental anthropometry ha. been mad. be-

cause data have been obtained on relatively few populations.

Samples have usually been small, measuring techniques have

varied, and proper statistical treatment of the date has

frequently been omitted. He was able to locate only ten

publications on this subject which furnished sufficient

statistical information to make the findings useful for

comparison.

methods oF measurement AaAND INDICES
Methods of measuring tooth crowns have been given by

moet authors such as Hrdli&ka (1923), Campbell (1925),

Martin (1928), Shaw (1931), Pederson (1949), Selmer-Olsen

(1949) and Moorrees (1957). It ie difficult to measure

teeth satisfactorily as there are a number of limiting

jactors. The difficulties involved in measuring teeth

have been thoroughly discussed in an excellent article by
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Ooose (1963). A few difficulties mentlored arei-

1. The shape of the tooth 1= often complex, for example,
a molar has cuope of varying aloes, and surfaces of
varying curvatures.

2. Attrition may alter the size and shape.

3. Tartar may obscure the actual tooth and add to its
apparent size.

4. Measuring errors resulting from slight differences
in technique can be high in some instances.

j> Measurements are sometimes made on plaster casts and
these do not necessarily correspond with those on

the original teeth.

As Goose pointed out, it is theoretically possible to
measure an unlimited number of variables in the shape of a
tooth. 1In practice, investigators have usually measured
only a limited number of diameters. Attrition, in older
individuals, or as in Bushman and Australian aboriginals,
markedly reduces the mesiodistal dimensions of the teeth.
Most authors appear to have ignored dental attrition in
th”ir metrical work; others such as HrdliSka (1983?10 have
attempted to correct for the loss of tooth substance.
Miles (1962) investigated the possibility of assess-
ing individual age from the amount of attrition in denti-
tions. He concluded that it could be assessed in con-
temporary subjects who experience a good deal of attrition,
and whose third molars erupt and become fully functional.

Because of the varied diet and because the rate of attrition



in the Bantu la not exceaeive, a eatlefactory methM of

oompenaating for interproxinal attrition could no t.

readily applied to this group.
In the present study, tooth measurements were taken
directly on the teeth in the crania with a Boley gauge.

The points of the instrument were carefully sharpened to

make accurate measurements possible. Where necessary,

before measuring the teeth, tartar was removed from them

with a dental scaler.
Shaw (1931) found that even with exact definition of

measurements, it was impossible to obtain greater accuracy

than 0.5 mm. Nelson (1938) maintained that a metrical
accuracy of 0.1 mm is easily attained in mesiodietal and

labiolingual dimensions. Pederson (1949) and Schuman and

Brace (1957) stated that on repeated measurements by thu

same person, the difference was at most not more than 0.2 mm.

Goose (196”) claimed that an accuracy of 0.1 mm is readily
attained. In the present investigation, repeated measure-

ments by the same person on a number of teeth indicated that

teeth could be measured accurately to 0.1 mm.

DEFINITION OP DENTAL MEASUREMENT# 2 TOOTH SIZE

1. Meaiodistal crown diameter (M-B)
This measurement represents the greatest dimension
of the crown of the tooth between the adjacent contact
points (or where they would be) or areas in the case of

cheek teeth and the maximum mesiodietal dimension in

the case of incisors and canines. According to



Oooe* (1963) this method la the meet satisfactory, since

the contact points are a natural anatomical feature, and in

the event of rotation of a tooth, other measurements, such

as the maximum meeiodistal diameter, may give a aassaa*

larger value. In measuring molars the calibrated shaft of

the instrument is parallel to the occlusal and labial aur-

faces of the crown.

Burccllnrial eye wn diameter (n_T.\

The buooollngual diameter Is taken at right angles to

the meeiodistal one and represents the distance between h*

labial and lingual surfaces of the tooth crown. The parallel

beaks of the gauge are kept parallel to the long axis of the

tooth and the greatest buccollngual diameter thus measured.

Crown area (M-D x B-L)

The crown area is determined by the product of the

mesiodistal and buccollngual diameters. Thii calculation

provides some indication of the robustness or overall size
oi the tooth, but does not take into account the differences

1?; 9haPe' As Moorrees (1957) pointed out, the area computed

in this manner is inaccurate, since a cross-section of the

tooth crown parallel to the occlusal surface is not reotangula

but shows various geometric figures such as ovals, parallelo-

grams, etc. The calculated area however is an accurate

representation of the rectangle into which the tooth could

je fitted and is an effective method of calculating tooth

eize for comparative purposes.
The Crown Module has been included among the dental

indices by several authors (De Terra 1905, Shaw 1931) and is
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half the sum of the meelodlstal and buooollnsual diameter..

The module wae Intended to provide an overall eloture of

elee, but not of shape. The value of thle index, as point-

ed out by federeon (1949) and Moorreee (1957), is small
andxappeara to have fallen into disuse.

In most cases sixteen teeth each in the upper and in
Where corresponding teeth

the

the lower jaws were measured.
from both the left and right sides were measured,
average of the left and right measurements was used in the

analyeif where only the left or the right side measure

ment was HV lable, this single measurement was used. The

analysis the form of a one-way analysis of variance

and a 5§ ent level of significance was used throughout.

OBSERVATIONS

Mesiodlstal Grown Diameters
The mediodistal crown diameters of the maxillary and

mandibular teeth in Bantu males and females are summarized

in Tables 122 & 123.

In the maxilla, all of the teeth in the Bantu males,

with the exception of the second premolars, are significant-

ly larger (at the 5 per cent level) than the corresponding

teeth of the females. The mean dimensions of the second

premolar teeth in the males are slightly larger (6.8 mm)

than thooe of the females (6.71 mm), but not at a signifi-

cant level.
Sexual dimorphism of the teeth was determined by

computing the sex ratios, i.e. the male means divided by



1,16 c°rresSPOndlng tor all absolute measure-

ratios are greater than unity. This .as expeoted

since male teeth are larger than female teeth. While most

of the measurements show a significant serial difference,

the sex ratios are not constant for different teeth. The

most pronounced sex difference (Table i24, i, shown by

the maxillary canines and third molars (sex ratios 1.054

and 1.051 respectively). whereas the maxillary first and

second premolars she. the smallest difference with sex

ratios of 1.016 and 1.013 respectively.

In the mandibular arch the greatest sex differences

are noted in the canines, third and second molars (sex

ratios 1.063, 1.031 and 1.030 respectively), whereas the

central and lateral incisors show the smallest sex difference

(ratios 1.005 and 1.011 respectively).
The greatest variability in mesiodistal crown diameters

in Bantu maxillae is evinced by the lateral incisors of

maies and females (coefficients of variability 9.5 per cent

and 9.72 per cent respectively), and by the third molars in

males and females (C.V. 7.88 per cent and 10.91 per cent

respectively) . The maxillary first molars of both sexes

show the least degiee of variability (C.v. 4.96 per cent

in males, 4.89 per cent in females).

In the mandible, the mean dimensions of all the teeth

in the Bantu males, except the central and lateral inolsrre,

are significantly larger at the level of 5 per cent than

those of females.



296

TLe otntral inclaor. an, aeeon, prMO1, ,
in males, an, lateral Incleor. an, third molar, or both
0.7. all

.ex.- show the sromtost degree of wvariability

The mandibular central Inol.or, an,

above 7.0 per cent).
eeoond premolars also have high variability (,xd an, 4th,

females. In. mandibular first molars In males (0.7. 5.24 p.r

(0.7. 4.92

cent) and mandibular first pr.molars In female,

per cent) evince the least variable meeiodletal crown

dimension.

Buccolingual Crown PiametArr

The data on the buccolingual crown diameters are

summarized In Tables 125 & 126. In Table 125 It will be

noted that in every instance the h teolingual dimensions

°f ' tuaxillary teeth in Bantu males are significa>itly

larger than those of the corresponding teeth of Bantu

females.

The greatest sex differences (Table 12?) in maxillary

buccolingual crown dimensions, as in maxillary M-D dimensions,

occur in canines and third molars with sex ratios of 1.076

and 1.073 respectively. The maxillary central incisors,

aeoond premolars and first molars evince the smallest

differences, I.e. 1.023, 1.026 and 1.027 respectively.

The mean buccolingual dimensions of all the mandibular

teeth In males, with the exception of the central incisors,

are significantly larger than those of the female Bantu

(Table 126). The mean lower central incisor dimension

of the male is slightly larger than the corresponding

female dimension, but not at a significant level.



cyy
r.bl. 127 shows ths greatest sex difference in

bucoolingual crown dimension to be In the mandibular canines

(sex ratio 1.083). Although most dimensions show a signifi-

cant sex difference, the smallest sex ratios occur in the

mandibular central Incisor, second premolar and first molar

teeth (sex ratios being 1.021, 1.022 and 1.019 respectively).

The greatest degree of variability in bucoolingual crow

dimensions of maxillary teeth in males is noted in later-

incisors and eeoonUmolare; both have coefficients of

variability of 8.04 per cent. The least variable bucco-

lingual crown diameter in male maxillae is that of first
premolar and first molar teeth with coefficients oi aria-
The

bility of 4.6 per cent and 5.08 per cent respectively.

Upper third molar in females has the most variable buooo-

lingual dimension (0.V. 10.46 per cent), whereas the upper

first molars, first premolars and second molars have the

least variable with coefficients of variability of 5,28 per

cent, 5.61 per oent and 5.84 per cent respectively,

In the mandibular arch, the bucoolingual diameter of

the lower canine (C.V. 6 .88) is the most variable.

The least variable teeth in males are the first and

second molars with coefficients of variability of 4.91 per

cent and 5.16 per cent respectively. The lower central

incisors (C.V. 7.43 per cent) and third molars (C.V. 7.0 per

The

cent) in females exhibit the greatest wvariability.

lower first molars (C.V. 4.96 per cent) are the least

variable.
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Crown Artas

The crown areas for the -axillary and mandthular teeth

in male and female hantu are tabulated In Tables 126 4 129

All crown areas of the Bantu males, with ths e, tlon of

those of the lower central Incisor, are significantly greater

than the respective crown area,, of the females. The absence

of a significant difference for the crown area of I i,

obviously related to the absence of a significant difference

between the sexes in the mealed!.-.,! or buccolingual dlmsn-

sions of the lower central incisor.

The greatest sex differences (Table 130 ) in maxillary

orown areas occur In ths canines (,,ex ratio I.134) third

molars (sex ratio 1.115). The smallest sex differences in

maxillary teeth were evinced by central incisors, first and

second premolars and first molars which had sex ratios of
~“e046, 1.068, 1,063 and 1.055 respectively,

in the mandibular arch the greatest sex difference in

r own area is evident in the lower canine (sex ratio 1 .155).

T)ie smallest sex ratios are those of the lower central

incisor (1.024), lateral incisor (1.038), first promolar

(1.044; and first molar (1.052).
The coefficients of variability in maxillary testh of

males are relatively high, all being above 8.9 per cent.

The male maxillary teeth with the highest variability of

érown area are lateral incisors (C.V. 14.95 per *ent) and

t ;rd molars (C.V. 12.9] per cent), The least variable

toeth in this arch are the first and second molars (C.V.

9.83 per cent and 8.90 per cent respectively).
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In the Batman- arch of fecal... the teeth with the

greateet variability In crown area, are ae In .ale. the lateral

incisor. (C.V. 14.97 per cent) an, the third molar. ,17.90

per cent!. The latter tooth 1. the moot variable of ui

the teeth of both jaw. and both set... The te.et variable

npper tooth crown area. In females are ihrcc Of canine,,

first and second pr.molare and fir.t .dare with C.V. of 7.24

per cent. 8.48 p..- ce.,1, 9.7? per cent and 8.61 per cent

respectively.

In the mandibular arch of males, the most wvariable

crown areas occur on central incisors (C.V. 12.54 per cent)

and third molars (C.V. 13.87 per cent). All the crown areas

are relatively highly variable, the lowest C.V., namely that

of the lower first molars, being as high as 9.32 per cent;

all the other t»eth have coefficients above 10 per cent.

females, the lower central incisors (C.V. 15,79 per

cent), lateral incisors (C.V. 14 90 er cent) and third molars

U.v. 14.1? per cent.) all possess highly variable crown

areas, whereas the low-r first premolare (C.V. 9.43 per cent),

first molars (C.V. 9.76 per cert) and second molars (C.V.

per cent) are the least variable.

0? tooth <k*pe
Crown share index
The crown shape index expresses the relationship be-

LWeen the buccollngual and meeiodistal dimensions of the

crown of a tooth and is calculated according to the formula .

Bp-ccolingual crown diameter x 100 * crown shape index

meeiodistal crown diameter.



tabJdrto" ,t n0t conv® “ accurate picture

14
cf crown form, but 1= widely used to Indicate relative

The crcwne ,01l.r teeth In man

diaenaiona w: -ue u.-,,.,.
are relatively abort In me.lodlatal diameter and bread m

buccolingual diameter compared to the c.rre.pondln, teeth

ir. the anthropoid ape. which are longer (M-D) and narrower

(B-Lya

crown indicea were calculated on ,11 the teeth on “icl

meaaurementa could be effected. Broken and exce.alvely

worn teeth were not included in the sample.

m dealing with .batlute meaeur.e, fear.on and Darin

<19?r!.™ r ' d *he Of variation a fitting
measure” especially according to them, when dealing w* ih

lengths "continuously filled with organic matter". In the

case of indices of angles, the validity of the coefficient

of variation as a measure of variation is open to criticism

ana in those cases it it, sounder to use standard deviation.

PB3SSVATTrvs
The crown indices for the maxillary and mandibular

teet.. in .r.e Bantu males and females are summarized in

Edalles 151 & 132. In the maxilla only four teeth,

namely, the canine, first premolar, second and third molars,

show a significant difference in crown index Between the

sexes at the 5 per cent level. The sex differences be-

tween the mean crown indices for the rest of the teeth in

the Bantu are small.

In the mandible, in spite of the differences in the

absolute meoiodistal and buccolingual dimensions between



(the h . * emaner). the retie or thee,

the =. «,
different In only t.o

two meaeuremente 1, elgnirieant!,

the canine and the firet premolar. The

teeth, namely,

than In fern-:... IThe mean

huooollngually In Bantu male,
indices for the firet. second and third mandibular molar,

are very slightly higher in the females. This mean, that

the female leer molar teeth are very slightly, relatively

but not absolutely, broader buccolingually (or smaller

mesiodistally), than the males, hut at a level ,hich is

not significant.
the largest sex differences in

In the maxillary arch,
(sex ratio 1.021),

(1.023),

crown shape indices are evinced by canines

first premolars (sex ratio 1.020) and third molars

whereas the smallest differences arc seen in central incisors

and first molars with sex ratios of .992 and .996 respective-

iy (Table 133). In the lower lew the sex differences are

generally small. larger and similar differences are seen

in central and lateral incisors, canines and first premolars

with sex ratios of 1.017, 1.016, 1.016 and 1.014 respective-

The remaining teeth in the arch possess smaller and

likewise similar sex ratios, viz. second premolars (.998),

first molars (.991), second molars <'.997) and third molars

(.996) .

In ranges, the greatest degree of variability in crown

shape indices in the maxillary arch is evident in the third

molars (3.D. 9.42 per cent) and lateral incisors (S.D.7.95 per



.«t>. whereas the least vart.hl. tooth crown shape. Ire

those or first solars (S.B. 5., per

A fir8" — lar. (a.h. per 0.nt),

< e 13 Po6r Oent)
the most variable crown ahap,

m the lower Jaw of males,
indices are those of central and lateral Inclaore with

of s.bd per cent and 8,15 per cent respectively. The least

variable crown shape Indices are those of first, second and

third molars with d.D's of 3.93 per cent, 4.41 per cent and

4.56 per cent respectively.

In females, the greatest variability in crown shape

indices in the upper Jew is seen (a, in males) in third molars

(3.D. 9.76 per cent). The second premolars (3.0. 8.56 per

cent), first molars (8.D. 8.44 per cent) and lateral incisors

(S.o. 8.22 per cent) too are greatly variable. The lowest

degree of variability is see- in the central incisor (S.D.

5.72 per cent).

In the mandibular arch of females, the moat wvariable

crown shapes (as in males) are evinced by the central and

lateral incisors which have S.D's of 8.05 per cert and 7.75

Per cent respectively. The least variable crown shapes in

this jaw, as in males, are those of the first, second and

third molars with S.D. of 4.42 per cent, 4.15 per cent and

4.65 per cent respectively.

AND CONCLUSIONS

Table 134 is a summary of data on tooth side and shape

in South African Bantu Negroids. The calculated crown areas

all the male teeth, with the exception of the lower



rentral 1"Oisors- are eUnlfioantly larger than thoaa ,f

femalea. Thia was not unexpected In that all the mean

(with the exception of I), and all
(with

huccollngual dimenaiona
the mean meeiodletal dlmenalone of the maxillary'teeth

the exception of P2, and all the mandibular teeth (except

ﬁld I2%are significantly larger in males.

Although moot of the absolute dimenalon, of the male

teeth ,re larger than those of females, the only male teeth

ehich are significantly broader buccolingually (or shorter

in M-D, are the maxillary canines, first premolars, second

and third molars, and canines and first premolars In the

mandibular arch

Tlie greatest degree of sexual dimorphism according to

tooth size and shape in the upper ja* 1, seen in canines and

third molars. In the lower jaw it is the canines which

evince the greatest oex difference in size and shape. Tnis

is not surprising when one considers that the same teetn of
both jaws exhibit the highest sex ratios in their mesiodistal

and huccollngual dimensions.

The teeth with the smallest sex differences in size
only are the maxillary second premolars and mandibular central

incisors. This is in accord with the similarly small sex

differences noted in tneir mesiodistal and buocolingual

dimension individually.

In addition to these teeth, the crown area of the

maxillary first incisors and first premolars, as well as of

the mandibular lateral incisois, first and second premolars

show small sex df .ferences. This factor is a reflection of
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tooth size only and not of shape. The .ealodlstal and

bucoollngual dimension, of these mandibular teeth are

not the least sexually different. Although the produot

of two dimensions may be similar, either dimension could

differ markedly indicating a difference in shape but not
necessarily in overall size.

The teeth with the scaliest se, differences In

shape are the upper and lower first molars of both sexes.
The shape of the lower second premolars and of all lower

molars are likewise only minimally sexually dimorphic.

Teeth which exhibit the greatest variation in size
are the maxillary lateral incisors and third molars of

hoth sexes, the mandibular central inoisore and third

molars of both sexes, and mandibular lateral incisors of

females. The mesiodistal orown dimensions of the, same

teeth are the most variable and probably account for most

of the variance in crown area of these teeth. The lateral

incisors and third molars also (and not unexpectedly)

exhibit the greatest degree of variation in crown shape

in the upper Jaw. In the lower jaw, in addition to the

central incisor, the lateral incisors jvince great varia-

tion in crown shape. The high coefficient of variability

of their mesiodistal crown dimensions probably accounts
for the high degree of crown shape variation.
The teeth with the least degree of variation in

orown shape are those of the central incisors in the upper

jaw, and the first, second and third molars of the lower

Jaw in both sexes.
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*06t of the flndln*™ »" ~"tal W U U Uty in th,
present study ere in accord with demon oblation that

the teeth which e?ihit the gve.t.et variation in dim.n-
eions are maxillary lateral incisors and third molars, and
mandibular central incisors and third molars of both sexes.
Ihe observations on sexual dimorphism in the Bantu like-
wise yield no unusual results in that males almost in-
variably have greater crown dimensions than females in

all groups where the findings are reported separately for

the sexes
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I VARIOUS SOUTH'
GROUPS

I .. metrical traits of the teeth of the four South

African Bantu categories, Satal Nguni, Cape Ngunl, Sothe

and Miscellaneous. were compared, male, and females being

analysed separately.

The traits which were compared were the crown area

and the crown shape index, as defined previously. Where

a significant difference between the mean crown areas of

any two tribal groups was found, the analysis was repeated

lor the B-L and M-D measurements separately, in order to

ascertain which of the two measurements was mainly respon-

sible for such difference.

OBSERVATIONS
TOOTH AREA

Maxillary Teeth

In Table 135 the average crown areas for th- maxillary

teeth of different Bantu tribal groups are shown i'he

analyses of variance revealed that t .gnificant differences

among the crown areas are present in the following teeth in
males, 0, P1, M1 and M2.

G. The mean crown area of the maxillary canines in the

Miscellaneous males (72.49) is significantly higher, at

the 5 per cent level, than the crown areas of Natal

Nguni (68.32), Cepe Nguni (69.72) and Sotho (67.64).
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The mean crown are-, of the flrat premolar in Sotno
Halee (68.58) 1= elgni "loantly lower, and the mean
crow.. ar,a of Ml.o.llaneoue males (75.49) significantly
hinnet than that of either the Natal (70.55) or Cap.

Nguni (70.89) groupa.

The mean -axillary first molar crown area In the Natal
Nguni males (120.65) and Cepe Nguni males (127.25) are
significantly lower and higher respectively than the
crown areas of the Sotho (121.41) and Miscellaneous

v125.19) groups.

The mean crown area of the maxillary second molars in
Natal Nguni males (120.63) ie significantly lower, and
in Cape Nguni males (126.85) significantly higher, than

in Sotho (122.7%”* and Miscellaneous (124.13) males.

On performing analysts of wvariance for the individual

measurements of these four tooth types, the following con-

clusions were reached:z

2

The mean differences between crown areas of canine
teeth wore owing to differences in the mesiodistal
(M-JD) mean diameter, the Miscellaneous having a mean
M-D length of 8.11 and the Natal and Cape Nguni and
Sotho having mean diameters of 7.88, 7.95 and 7.82
respectively (Table 136 ) The B-L diameter of this
tooth is also appreciably greater for the Miscellaneous

(9.93) than for the other three groups, viz. Natal

Nguni 8.65, Cape Nguni 8.76 and Sotho 8.93.



T" mean =ro.n areae of OMlniry

fir,t premolar teetn are due t0 ai»ere.«ee In both

the buccolingual (B-i,, and oe,10|lletal ~ A

Altnougn the arkhly»,E ot varlance

meaeuremente.
not wmdgniflcant difference In either of thee,
meaeuremente, their a&mblned ef'eot .a, to create

significant differences in crown area. For example,

the B-L and M-D mean dtametere in Sothe xalee ie 9.61

and 7.21 respectively. These mean dimensions are only

slightly (but not significantly) lower than the B-L

mean diameters of 9.69, 9.70 and 9.86, and the M-D

mean dimensions of 7.27, 7.28 and 7.44 of the Natal and

Cape iigunl and Miscellaneous groups respectively.

Likewise, the mean B-L (9.86) and M-D (7.44) diameters

of these teeth in M'-: llaneous males are higher, but

not significantly so, than the mean dimensions in the

two Nguni and the Sotho tribal groups.

The differences between crown areas of maxillary first

molars in males are due to significant differences in

both the bucooiingual (B-L) and meeiodistal (M-D) mean

diameters. The respective B-L and M-D mean orown

diameters of 11.46 and 10.51 in the Natal Nguni are

significantly lower than the mean B-L diameters of

11.77, 11.59 and 11.57, and the mean M-D diameter of

10.79, 10.59 and 10.70 for the Cape Nguni, Sotho and

Miscellaneous tribal groups respectively. Likewise

the B-L mean diameter (11.77) and M-D (10.79) mean

diameter of the Cape Nguni are significantly higher
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tha* the mean Ham,ter. or the Ratal 8gunl| s,th, and

Miscellaneous.

The difference, among mean crown area, of ..cond mamillary

are owing to aignificant difference,

molar., a. in M
in both buccolingual (B-L) and ...lodietal (M-D) mean
meaaurement., The mean B-L and M-D crown di-meter, of

the Natal Nguni second maxillary molars in male, are
11.77 and 10.17 respectively. These dimension, are
significantly lower tnan the B-L mean diameters of 12.03,
11.90 ana 12.13, and the M-D mean diameters of 10.52,

10.25 and 10.38 of the Cape Nguni, Sotho and Miscellaneous

tribal groups respectively. Also, as in the caee of jr''s,

the B-L mean diameter (12.03) and M-D mean diameter (10.52)

of ti.e Cape Lguni are significantly higher than the mean
dimensions for each of the Natal Nguni, Sotho and
Miscellaneous groups.

In females, no significant differences in crown

areas among the four tribal groups are noted.

Mandibular Teeth
Table 137 shows the average crown areas for the

mandibular teeth of different Bantu groups. The analyses
of variance revealed that significant differences among

the crown areas are present in the following teeth in
males: I», , M1 and Mg.

The mean crown area of the mandibular lateral incisors of
Cape Nguni males is 39.17 which is significantly higher

(at the 5 per cent level) than the mean crown areas in



60.5? re.pectiv.iy,

! = = =

this .ooth are 60.59, 6i.ee am,

v The oera, crown area of this tooth the Nat.i Hguni

"ales (120.55) is significantly lower than the mean crown

areas of similar teeth In the other tribal groups, 1i...

Oops Ngunl (127.22), Sotho (122.51) and Miscellaneous

(123.78) . The mean crown areas of this tooth in the

Cepe Ngunl and Miscellaneous male groups are significant,

ly higher than in the Natal Ngunl and Sotho.

v The mean crown area (122.45) of the mandibular second

r.olar tooth in Cape Neunl malec is significantly larger

than those of the Natal Ngunl, Sotho and Miscellaneous

groups whose crown areas are 117.87, 117.01 and 121.69

respectively.

On performing an analysis of wvariance on the individual

measurements for these four mandibular teeth the following

conclusions were reached:

~2* Tne differences among crown areas of mandibular lateral

incioor teeth may be attributed to significant differences

in the mean mesiodistal (M-D) crown diameters (Table 138).

The M-D diameter of 6.24 for the Cape Ngunl is significant-

ly higher than these dimensions in the Natal Ngunl (5.96),
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Sotho (6.06) and (6.06, groupe. Ihe

high B-L dxanetar (6.38) of thla t00th * 00ntrtbut,
ao the large crown area.

The differences among mean crown areas of mandibular
firs® premolar teeth in males are mainly due to slgnlfl-
cant differences in the mean buccolingual (B-L) crown

diameter measurements. The mean B-L diameter of this

tooth in the Miscellaneous group (8.51) is significantly
larger than the mean B-L diameters of the same teeth

in the N-tal Nguni (8.22), Cape Nguni (8.32) and Sotho
(8.19). The M-D diameter of this tooth (7.55) in the
Miscellaneous group is likewise larger than those of the

Natal Nguni (7.34), Cape Nguni (7.42) and Sotho (7.33).

The differences among mean crown areas of the mandibular
first molar teeth are owing to significant differences

in both: the mean buccolingual (B-L) and the mean

e »l (M-D) crown diameter measurements. The
a crown diameter in the Natal Nguni is 10.73.
1 a* oMielon is significantly lower than the B-L

crown diameters of the Cape Nguni (1C.99), Sotho (10,77)
and Miscellaneous (11.10) groups. The mean M-D crown
diameter of this tooth in the Natal Nguni (11.20) is
likewise significantly lower than the respective crown
diameters of the Cape Nguni (11.55), Sotho (1.34) and
Miscellaneous (11.58). The mean B-L diameters of
this tooth in the Cape Nguni (10.99) and Miscellaneous
(11.10) groups are significantly higher than the mean

dimensions for this tooth in the Natal Nguni (10.7.5) and
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S0th0 UO -77) - Th" 0, th.8e te«tn tn

the Cape Nguni (11.55) and Mlacellaneoue (11.58) groups

are likewise significantly larger than the respective

crown diameters of the Natal Kgunl (H.20) and 8,tho

(11.34 ).

The differences among =ean crown areas of male mandibular
second molar teeth are attributable to significant
differences in the mestodistal (M‘D) measurements. The
mean M-D crown diameter of this tooth in Cape Nguni
(11.25) 1is significantly higher than this dimension in
the Natal Nguni (11.00), Sotho (10.97) and Miscellaneous

(11.11) tribal groups.

The mandibular teeth in females revealed no significant
differences in mean crown areas among the various tribal

groups.

Crown Indices
Tables 139 and 140 reflect the average crown shape
indices of the maxillary and mandibular teeth in the various

tribal groups. An analysis of variance on the individual

measurements for these four types of teeth revealed that there

are no significant differences in mean crown shape indices

among the tribal groups in either males or females.

PiacussioN
The survey reveals that although there are no signifi-
cant differences in the crown shapes of teeth among wvarious

Bantu tribal groups, there are however significant differences
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in tooth dimenoiona and tooth orown area, among the mala
group. . The various measurements whlsh differ significant-
ly are listed In Tables 3.41 4 142.

The Natal Ngunl, it will be noted, poeeess smaller
maxillary and mandibular first molars and maxillary second
molars. The difference in size Of theSe teeth Is attributed
to their significantly lesser mean M-D and B-L crown diameters.

The Gape Nguni, on the other hand, possess characteris-
tically large maxillary and mandibular first and second molar
teeth. The large crown areas of these teeth are owing to
tneir significantly larger M-D and B-L crown diameters. The
mandibular lateral incisor in the Cape Nguni tends to be
meciodistally narrower and consequently significantly smaller
in crown size than the corresponding teeth in other tribal
gro ips.

The Sotho tend to possess large maxillary first pre-
molars. The large size of these premolars in Sotho males are

owing to their slightly, but not significantly larger M-D

and B-L crown diameters, The Sotho also possess the smallest
2 1 -

I ,C, P , and Ig, C, M? and in males; and the smallest

I jo, Pl1, Pr and C, P*, and in females.

The Miscellaneous male groups likewise possess large
maxillary first premolars and, as in the Sotho, their larger
size is attributed to their slightly (but not significantly)
larger M-D and B-L crown dimensions. The maxillary canines
of this group also tend to be large owing to their signifi-
cantly larger mean M—D crown diameter. The characterIsti—

oally large maxillary first molars of this group are



#2
attributed to their sig, m oantly larger M-D and B-h ,rom

dimensions.

The eurvey and ana:yeee of variance in individual tooth

elte and crown .nape Index for the Bantu female group, re-

vealed only email inter-group difference,, none of which

proved to be significant.

SUMMARY

The Natal Nguni males possess smaller maxillary and

mandibular first molars and maxillary second molars. The

difference in size of these teeth is owing to their signifi-
oantly lesser mean M-D and b-L crown diameters.

The Cape Nguni males on the other hand have large
maxillary and mandibular first and second molar teeth. The

large crown areas of these teeth are owing to their signifi-

cantly larger M-D and B-L crown diameters. The mandibular

lat.-'rpj. incisor teeth of this group tend to be smaller owing

to the significantly lesser mean M-D diameter of this tooth.

The maxillary first premolar teeth in Sotho males

possess significantly larger crown areas. The mean M-D end

i-L crown diameters of these teeth are slightly, but not

significantly, greater than corresponding mean dimensions

of the combined group. The Sotho possess the smallest

C, and Ip, O, and M* in males; and the smallest

C, Pl1, p- and 5, P1, M*, Mp and M, in females.

The Miscellaneous males, as in the Sotho, possess

significantly larger maxillary first premolar teeth. Their

large size is owing to their slightly, but not significantly,



larg. M-D and BX, orom dl«.t.ra. Ih, orown ,u , of

the “ UtUiary 0anl“*B“ d fl- ¢ -Ur. or th, Hl.0.1Xaneoua
mal. group are olaraot.rl.tio.Uy large, owing to the

oignifloantly larger «-D orom, dlamt.r of the ocaulue.and
tu. greater m-p and B-r orown dimen.ion. of the molar.

The Bantu female, of the variou, trlh,. evino.d .mall,
hut not eignifionnt, diff.rence. in tooth ,rom .i.e..
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1
Tooth

Crown Area

MAXILLA

MANDIBLE

Cc

Pl

M1

M2

I2

P1

M1

Mg

TABLE ‘M1

Tribal
Group

Miscellaneous

Sotho

Miscellaneous

Natal Nguni
Cape Nguni

Natal Nguni
Capo Nguni

Cape Nguni

Miscellaneous

Natal Nguni
Cape Nguni

Miscellaneous

Cape Nguni

Significant Devia-
tion from Mean of
Combined Group#

at 5 per cent Level

Significantly Higher

Significantly Lower

Significantly Higher

E _______ — ————————— ——————
Significantly Lower
Significantly Higher
Significantly Lower
Significantly Higher

I

Significantly Higher
Significantly Highéf..

Significantly Lower
| Significantly Higher
Significantly Higher

Significantly Higher



TABLE

B e'WW” AT THE ¢ rzrrp

GROUPS - MALES OLJT.v

Tooth Diversion which
Tribal Group ! loch Affected is significantly

B-L Diam. M-D Diao.

Lower Lower
Natal Nguni
Lower
i Lower Lower Lower
Higher Higher
M2 ! Higher Higher Higher
Gape Nguni %2 Lower - Lower
w1 Higher Higher Higher
M2 Higher Higher Higher
Sotho P1 Higher -
Pl Higher -
Miscellaneous c Higher . Higher
Higher Higher Higher
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m s lo .
JjMCss

?°r PUrP°8ee °f l“terraelal ,o.p,l.,n., ,nly
those published studies .ere selected .hich furnished

sufficient statistical data for Statistical purposes.

The original publications on the Japanese by Yamada

(1932) t the Chinese by Hosaka (1936) and the Trietanltee

by Thomsen (1955) were unobtainable in South Africa and
their figures are cited at second hand from Moorrees
(1957) . The other population groups used for purposes
ol comparison were the Javanese (Mijsberg 1951), Pecos
Indians (Nelson 1938), Swedes (Seipel 1946), Norwegian
Lapps (Selmer-Olsen 1949), American Whites (Moorrees
1957), Aleuts (Moorrees 1957), Australian Aboriginals
(Barrett et al 1963-4) and Bushmen (Van Reenen 1966).
Additional calculations were made on the Chinese, "eoos
Indians and East Greenland Eskimos for comparative
purposes. A further Bantu group, that of Shaw 1931,
although unsexed and containing insufficient statistical
data, was nevertheless included for purposes of com-
parison.

The mesiodistal (M-D) and buccolingual (B-L) crown
diameters, as well as the crown areas, of the maxillary

and mandibular teeth in the various population groups

are listed in Tables 143, 144, 145, 146, 147 & 146.
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Maxillary Central Ti1*lnnv|

- ' 1,16 mMUlary — 1 0, the Bantu

° ° o —

. Z Z ¢ XY =21
H.82 1= juat over midway in thie range. Shaw's figUr. of
..an M-D diameter of the combined e,ee i,

in the

8.9 mm for the
.lightly larger than the means for either ae,

present study.
f£SSSiss. A. in males, the female Bantu central incieor

teeth are relatively elongated meeiodletally, the popula-

tion means ranging from 8.02 - 9.0 mm. Again, the Bantu

female mean of 3.60 mm is Just above the midway (8.51 mm)

in this range.

Maxillary lateral Incisor

Males. Only the Australian Aboriginals (7.65 mm) and

Aleuus (/.23 mm) have I'a which are larger mesiodistally

tnan thoee of the Bantu. The Bantu mean M-D diameter of

7.14 mm Is approximate!, midway in the range of population

means which extend from 6.74 - 7.65 mm. Mongoloids, suoh

as the Japanese (7.1 mm), Javanese (7.0 mm), Chinese

(6.98 mm), Aleuts (7.29 mm)and Pecos Indians (7.06 mm),

have means which are close to that of the Bantu. Shaw's
mean dimension for this tooth in the Bantu is 7.20 mm for

the combined sexes, this approximating the male mean in

the present study.
Females. the females possess relatively iarge M-p crown
as in Males, this mean (s.s5 M) 1S exceeded

dimensions.



ly th°Se 01 °nly the U'"" <7.0= -m) and Auatrall™

Aboriginals (7.34 mm), and it falls approximately mld.ay

in the population rang (6.36 . 7.34 mm). As in mal.a, too,

Mongoloids auoh as Japanese (6.7 mm), Javanese (6.7 ,,),
Aleuts (7.08 mm) and Pecos Indiana (7.06 mm), have means

which are close to that of the Bantu.

Maxillary Canine

Mils- ?he mean M-D diameter of the Bantu maxillary
canine (7.91 mm) is midway in the range of population means
(7.52 - 8.31 mm). Bushmen (7.52 mm), Norwegian Lapps

(7.74 mm) and Japanese (7.80 mm) possess smaller mean canine

dimensions, while Tristanites (7.93 mm) and American Whites

(7.95 mm) have virtually the same M-Dvaluer.
The mean B-L dimensions of thistooth in male Bantu

(8,72 mm) 1is likewise midway between the two extreme wvalues

(8.07 - 9.36 mm) in the range of population means. Shaw's

figure for the combined Bantu sexes la 8.2 mm, which is con-

siderably less than that of the malesin the present study

and close to the female mean of 8.10 mm.

Females. The mean M-D dimension of the maxillary canine

in females (7.50 mm) is just below the midpoint of the range

of population means (7.10 - 7.95 mm). As in males, the
only smaller M-D dimensions are these of Bushmen (7.10 mm),
(7.4 mm) and Norwegian Lapps (7.47 mm). Shaw's

Japanese

figure of 7.6 mm for the combined sexes is closer to the

female mean, rather than to the male mean in the present

study.



The nean B-L dleaeter o, this tooth in the Bantu

(8.10 mm) le ale, just he”ow the midpoint of the ranee of

population means (7.67 - 8.87 mm).

Maxillary First Premolftr

Males. The M-D crown dlaene..., of this tooth in the Bantu

(7.27 mm) le just over the midpoint of the range of popula-
tion means, viz. 6.75 - 7.69 mm, and approximates Shaw's

figure of 7.2 mm for the Bantu combined sexes. Populations

with larger mean dimensions are Australian Aboriginals

(7.69 mm) and almost all the Mongoloids, i.e. Japanese

(7.30 mm) , Javanese (7.50 mm) and Bast Greenland Eskimos

(7.63 nim). The Chinese mean of ” .21 mm approximates that

of the Bantu.
The mean B-L crown diameter of this tooth in the Bantu
(9.61 mm) is approximately midway in the range of population

means (8.88 - 10.38 mm).

Femal The range of population means for the M-D

orown diameter of this tooth is 6.73 - 7.53 mm. The Bantu

female mean (7.15 mm) lies approximately midway in this

range. As in males, only Australian Aboriginals (7.53 mm)

and most of the Mongoloids, viz. Japanese (7.2 mm), East
Greenland Eskimos (7.26 mm) and Javanese (7.3 mm), have
larger mean M-D crown dimensions.

The mean B-L diameter of this tooth in the Bantu

(9.36 mm) is in the upper half of the distribution of

population means (8.13 - 10.10 mm). Shaw's figure of 9.0 mm

in the Bantu is less than either the male or female value



in the present study. 546

Maxillary Second

1v'llabU Population means (6.30 - 7.19 mm).
roooraea a n gure of 7.0 mm for tne Bantu oomMnea ecemee

»hlon is Sii,htly larger tOan tne male mean in the present

study.
The mean B-1 atameter of this tooth in the Bantu is
9.61 mm ana is in the upper half of the population means

(8.7r - 10.29 mm). Its mean B-1 atameter is erce.a.a only

by the means of Javanese (9.7 mm), Irl.tanite. (9.96 mm) and

Australian Aboriginals (10.29 mm). Shaw's mean of 9.1 mm

for this dimension is 0.5mm less than the mean for males

in the present stuay, andis also smaller than the female

mean of 9.36 mm.

Zemales. The mean M-D dimension of this tooth in the Bantu

(f.n mm) is slightly above the midpoint (6.67 mm) of the

range of population means (6.32 - 7.01 mm).

The mean B-L diameter of this tooth in the Bantu

(-).36 mm) is also Jjust over the midpoint (9.22 mm) of the

range of population means (8.39 - 10.05 mm). Tristanites

(9.83 mm) and Australian Aboriginals (10.05 mm) are the only

populations whose second premolar mean B-L diameters exceed
tiiat of the Bantu.

teUlarv Flrnt Vinlnr

Males The mean M-D dimension of the upper firstmolars

the Bantu is 10.64 mm. This figure is slightly below



(10.96 - 126, ,, .

eVllllWe P°PUlatl™ -eana
3ezea

(n.0 m)

rim8e
Th, mean r,,,rded by

xn the Bantu la leee than either the male or female mean

in the present study.

ZSSSles. The mean M _D orown diameter of this tooth In

Bantu females (10.43 mm) Is slightly above the midpoint of

the ranee of population means (9.93 - 10.92 mm).

Tne mean B-L diameter of this tooth (11.32 mm) is

(10.74

below the midpoint of the range of population means

12.21 mm). The mean B-L diameter of this tooth in the

Bantu is exceeded by those of East Greenland Eskimos

(11.44 mm), Tristanites (11.77 mm) and Australian

Aboriginals (12.21 mm).

Maxillary Sennrd Mnl cr.

Male_9. Only American Whites (10.35 mur), Swedes (10.47 mm)

and Australian Aboriginals (10.70 mm) have M5 's wuioh are

larger than those of the Bantu. The Bantu mean M-D

diameter for this tooth (10.32 mm) lies in the upper half

the population range (9.34 - 10.70 mm). Shaw's mean

-or this dimension (10.0 mm) for the oombined-sex Bantu

aeries is less than either the male or female mean of the



present study.

| m
feilea. The mean M-D crown diameter of thiS tooth 1 the
Bartu (10.01 mm) Is In the upper half of the range of

available population means (8.93 - 10.31 nm) Australian

Aboriginals (10.31 mm) have @ larger mean B-L dimension
Whereas Swedes (10.05 mm, and East Greenland Eskimos
(10.08 mm) have similar B-L values.

The mean B-L dimension of this tOOth in the Bantu

<11.53 mm) Is above the midpoint of the KaNge of population

(10.26 - 12.42 mm). As In males, the Mean dimensions

means
uf ' Trietanltea (11.97 mm) and Australian Aboriginals
(12 mm) exceed that of the Bantu.

Mftx1] la. Third Molar

Mies. The mean M-D crown diameter of this tooth in Bantu

males (9.24 mm) is in the upper half of the range of

population means (8.03 - 9.87 mm). Shaw recorded a mean

°" 9.5 mm for the ooubined sexes in the Bantu; this is

larger than either the male or female means in the present

study.
“he mean B-L diameters of this tooth in only

Trlstanltes (11.82 mm) and Australian Aboriginals (12.09 mm)
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0X0063 tMt 01 the ~© ‘11-64 m) . The Bantu mean Uea
In femaU BMtu- — orown diameter of thl.

tooth (8.79 mm) la in the leaner half of the range of

population means (8.11 . g.76 m) only 3.,de, (8.» am).

Japanese (8.30 mm). Bushmen (8.11 mm) and Mors.glan Lapps

(7.89 mm) have mean crown dimension, which are smaller than

that of the Bantu.

The mean B-1 dimension of this tooth in Bantu females

(10.84 mm) is above the mid; oint of the range of population

means (9.41 - 12.12 mm). Only th, B-L means of Trl.tanltes

(12.12 mm) and Australian Aboriginale (11.93 mm) are larger

than that of the Bantu. Shaw recorded a mean value of

11.0 mm for the combined Bantu aexee, which ie lees than the

male mean, but greater than the female mean in the present

study.

Mandibular Central Incisor

Males The mean M-D crown diameter of the mandibular

central incisor of Bantu males (5.33 mm) is a shade over the

midpoint of the range of population means (4.74 - 5.87 ram).

The only incisors smaller than those of the Bantu are those

of Aleuts (5.23 mm) and Bushmen (4.74 mm). Norwegian Lapps

(5.36 mm) have incisors of similar mean M-D dimensions.

Females, As in males, the mean M-D orown diameter of the

*] in Bantu females (5.30 mm) is a shade over the midpoint

of the range of population means (4.71 - 3.68 mm), Shaw's
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Hman (5.9 mm, for thla tooth In the combined th.

Bantu unaccountably la aprrotim.tely 0.6 mm larger than

either male or female mean of the preeant study.

Mandibular Lateral Incianr
Males. The M-D crown diameter of this tooth in the Bantu
(6.06 mm) is slightly above the midpoint of the range of

population means (5.46 _ 6.60 mm), and approximates Shaw'e

mean of 6.0 mm for both Bantu sexes.

?emalef. As in males the mean M-D orown dimension of the

I2 in the Bantu (5.99 mm) is just over the midpoint of the

range of population means (5.34 - 6.36 mm).

Mandibular Canines

Males. Bantu males possess relatively large mandibular
canines. The mean M-D diameter of this tooth in the Bantu
is 7.33 mm which is near the top of n very small range of
population means, 6.82 - 7.49 mm. Only in Australian
Aboriginals is the mean M-D dimension of this tooth (7.49 mm)
larger than that of the Bantu.

The mean B-L diameter of the lower canine (8.05 mm)
is a little below the midpoint of the range of population
means (7.41 - 8.97 mm). Only Tristan'!tes (mean 8.97 mm)
and Australian Aboriginals (mean 8.39 mm) possess broader
teeth. The mean M-D and B-L diameters of the combined
sexes in the Bantu, as determined by Shaw (1931), were
7.3 mm and 8.0 mm respectively, which is similar to the

respective male means in the present study.
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A

The meen «-= orown Cem.ter C 1n
(6.89 mm). a. In males. Is large and likewise lies In the

upper half of the relatively small range of population

means (6.39 - 7.01 mm). Only East Greenland Eskimos

(6.93 mm) and Australian Aboriginals (7.01 mm) have oanln.e
with larger mean M-D crown dimensions.

The mean B-L dimension of 5 in Bantu females (7.4) mm)
1. In the lower half of the range of means of available
populations (6.97 - 8.03 mm). This mean dimension 1,
exceeded In Tristanlt.s (8.45 mm). Australian Aboriginals

(8.03 mm) and Aleuts (7.58 mm).

Mandibular First Fremolar

Males. The range of copulation means of M-D crown di-
mensions for Pl is relatively small (6.69 - 7.49 mm).

The mean in the Bantu is 7.3d mm, which is well above the
midpoint of the range. Only Australian Aboriginals have
mandibular first premolars with larger mean M-D crown
diameters (7.49 mm). According to Shaw, the mean M-D
dimension of this tooth is 7.1 mm for the combined sexes,
which is slightly smaller than either male or female mean
in the present study.

The mean B-L diameter of P, in the Bantu (8.28 mm)

ie just above the midpoint of the range of population meant
(7.39 - 8.83 mm) . Tristanites (8.81 mm) and Australian
Aboriginals (8.83 mm) have greater means. The male (8.28 mm)
and female (7.96 mm) dimensions of P* in the present study

approximate Shaw's figure of 8.2 mm for the combined Bantu

aexes.
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ZSEilea. AS In males the range of population means
of 1i-D crown diameter, for i. relatively emaUl

(6.76 - 7.56 mm). The mean M-I dimen.ion of this tooth
in t.ie Ba.itu is 7.22 mm, whloh 1. .,U above the mid-
point of the range of population means. The mean X-D
dimension of is exceeded only by thet of Australian
Aboriginal * (7.36 mm).

Ze. in males, the mean B-L diameter of in the
Bantu (7.96 mm) is just above the midpoint of the range
of available population means (7.13 - 8.69 mm). Also,
as in males, this mean dimension in the Bantu is exceeded
by the mean B-L crown dimensions of only Tristani tee

(8.69 mm) and Australian Aboriginals (8,69 mm).

Mandibular Second Premolar

Males. The mean M-D crown dimension of this tooth in

the Bantu (7.44 mm) is well within the upper half of the
relatively small range of population means (6.74 - 7.56 mm).
The only mean M-D crown dimension larger than that of the
Bantu is that of Australian Aboriginals (7.56 mm), while
Swedes (7.41 mm) have similar means.

The mean B-L diameter of Po in the Bantu (8.58 mm)

is slightly above the midpoint of the range of population
means (7.75 - 9.21 mm). The means of Tristanites (9.21 mm)
and Australian Aboriginals (9.15 mm) are greater than that
of the Bantu, whereas those of Javanese (8.5 mm) and East
Greenland Eskimos (8.58 mm) are virtually the same.

Females. The range of population means of M-D dimension

for this premolar is small, vie. 6.59 - 7.31 mm. The mean
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M-D orown diameter of thie tooth in Bantu females is
fairly large (7.28 mm) and falls well within the upper
ha~f of the range of population means. Thie mean
dimension in the Bantu is exceeded by the mean of only
Australian Aboriginals (7.31 mo).

As in males, the mean B-L diameter of this tooth in
the Bantu (8.39 mm) is Jjust over the midpoint of the
range of population means (7.51 - 9.16 mm). Shaw's re-
corded mean M-D and B-L dimensions for this tooth in the
combined Bantu sexes (7.2 mm and 8.1 mm respectively)
are lees than the respective male or female means in the

present study.

Mandibular First Molars
Malejj. The mean M-D crown diameter of the mandibular
first molar in Bantu males is 11.39 mm, which is Just
below the midpoint of the range of means of the available
populations (10.85 - 12.04 mm). Shaw cited a M-D mean
of 11.0 mm for the combined Bantu sexes-; this is Icjs
than either the male or female mean in the present study.
The mean B-L dimension of M in the Bantu (10.86 mm)
is below the midway of the range of population means
(10.40 - 11.85 mm). The mean B-L diameter for the com-
bined Bantu sexes (10.5 mm) reoorde* by Shaw is less than
either the male (10.86 mm) or female (10.65 mm) means in
the present study.
Females. As in males, the mean M-D crown diameter of

thie tooth in Bantu females (11.10 mm) is slightly below
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the midpoint of the range of population means (10.64 - 11.62
mm) .
Also as in males, the mean B-L crown di -moion in
Bantu females (10.65 mm) is slightly below the midway

cf the range of population means (10.05 - 11.44 mm).

Mandibular Second Molar

M&leo. The range of population means for the M-D crown
dimension of this tooth is small (10.62 - 11.45 mm). The
Bantu mean (11.08 mm) is Just above the midpoint of this
range. Shaw's mean for the combined sexes in the Bantu
(11.0 mm) is similar to that of males in the present study,
but slightly larger than the female mean of 10.75 mm.

The mean B-L crown diameter for Mg in Bantu males is
10.74 mm, which is a little below the midpoint of the
range of population means (10.07 - 11.60 mm). Here again,
the male and female means (10.74 mm and 10.46 mm respec-
tively) in the present study are larger than that cited

by Shaw for both Bantu sexes, i.e. 10.3 mm.

Females. The mean M-D crown dimension for Mg in Bantu
females (10.75 mm), as in males, is slightly above the
midpoint of the range of population means (10.06 - 11.29 mm).
Australian Aboriginals (11.07 am). Aleuts (11.16 mm) and
East Greenland Eskimos 01.29 mm) nave larger means than
that of the Bantu, whereas Swedes (10.VO mm) have a

similar mean value.

The Bantu mean B-L crown diameter of this tooth in

females (10.46 mm) is midway in the ran”e of means of
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the various available population. (9.62 - 11.* 1m).

Mandibular Third olprs

*gles. The mean M D dimen.ion for mandlMlar third

(11.20 mm) lies well withdU. the
(9.90

molare in Bantu males
upper half of the range of population means
11.61 mm). Australian Aboriginals (11.61 am), East

Greenland Eskimos (11.42 mm) and Swedes (11.32 mm) heve

teeth whose mean M-D dimension exceed that of the Bantu.

3ho~ *3 metn for the combined Bantu sexes is 11.1 mm and

is approximately midway bef sen the male (11.20 mo)

and female (10.86 mm) means of the present study.

The mean B-L dimension of this tooth in Bantu

males (10.59 mo) is slightly above the midpoint of the

range of population means (9.52 - 11.53 mm). Only the

means of Tristanites (11.53 mm), Australian Aboriginals

(11.41 mm) and East Greenland Eskimos (10.94 mm) exceed

thtt of the Bantu. The combined Bantu sample of Shaw

had a acaller oeart (10.4 mm) than ggCRij the male
T™E #E rkif

oK*
(10.59 mmUw female (10.27 mm) )f the present
study.
Bemale”. As in males, the mean M-D crown dimension

for this tooth in Bantu femelea (10.86 mm) is in the

upper half of the range of population means

(9-57 - 11.32 mm). The means of Australian Aboriginals

(11.32 mm), Aleuts (11.30 mm) and East Greenland

Eskimos (11.12 no) are larger than those of the Bantu.

Likewise, as in males, the mean B-x dimension of

this tooth in Bantu females (10.27 mm) is a little above



th. midpoint of the rang, of population ..an. (9.50 .
11.16 mm) .

CROWN AREA

Unfortunately the available comparative data on
orown area of the various teeth ie limited to only three

population groups, namely Aleuts, East Greenland Eskimos

and Trietanitee. The data for these groups is compared

with those of the Bantu in Tables 147 * 148.
The mean crown areas of the maxillary first and

second premolars, and maxillary third molars, in Bantu

males the Iciest of the available series. The

largest r n crown areas of all the remaining maxillary

and ma' ar teeth in Bantu males and females, are

fa;rl, ily distributed between East Greenland Eskimos

and Trietanitee. recause of the few populations, this

information in itself is of limited wvalue.

TOOTH SHAPE
The crown indices of permanent maxillary and mandibu-

lar teeth in a small number cf human populations are

summarized in Tables 149 A 150. it should be pointed

out that the terms Ibroadl or 'narrow' are relative des-

criptive terms and refer to high or low dental indices,
and not to absolute measuremente.

The trend in the maxillary teeth of Bantu males ie
towards raesiodistally short and buccolingually broad

teeth. The mean indices for the teeth in Bantu are

exceeded by those of the Trietanitee in every instance,



the teeth of the Trletanite. ere r.1l.ti,.17
The

ir. other .orde,
ruoder thah the ccrre.pondlng teeth of the Bantu.

Norwegian Lapp, (117.4 per cent) have relatively broader

second "axillary tolar, than those of Bantu (116.05 per cent),

wnereae the -can index for Norwegian Lapp male maxillary

first molars is the same as that of Bantu, i.e. 109.5 per

cent.

Bantu females possess relatively broad maxillary

canines (108.1 per cent), second premolar. (139.3 per cent)

and third molars (123.45 per cent). Ih. indices in each

inetance are exceeded only by those of the Trl.tanltes

<€ = 116.0 per cent, P2 = 149.5 per cent and N3 , 136.1 per

cent) . In fact, the mean crown indices of the maxillary

teeth of the Trietanice males and females show that they
possess the broadest teeth of all the available population

groups.
In tre mandibular arch, the second and third molar

teeth of both sexes in the Bantu possess the highest indices

(M2 = 116.1 per cent in males, 114.5 per cent in females;

M3 « 126.4 per cent in males, 123.5 per cent in females).

In general, the broadest teeth are again those of the

Trietanitee.
In Bantu males, the mandibular first premolars

(112.1 per cent) and first molars (95.5 per cent) are like-

wise relatively broad and are exceeded in breadth by those

of only the Trietanitee, whose crown indices are 126.5 per

cent and 99.5 per cent respectively. The mean crown indioe¥*



(109.5 p.r ooat) aad prc.

°f th’ Band“ Ular —

m°Ura <115-7 « “*> ~ S-ntu mal.e _ oloae t0 the

midpoint among the populations.

In ae In me,e=, ,he mandibular molars of the

Bantu are relatively broad. The second and third mandibu-

lar molars, ,1lth mean oro.n Indices of 114.5 per cent and

1B3.3 per cent respectively, are the broadest among the

population groups. The mean orosn shape Index of the

first molar (96.3 per cent) Is exceeded only by that of

the fristanitsa (100.1 per cent). The crosn Indices of

the remaining mandibular teeth in the Bantu, I.e. canine,,

first and second premolar, arc 107.6 per cent, 110.6 per

cent and 115.9 per cent respectively; these indices are
Close to the midpoint when compare. with the other racial

groups.

gOMj-ARISUN OF PRESENT RESULTS WITH THOSE OP SHAW fic*')
The findings in the present study cannot be accurate-

ly compared with those of Shaw since the latter investi-

gator's figures were for the combined sexes. However, a

rough comparison between the two studies can possibly be

made. It will be recalled that of the 132 Bantu skulls

examined by Shaw, only 20 were of the female sex. Since

his combined sample was weighted heavily in favour of males,

for purposes of comparison, Shaw's values should thus

approximate more closely to male values obtained in the

present study.

Most of the mean M-D crown diameters recorded by



3ha, fcr th. coined =,,= are lo,er th, thos, of

in the present etudy (Table 131). Ihe difference la

the correepondlng mean dlmenelone .- I1 I2 Ei- .2 ,
X * ~ i * ana
A

A

m the upper je., and I,, I,. 5,
m the lower jaw are email and leee than 0.) mm. The
difference In correepondlng I'-E crown diameter meane of

2, M , 1 and are In the vicinity of 0.3 mm. The

M-D mean for * recorded by Shaw unaccountably le 0.57 mm

larger than that of the present study.

All the mean B-L crown diameters cited by Shaw arc

less than the corresponding means in the present study.

In the upper Jjaw, the differences in means range f

0.43 mm to 0.64 mm. In the lower jaw the differences in

B-L means of 5, P] and arm minimal, whereas those of

P2, and M2 are in the vicinity of 0.4 mm.

Shaw measured the M-D diameters of the crowns of

incisors and canines, wnether extracted or in position in

the jaws, across the cutting edge. The M-I. diameters of

all premolars and molars he measured along the. median

anteroposterior axes of the crown, from articulation (or

contact) to articulation if the teeth were still in

position in the jaws, or from the middle of the upper

border of the art'.cular facet anteriorly to a similar

point of a similar facet posteriorly in teeth that had

been extracted from the jaws. The B-L diameters, Shaw

obtained by measuring at right angles to the M-D diameters

as well as to the vertical (Shaw c.f. page 11). The

measuring techniques in the present study, recorded %t tie



beginning of the chapter on odontometry, are slightly
different from those of Shaw.

It would teem tbac Shaw's technique of measuring his
M-D crown diameters would tend to bias his resume towards
being smaller. This however does not account i Sfflceri
teeth (P\ M 'and Il) being biased in the opposi > direction
Since the differences in means are generally small (except
for I1) the most likely explanation is that these difference
are because of sampling error. The writer cannot however
account for the relatively larger Il mean discrepancy.

The B-L crown diameter means recorded by Shaw are
consistently smaller (generally by approximately fide same
amount) than the corresponding means in the present study.
This observation suggests that technical differences are
involved. This possibility, combined with the fact that
Shaw's measurements were all made to the nearest 0.5 mm

perhaos accounts for the differences in results.

SUMMARY

In an effort to glean a clearer overall picture of
the size of the Bantu teeth relative to other populations,
the lodges of M-D and B-L crown diameters were represented
diagrammatically (Pig. 54). The arrows in the illustra-
tion indicate the positions of the mean dimensions of
the Bantu teeth relative to the range of means of the
available population series.

In addition to the diagram a simplified chart was

drawn up (Table 152). In this table the population with
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the largest mean dimension is listed in the "order of
largest dimension" column under number 1. The second and
third largest dimensions are listed under columns 2 and
5 respectively. The dimensions of the Bantu tbeth are
frequently of medium size, in which case they are simply
tabulated in the "medium sized" column. The figure 4 in
parentheses behind the word Bantu, viz. Bantu (4) denotes
that the Bantu mean for the specific dimension is the
fourth largest of the population means

The diagram illustrates clearly that in the main,
the Bantu teeth are close to the midpoint in the range of
population means for living populations of mar. In most
instances the arrows in the diagram point close to the
midway mark between the two extremes, which are generally
represented by Australian Aboriginals and Bushmen,

In the maxilla, the mean M-D crown diameters of
in both males and females tend towards being large.

In the mandible, 5, P, and Pg of both eexes tend to
possess larger MT) crown dimensions. These characteristics
are clearly illustrated by the arrows in the diagram
(representing the Bantu meano for C, and Pg) pointing
nearer the upper extremity of the respective parameters.

The B-L crown dimensions of the Bantu teeth are all
medium-sized with the exception of M in males and females.
These teeth in the Bantu are relatively broad. This ie

3

A
borne out in Tablel5J in which the Bantu M's are rated

third largest in the population series. The appearance



Of the parameter 1lllu.tratlng the reag. of mean, for thl.

tooth in femalea ie deceptive, ainoe the mean for

Triatanite female, 1, unusually large (12.12 mm), oonae-

quently the range of means for this tooth in females is

extended even beyond that of males. On the other hand,

the arrow representing the Bantu male mean for this tooth

is located well above the upper hal' >f the M3 parameter.

The crown area, of the Bantu could unfortunately b,

compared with those of only three population group,, namely,

East Greenland Eskimos, Tristanites and Aleuts, all of

which possess relatively la**, teeth, particularly the

former two groups. The Australian Aboriginals, whose

crown areas are not included in the comparative table of

areas, no doubt possess the largest teeth. This judgement

is based on the mean M-D and B-L crown diameters which in
most instances are the largest for living human populations.
The population table of crown indices ie of limited

value in that the Bantu could be compared with only four
population groups, namely, Norwegian Lapps, Tristanites,
Aleuts and East Greenland Eskimos.

The trend in the maxillary teeth of Bantu males and
females is towards mesiodistally short and bucoolingually

broad teeth. The maxillary teeth of Tristanites, however,

are all relatively broader than those of Bantu. The

second and third mandibular molar teeth of Bantu males
and females are relatively the broadest of all available
population groups. The relative dimensions of the re-

maining mandibular teeth, aithough broad, are exceeded



Jo?
in relative breadth by th.ee .1 Trl.tanltee

markedly from thoee In the pree.nt etudy. Teehnloal

dlfierencea and eampllng error, probably ..count for the

differences in results.
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Combined males and females.

CENTRAL
POPULATION GROUP —
NO.
Bantu (Present Study) 144
Bantu* (Shaw) 66
Bushmen 82
Austral jar. Aboriginals 130
Peoos Indiana¥* 105
Aleuts 97
Chinese 267
Japanese 137
Javanese X 129
Tristanites 152
Norwegian Lapps 73
Swedes X 463
American Whites 87
LATERAL
Bantu (Present Study 195
Bantu (Shaw) 66
Bushmen 81
Australian Aboriginals 115
1Peoos Indians 84
;Aleuts 88:
Chinese 2191
Japanese 127 '
Javanese X 131!
Tristanites 146
Norwegian Lapps 95
Swedes X 469
American Whites 64

XX
Study pendd g

z ;r s 'y > % a;‘z
INCISOR
MALES FEMALES
Mean S.E. No. Mean
8.82 1+ 0.06 47 8.60 -
8.9 ?
8.18 ? xx 64 8.02
9.35 - .05 j111 9.0 -
8.67 - 0.02
8.45 - 0.05 65 8.07 +
8.68 1- 0.03 |
8.5 |- 0.03 45 8.2 -
8.6 - 0.06 35 8.2 -
8.78 - 0.05 131 8.60 -
8.37 -0.05 65 8.34 -
8.84 - 003 490 8.62 -
8.70 - 0.05 87 8.40 -
INCISOR .
7.14 - 0.05 71 6.85 -
7.2
6.56 ? XX 64 6.36
7.65 - 0.r6 104 7.34 -
7.06 - 0.03
7.29 - 0.05 59 7.08 -
698 -90.03 - -
7.1 - 0.03 40 6.7 -
7.0 - 0.06 38 6.7 -
6.74 - 0.05 13? '6.68 -
6.84 - 0.06 105 6.70 -
6.81 e 0.03 476 6.64 -
6.64 - 0.07 | 86 6.47 -
I

S.E.
.09

?XX

.06

.05

.04
.12
.05
.05
.02
.06

O O O O © o

.08

? XX
.06

.05

.08
.10
.07
.05
.03
.07

O O O O o o



(Continued) 365

POPULATION GROUP r MAJES FEMALES

No. Mean S.E. No. 'Mean S.E.
iBantu (Present C-tudy) 270 7.91] - 0.03 93 S
Bantu  (Shaw) 66 7.6 - ) - 0.04
Bushmen 80 7.52 2xxX 6 .10
Australiar} Ab%riginals 80 8.31 - 0.06 84 7.95 £ 0.05
1lPecos Indians 84 7.06 _ 0.03 )
Past Gr.Eskimos X 9 8.09 * 0.06 7 7.59
-Aleuts 81 303 -0.04 57 747 _ g5
1Chinese 210 8.06 _ 0.03
Japemese 142 7.8 - 0.03 52 7.4 - 0.04
Javanese X 136 8. - 0.05 42 7.7 - 0.08
Tristanites 132 7.93 -0.04 1.2 7.74 - 0.04
Norwegian Lapps 194 7.74 - 0.03 177 7.47 - 0.03
Swedes X 46? 8.10 - 0.02 473 7.73 - 0.02
American Whites 87 7.95 -0.05 85 7.53 - 0.04

FIRST PREMOLAR

Bantu (Present Study) 295 7.27 - 0.03 94 7.15 - 0.04
Bantu (Shaw) 62 7.2 ?
Bushmen 81  6.82 T g3 673 XX
Australian Aboriginals 98 7.69 - 0.05 P6 7.53 - 0.05
Pecos Indians* 82 7.43 - 0.03
East Gr. Eskimos X 10 7.65 0.18 5 7.26 ?
Aleuts 77 7.15 - 0.04 37 6.96 - 0.05
Chinese 209 7.21 0.03
| Japanese 140 7. - 0.03 46 7.2 - 0.05
iJavanese 133 7. - 0.05 3% 7.3 - 0.07
Tristanites 132 6.96 - 0.04 112 7.02 - 0.07
Norwegian Lapps 221 6.75 - 0,03 205 6.55 - 0.03
Swedes X 135 7.18 - 0.03 124 7.04 - 0.04
American Whites 87 7.01 - 0.04 84 6.85 - 0.05



LE 141 (Continued)

SECONT)

POPULATION GROUP

eantu (Present Study)
1'jitu* (Shaw)

Bushmen

Australian Abgriginals
| Pecos Indians

East Or. Eskimos X
IAieuts

Chinese

Japanese

Javanese X
.Tristanites
'Norwegian Lapps
Swedes X

American Whites

Br'.ntu (Present Study)
Eantu* (Shaw)

Bushmen

Australian Aboriginals
Pecos Indians*

East Or. Eskimos X
Aleuts

Chinese

Japanese

Javanese X
Tristanites

Norwegian Lapps
Swedes X

American Whites

MALE

1 no. Mean

294 6.8
87 7.0
81 6.30
9%  7.19
88 7.01:
11 ¢.93
62 6.65

I 1+3 6.86

140 6.8

129 7.

128 6.64

237 6.45

125 6.9.
86 6.82

FIRST MOLAR

292 10.64
91 10.3

117 10.78

115 '11.34
67 10.7/
27 10.04|
53 10.37
88 10.02

151 10.2

129 j10.8

145 110.69:

256 ]10.23

164 j10.69
g3 !10.81

3.E, Ro,
0.02 93

>

?X3 64
0.04 g3
0.04
0.11 6
0.06 37
0.03
0.03 40
0.05 40
0.04 5102
0.03 208
0.04 115
0.04 &I
0.03 92

?XX 158
0.05i109
0.04
0.10 30
0.10 36
0.06 »
0.03 60
0.06 41
0.05 122
0.04 223
0.04 135
0.06 85

6.32
7.01

6.57
6.61

6.6
6.9
6.59
6.32
6.85
6.62

10.43

10.45
10.92

10.53
10.05

10.0
10.5
10.45
9.93
10.47
10.52

S.E.

0.04

?XxX

0.04
0.07

0.04
0.00
0.03
0.03
0.04
r.05

0.05

?XX

0.05

0.10
0.07

0.05
0.09
0.04
0.03
0.05
U .06
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(Continued)

SECOND MOT.ap

POPULATION GROUP

Bantu (Present Study
Bantu (Shaw)
Bushmen

Australian Aboriginals
Pecos Indians

East Gr. Eskimos X
Aleuts

Chinese

Japanese
lJavanese X
Tristanites
jNorwegian Lapps
Swedes X

American V/hites

THIRL

Bantu (Present Study)
Bantu (Shaw)

Bushmen

Australian Aboriginals
Pecos Indians*

East Gr. Eskimos X
Aleuts

Chinese

Japanese

Javanese X
Tristanites
Norwegian Lapps
Swedes X

MALE
No. Mean
303 10.32
91 10.0
114 10.22
82 10.70
79 9.94
38 10,23
51 10.00
70  9.36
142 9.8
125 10.0
109 10.03
267 9.34
151 10.47
65 10.35
I
MOLAR
2651 9.24
80 9.5
60 8.68
36 9.87
84 9.36
26 9.65
27 9.16
50 8.60
76 8.8
96 9.2
63 8.89
196 8.03
33 9.48

S.E.

0.04

?XxX

.08
.04
.08
.10
.06
.03
.06
.08
.04
.05
.08

©O O 0O O O ©O o o o o o

No.

929

121
79

17
41

56

39
96
225
176
50

81

54
35

15

26
31
56
154

367

FEMALE

Mean

10.

10

o VW vV ©

03

.98
10.

31

.08
.84

.78
.93

10.
.81

05

.79

8.11
9.76

oo}

0 J 0 v o

.46
.99

.87
.85
.33

-r

S.E.

0.06

0.15
.09

o

.06
.11
.07
.04
.04
.07

©O O o o o o

0.25
0.13

0.10
0.14
0.10
0.06
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X The data lor males arid f”mai po

A

= hav¥*

* Combined males and females

CENTR.VL INhTsnr,

POPULATION GROUP

Bantu
Bantu (Shaw)

| Bushmen

(Present Study)

jAustralian Aboriginals

jPecos Indians*
| Aleuts
Chinese
Japanese
Javanese X
Tristanites
Norwegian Lapps
Swedes X

American Whites

'Bantu
Bantu* (Shaw)

IBushmen

LATERAL

(Present Study)

Australian Aboriginals

lecos Indians
Aleuts
Chinese
Japanese
Javanese X
Tristanites

Norwegian Lapps
Swedes X

American Whites

X

X
Study pending

5.95

separated th::

INCISOR

t

© O © 0o oo o o o

© o o o

.03

.02
.04
.03
.03
.04
.04
.03
.02
.03

.04

.05
.04
.02
.04

73

83

72

5.08

5.99

5.90

.04
.08
.04
.03
.02
.04

©O O o o o o

?XX

0.04

.04
.09
.04
.04
.02
.04

©O O O ©o o o



B Lf (Continued)
CANINE
POPULATION GROUP
Wo Mean S.E.
Bantu (Present Study 264 7132

Bantu (Shaw) 62 7’3 0;)3
Bushmen 81 6.83 %xx

Australian Aboriginals 98 7.49 0.0
Peooe Indians¥* 94 7'27 05
East Gr. Eskimos 4 7'28 0:,03
Al?uts 91 7.20 0.04
Chinese 209 7.31 0 03
Japanese 146 7.0 0.02

Javanese X '
139 7.2 0.04
Tristanitee 136 7.15 0.04
Norwegian Lapps 219 6.82 0'03
Swedes X 1503  7.12 0.02
American Whites | 84 6.96 0.04

FIRST PREMOLAR

Bantu (Present Study) 300 7.38 0.03

Bantu* (Shaw) 62 7.1 2
iBushmen 0 6.69 £Xxx
Australian Aboriginals 95 7.49 0.06
Peooe Indians* 105 7.15 0.03

East Gr. Eskimos X 17 7,15 ?
lAleuts 04 7.01 0.06
iChinese 232 7.18 0.03
Japanese 143 7.1 0.05
Javanese X 133 7.3 0.05
Trist&nites 135 7.07 0.06
Norwegian Lapps 226 6.72 0.03
Swedes X 160 7.27 0.03
85 7.07 0.04

American Whites

No.
96

64
95

74

48
42
120
186
493
87

101

63
85

64

49
42
1.20
191
146
87

369

FEMALES
Mean

6.89

6.39
7.01

6.93
6.71

6.6
6.8
6.87
6.50
6.69
6.47

7.22

6.76
7.36

7.04
6.85

7.0
7.1
7.10

6.59
7.16

6.87

S.E.
- 0.04

?XxX

- 0.04

- 0.04

- 0.04
- 0.08
- 0.04
- 0.03
- 0.02
- 0.04

- 0.04

XX

- 0.04

- 0.04

- 0.03
- 0.07
- 0.05
+ 0.03
- 0.03
- 0.04



]?@rican Whites

11i (Continued)

~ LI
SECOND PREMDT.ap
POPULATION GROUP
Bantu (Present Study)
Bantu (Shaw)
Bushmen
Australian Aboriginals
jPecos Indians*"
|[East Gr. Eskimos X
Aleuts
*Chinese
IJapanese
lJavanese X
ITristanites
Norwegian Lapps
Swedes X
American Whites
1] = eemmm-aa
FIRST ymcLas
Bantu (Present Study) 11.39
Bantu* (Shaw)
Bushmen 10.85
Australian Aboriginals 12.04
Pecos Tndians* 11.96
East Gr. Eskimos X 12.02
Aleuts 11.56
Chinese 11.33
Japanese
Javanese X
Tristanites 11.22
Norwegian Lapps 10.95
Swedes X 11.24
11.13

© O o o

© ©0 o o o o o

.03

FEMALE

10

11.

11.

11

11

10.
10.

10

370

.74
62

47
.20

.01
64
98

.74

o

© O o o o o

o

OOOOOO

.05

.05

.09
.07

.04
.08
.04
.03
.04
.04

.07

.18
.11

.0=

.09
.05
.04
.06
.06



- ill

SECOND ifdLap

YOPU:ATION GROUP

Bantu (Present Study)
Tantu* (Shaw)

Bushmen

Australian Aboriginals
Pecos India:..

East Gr. EekL. s
Aleuts

Chinese

Japanese

Javanese X
Tristar.itee
Norwegian Lapps
Swedes X

American Whites

Bantu (Present Study)
Bantu* (Shaw)

Bushmen

Australian Aboriginals
| Pecos Indians*

“ast Gr. Eskimos
|Aleuts
IChinese

'Japanese

J*vantse X
Tristanitee

brwegian Lapps
Seedes X

11.

10.

11
11
11

11.
10.

10

10.
11.
10.

MALES

08

62
.45
.41
.52
19
73

L17
51
15
76

MOlAtt

11

10.
11.

11.
11.
10.
10.

10

11.

.20

04
61

42

13

60

.78

32

P

(Continued)

.04

0.12

o

© 0o o © o o

© © 0o oo o oo o o

.14

.04
.06
.01
.04
.04
.10

.05

.16
.06
.16
.20
.25
.06
.08
.14
.07
.12

38
92

126
| 28

43
157

10

10.
11.

11.
11.

10

10.
10.
10.

10

11

11.
11.

10

10.

371

.75 -

47

29
16

.51 -

06 -
70

.86 -

.32

12

.40 -

30 --

O o o o

.07

.07

.10
.08
.12

.07
.04

.io

.13

.10

0.13
0.06



X The data for males and females , ,,

T ~ ir z i: 1 have

* Combined males and females.

CANINE
m—
POPULATION GROUP Fomm—— MATL" FEMAJ.SJS

1 No. Meon S.E. No. Mean 3,E.
lantu (Present Study) 270 8.72 - 0.04 93 8.10 - 0.06
3antu (Shaw) 66 8.2 ?
Bushmen 32 8.07 XX 64 7.68
Australian Aboriginals 41 I 9.12 - 0.09 36 8.67 - 0.06
Pecos Indians¥* 86 , 8.36 - 0.04
East Gr. Eskimos 13 8.59 -0.05 8 8.40 7
,Aleuts 65 3.47 -c 05 *4 8.15 - 0.06
vnineee 210 8.31 0.0 -
Japanese 142 8.4 - 0.04 52 7.9 -0.01
Javanese X 136 8.5 -0.0" 43 7.6 - 0.07
Tristanites 82 9.38 — 0,06 47 8.87 — C .08
Norwegian Lapps 197 8.18 - 0.04 167 7.67 - 0.04

FIRST PREMOLAR

Bantu (Present Study) 294 9.611 - 0.65 93 9.36 - 0.06
Bantu* (Shaw) 62 9.0 7
Bushmen 81 8.88 XX g3 9.05 ?xx
Australian Aboriginals 85 10.36 - 0.07 81 10.10 — 006
Pecos Indine* 82 9.80 i 0.04
East Gr. Eskimos 14 9.65 - 0.10 6 8.13 7
Aleuts 81 9.31 i 0.07 29 9.18 1 0.04
Chinere 209 9.39 0.03 - - *
:Japanese 140 9. t 0.03 46 9.3 - 0.06
iJavanese X 132 9.8 t 0.05 39 9.4 2.0.09
Tristanites 75 9.81 1 0.06 49 9 64 4.0'09
'vrwegian Lapps 203 g.9 *0.04 189 8.64 - 0.04

Study pending



(Continued)

143
SECOND PRTOOT.AP
POPULATION GROUP
No.: Mean
Bantu (Present Study)
Bantu (Shaw)
Bushmen
Australian Abgriginals 10.29
Pecos Indiana
East Gr. Eskimos
Aleuts
Chinese
Japanese
Javanese X
Tristanites
Norwegian Lapps
FIRST

Bantu (Present Study) 11.63
Bantu (Shaw)
Bushmen 10.96
Australian Aboriginals 12.63
Pecos Indians 11.54
East Gr. Eskimos 11.80
Aleuts 11.34
Chinese 11.19
Japanese
Javanese X
Tristanites 12.14

11.24

Norwegian Lappc

O O O o

SO O O O o o o o o

.05

.06
.03

.07

.03
.06
.08
.04

.04

.06
.03
.06
.09
.05
.03
.05
.06

.04

373

10.05

11.32

10.91
12.21

11.44
11.21

11.77
1.0.74

O O o o

O O O o

.06

.07

.13

.04
.09
.07
.04

.06

.06

.12

.04
.08
.06
.04



-*BLS

SECOND MOT.flP

POPULATION GROUP

Bantu (Present Study)
Bantu* (Shaw)

Bushmen

Australian Aboriginals
F&cop Indians

East Gr. Eskimos
Aleuts

Chinese

Japanese

Javanese X
Trietanites

Norwegian Lapps

J
THIRD

Bantu (Present Study)
Bantu (Shaw)

Bushmen

Australian Aboriginals
Pecos Indians*

East Gr. Eskimos
Aleuts

Chinese

Japanese

Javanese X
Tristanites

Norwegian Lapps

14,5 (Continued)
MALES
No.  Mean S.E.
30) 11.93 0.04
91 11.5 ?
118 10.96 ?xXxX
41 12.8) 0.11
79 11.24 0.05
38 11.56 0.10
42 11.36 0.13
70 11.0 0.05
142 11.6 0.03
125 11.7 0.06
84 12.33 0.09
258 10.96 0.04
MOT, Ah
265 11.64 0.05
80 11.0 7
78 10.53 ?xx
32 12.09 0.15
84 10.57 0.04
26 11.37 0.15
22 10.76 0.25
50 10.33 0.09
76 10.6 0.07
9¢ 11.2 0.11
29 11.82 0.21
187 9.93 0.06

No.

99

124
36

17
27

56

39
47
198

81

65
30

26

31
23

152

374

FEMALES

Mean

11.53

10.88
12.42

11.49
11.28

10.9
10.9
11.97
10.26

10.84

10.21
11.93

10.42
10.70

10.0

10.7

12.12
9.41

S.E.

- 0.07

- 0.11

- 0.17
- 0.12

- 0.04
- 0.12
- 0.09
i 0.05

- 0.13

?XX

- 0.15

- 0.29
- 0.09

* 0.11

i 0.12

: 0.20
1 0.08



TABLE Tér

. . .
! Eggéﬁ%%ﬁ%gﬁis’j""have"aeparated"them'"int"malp]]an"fesale]]b’fA

Combined males and females

** Study pending

CAKIKE
POPULATION GROUP MALES
No. lean
Bantu (Present Study) 264 8.05
Bantu* (Shaw) 62 8.0
Bushmen 81 7.41
Australian Aboriginals 41 8.39
Pecos Indians¥* 94 7.71
East Gr.Eskimos 11 7.86
Aleuts 74 7.93
Chinese 209 7.89
Japanese 146 7.
JavaneseY 139 7.9
Tristanites 54 8.97
Norwegian Lapps 211 7.55
fIRST PIJMOt/iR
Bantu (Present Study) , 300 8.28
Bantu* (Shaw) 62 8.2
Bushmen 8l 7.65
Australian Aboriginals 85 8.83
PPecos Indians* 105 7.91
East Gr.Eskimos 8 7.90
Aleuts 86 7.82
Chi. ese 232 8.07 !
Japanese 143 7. |
J’avanetiex 132 8. |
Tristanites 64 8.81
Norwegian Lapps 226 7.39 1

xx Study pending

S.E.
+0.03

Pxk

I+
O

.08
.04
.14
.07
.03
.03
.04
.09
.03

+ H+ o+ + =+ o+ +
O O O O O o o o

+0.03

+0.06
+0.04
+0,21
+0.06
+0.03
+0.03
+0.06
+0.06

+0.03

FEMALES
o. Mean
9 3 7.43
64 6.97
36 8.03

3 7.13
57 7.58
48 7.3
42 7.2
43 8.45

190 6.95
101 7.96
63 7.49
81 8.69

7 7.42
49 7.58
m
49 7.8
42 7.7
61 8.69

197 7.13

+0.05

2

+0.07
+0.06
-0.04
+0.07

+0.10
+0.03

+0.05
+0.06

+0.06

+0.04
+0.06
+0.07

+0 Oy



~ALg, reeif, (Continued)
SECOND FREMOLI/R
POPUIATION GROUP MALES
S.E. B No.
Bantu (Present Study) 293 0.03 92
Bantu* (Shaw) 62
Bushmen 82 63
Australian Aboriginals 85 +0.07 81
Pecos Indians¥* 91 ~*0.04
East Gr.Eskimos 14 -0.10 10
Aleuts 79 =0.07 42
Chinese 160 -0.03
Japanese 138 -0.03 47
Javanesex 131 =0.05 42
Trastanites 83 -0.05 55
Norwegian Lappe 217 -0.03 203
FIRST MOLAR

Bantu (Present Study) 277 10.86 +0.03 84
Bantu* (Shaw) 73 10.5 o
Bushmen 118 10.52 ';‘** 128
Australian Aboriginals 83 11.85 :%o.o7 80
Pecos Indians* 67 10.74 10.04
East Gr.Eskimos 19 11.63 0.15 14
Aleuts 49  110.56 0.08 16
Chinese 95 10.67 —0+03 *
Japanesev 137 10.8 +0.03 52
Javanese 117 il1.0 *0.06 35
Tristan!tee 110 11.22 #0.05 100

246  |10.40 *0.04 207

Norwegian Lapps

'376

Mean

8.39

7.80
8,94

7.68
8.14

6.1
8.2
9.16
7.51

10.65

10.37
11.44

10.90
10.29

110.7

'10.7
11.08

:i0.05

+0.18
+0.09

+0.05
+0.08
+0.07
+0.03

10.06

Pxk

10 <06

+0.13
10 11

+0.04
+0.10

-0.04



POPULATION GROUP

|Bantu (Present Study)
Bantu* (Shaw)

Bushmen

Australian Aboriginals
Pecos Indians*

East Gr.Eskimos
Aleuts

Chinese

Japanese

Javanese®

Tristan!tee
Norwegian Lapps

Bantu (Present Study)
Bantu* (Shaw)

Bushmen

Australian Aboriginals
Pecos Indians*

East Gr.Eskimos

Aleuts
Chinese
Japanese
Javanesey
Tristanites
Norwegian Lapps

THIRD

J46 (Continued)
SECOND  mor.are
MALES FEMALES
No.  Mean S.E. MNo. IMean

284  10.74 -0.03 78 10.46
72 10.3 ?

118 10.43 ?** 125 10.25
41 11.60 $0.10 36 11.29
62 10.47 +0.04
22 11.01  +0.15 13 10.59
45 10.58 +0.10 37 10.29
82 10.37 0.04 - -

141  10.5 +0.03 45 10.2

133  10.5 —-0.06 38 10.2
80 11.16 +0.07 72 10.94

259 10.07 +0.04 218 9.62

MOLAR

278 10.59 10.04 73 10.27

65 10.4 ?
95 10.17 PRE 72 9.76
29 11.41  #0.13 30 11.16
62 10.10 *0.05
22 10.94 *0.16 5 10.26
13 10,15 +0.15 17 10.42
26 10.35 $0.13 - -
88 10.0 +0.05 26 9.6
o9 10.4  *0.07 29 10.2
14 11_5% +0.16 13 11.05
168 r’  #0.06 152 9.20

377

S.E.

~0 $06

Pxk

+0.07

+0.17
+0.10

+0.06
+0.10
+0.07
+0.04

10.08

2%k

+0.10

$0.12
m

i_O.lZ

—0 &

By



— _T|

POPULATION GROUPS

Bantu (Present Study)
Tristanites
East G.’ .Eskimos*

Aleuts

Pl
Bantu (Present Study;
Tristanites
East Gr.Eskimos¥*

Aleuts

4
Bantu (Present tudy)
Tristanites
East Gr.Eskimoa*

Aleuts

Bantu (Present Study)
Tristanites
East Gr.Eskimos*

Aleugs

gl

Bantu (Present Study)
Tristan! s
East Gr.Eskimos*

Aleuts

4

Bantu (Present Study)
Tristan!tee
East Gr.Eskimos*

jAleuts

65
80
16
65

295
73
15
79

293
64
17
65

292
94
57
43

303
76
55
41

265
29
35
21

.TABxE 147

MALES

Mean

69.
74.
65.
68.

70.
68.
68.
66.

65.
65.
61.
61.

123.
129.
124.
116.

123.
125.
117.
112.

107.
105.
107.
100.

N Jd B o B o0 0 U0 o U g v o d o0 s = 0 U1 O

w W N W

+

378

MAXILLARY T " U
ABIOUS POPUUTIor GROUPS
eCombined males and females

w 349 w o

)}

No.

93
47

44

94
47

27

93
41

25

92

66

18

178
43

26

81
22

(rom™)

FEMALES

60.8

68.'."

62.9

65.9
67.4

63.7

62.0
64.9

60.0

117.0
123.4

115.6

115.3
116.5

110.9

96.2
106.9

94.8

I+

I+

1.2
1.2

1.2



I'ABLE 17

CTOW,;- AREAS O0F.mMAm i
lli.,VAH—lUUS_fO\V U X I0,i CTOItK. rm,L\ —
4¢Combined males and females

POPULATION GROUPS

C
i Bantu (Present Study)
Tristanites
East Gr.Eskimos*

Aleuts

Pl
Bantu (Present Study)
Tristanites
East Gr.Eskimos*

! Aleyts

1

Bantu (Present Study)
Tristanites
East Gr.Eskimoa*

i Aleuts

| M1

1 Bantu (Present Study)
! Tristanites
East Gr.Eskimos*
Aleuts

M2

Bantu (Present Study)
Tristanites
East Gr.Eskimos*

Aleuts

M3
Bantu (Present Study)
Tristanites

East Gr.Eskimos*

Aleuts

MALES
JNo. Mean S.E No.
264 58.9 1 96

7 52.5

'~ 0.4

51 64.0 LA .o
7
72| 0

57.2 -

300 1 61.3 - 0.4 101
64 ;61.4 - 0.8 50
12 1 54.7 ? -
81 55.4 - 0.8 g5

4293  63.8 - 0.4 92
81 66.2 - 0.7 56
19 57.9 7 L
71 60.6 o8 a4

277 124.0 - 0. 84

105 126.1 - 1. 91
29 134.3 - 2 -
47 122.4 *1.4 16

284 119.4 f 0. 78
79 119.6 1 1. 71
34 124.5 7 -
44 120.1 + 2.4 ;536

279 118.5 + 1.0 i 73
12 124.6 - 3.3 73 15
27 123.1
13 111.5 i 4.5 116

379

T mn

X

50.0
57.2

51.2

57.3

62.7
«

52.1

61.1
67.7

57.4

117.8
123.8

114.6

112.3
115.0

115.3

| 111.6
119.9

119.4

0.6
1.1

0.5
0.6

0.8

0.7
1.5

2.4

1.2
1.4

2.5

1.8
3.3

" 3%



TABLE

DIPY,EREI:T POPi ;UTI ON JtRCTJPS

iaQ

OF PERMANENT MAYTTTAPV

Combined maleo and females

POPULATION GROUP

Bantu (Present Study
Pecos Indians¥*

East Gr.Eskimos¥*
Aleuts

Traunstanites

Norwegian Lapps

Pl
Bantu (Present Study)
Pecos Indians¥*

East Gr.Eskimos*
Aleuts
Tristanites
Norwegian Lapps

P2
Bantu

(Present Study)
Pecos Indians*

East Gr.Eskimos¥*
Aleuts

Tristanites

Norwegian Lapps

M1
Bantu (Present Study)
Pecos Indians*

East Gr.Eskimos¥*
Aleuts
Tristanites

Norwegian Lapps

MALES
Nol Mean S.E,
270 110.5 -
86 104.0 - 0.4
16 106.2 1 2
65 105.6 - 0.8
82 118.8 - o.
160 105.6 - 0.
295 133.3 - 0.4
82 133.1 ¢ 0.5
15 122.9 t 2
79 130.4 £ 0.6
75 140.7 -
186 131.5
140.7 + 0.5I
130.4 * 0.5
130.8 -
136.4 :+1.0
1+ 1.5
135.4 * 0.5
109.5
108.8
+ 0.6
114.3
109.5

No.

93

44
46 ;
153:

94

27 |

'bTi, /A" v 100)

380
™,

Mean ‘' S.E.
108.1 TIo.7
105.9 0.7
116.0 *1.6
102.6 +0.
130.6: 0.7
133.4 i+1.4
139.3 #1.
132.1 0.
139.3 0.9
137.8 2.

4.
133.9 0.5
109.9i- 0.9
110.2 #1.3
113.9 =0.8
108.4 1 +0.4



* Combined ma]

POPULATION GROUPS

Bantu (Present Study)
Pecos Indians*

East Gr.Eskimos*
Aleuts

Tristanites

Norwegian Lapps

I
BBantu (Present Study)
Pecos Indians*
East Gr.Eskimos¥*
Al euts
Tristanites

Norwegian Lapps

a females

303
79
5?

; 41
11

253

265
82
35
21
29

184

Mean

116.

111.

113.

114.

125.

117.

126.

113.

117.

114.

134.

124.

(continued)

11.

1.1

1

No.

99

26

43

194

81

22

150

- .ZEales

J Mean =« 8.3
114.5 -0
115.0 t 1
124.3
115.2 -0
123.45 1
121.3 -3
136.1 +3
119.8 t o



TABLE J 0

OF FER”ANgNT MAJiDrRTi, ."

ITL. DIFFERENT

ombjned malea and .femalea

POPULATION GROUPS

Bantu (Present Study)

Pecos Indians

East Gr. Eskimos*
Aleuts
Tristanites

Norwegian Lapps

Bantu (Present Study)

Pecos Indians*

East Gr. Eskimos
Aleuts
Tristanites

Norwegian Lapps

Bantu (Present Study)

Pecos Indians¥*

East Gr. Eskimos
Aleuts
Tristanites

iNorwegian Lapps

r

Bantu

mi
(Present Study)
Pecos Indiana¥*
East Gr, Eskimos¥*
Aleuts
Tristanites

Norwegian Lapps

MALES
109.5 -
106.3 I-
I103.2 ;t
110.1 |-
125.7 |-
110.4 |-
i300 112.1 -
'105 Uo. 5 -
12 100.6 1
82 111.1 T
63 126.5 -
203 110.1 -
4-
i293 '115.7 -
j 91 113.7 =
I 19 115.7 t
j 72 117.3 -
- 62 127.8 ™
'198 115.2 ;-
277 95.5 —
67 90.5 -
29 | 96.0 t
47 91.5
113 99.3 -
215 ; 94.7 I

100.1 — 0.6
94.5 — 0.3

36i
x 100-
FEMALES
107.8
57 112.4
43 123.0
156 107.3
101 110.6
45 111.4
59 122.3
177 108.7
92 115.9
41 116.6 -
55 128.1
181 114.0
64 96.3
16 92.4
90
185



Zaaa-n

Bantu (Present Study)
Pecos Indians

FEast 5r. Eskimos*
Aleuts

Tristanttes

Norwegian Lapps

M,

Bantu (Present Study)
Pecos Indians

Fast Gr. Eskimos*
Aleuts

Tristanitee

Norwegian L*.ppe

305
62
34
44
76

245

265
62
27
13
12

158

(=ontl,uej)

MALES

116.
91.
96.
93.

103.
95.

126.
90.
95.
92.

104.
96.

0 O J9 O o K

W 0 o N I b

0.8
0.8

8]

16

15
146

FEMALES

114.

9l.
104.4
95.

123.

91.6
103.1
96.3

i oo )+

T

T

.7



TABLE 1si

CROWN

M-D CROWN DIAMETER
B~L CROWN DIAMETER

resent iunrerence
Tooth Shaw study I between Shaw : :::Z;l be tﬁ;:ﬁce

means
means

I1 8.9 8.82 + 0.08

12 7.2 7.14 + 0.06
c 7.6 7.91 - 0.31 8.2 8.72 - 0.52
pl 7.2 7.27 - 0.07 9.0 9.61 - 0.61
P2 7.0 6.80 +0.20 9.1 9.61 - 0.51
M1 10,3 10.64 - 0.34 11.0 11.63 - 0.63
M2 10.0  10.32 - 0.32 11.5  11.93 - 0.43
M3 9.5 9.24 + 0.26 11.C  11.64 - 0.64

5.9 5.33 + 0.57

h 6.0 6.06 — 0.06
7.3 7.33 - 0.03 0.0 8.05 - 0.05
n 7.1 7.38 n © 28 8.2 8.28 - 0.08
P2 7.2 7.44 - 0.24 8.x 8.58 - 0.48
Mi  11.0 11.39 - 0.39 10.5  10.36 - 0.36
M2 11,0 11.08 - 0.08 10,3  10.74 | - 0.44
4 ' 10.59 - 0.19

M3 11.1 11.20 - 0.19 10.
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CHAPTEK K 387

TAKIASILIIY

I, this chapter the se.rical and i,dlolll Tarl,blUty
of the bony palate, aaxillo-alyeolar dental arch and
individual tooth dimensions .111 be discussed. Purth.r,
the var.ous palatal, dental asoh and tooth s.am.rs. of '
male and female Bantu series are classified in descending
order of variability. Following Pearson end Bavin (1924),
coefficients of variation are used here for absolute measures
and standard deviations for angles and Indices. The co-
efficients of variation have been divided into the following
grades:- high variation, over 6 percent, moderately high
variation 4.5 to 6, moderately low variation 3.5 to 4.5,
and low variation less than 3.5 per oent.

The variability in the South African Bantu Negroid

will be discussed under the following headings

A, Variability in palatal and dental arch measurements.

B. Variability in teeth.

A. VARIABILITY IN PALATAL AND DENTAL ARCH MEASUREMENTS
1. Variations of absolute measurements

(a) Sex variability

Table 153 gives the coefficients of varia-

tion of absolute palatal and iental arch

measurements in the South African bantu Negroid

series by sex. The underlined female values
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the remaining thirteen charters the p,nlU3, la
reveraeh. The absolute differences between the
corresponding values of the coefficients of variation
are in most cases small. The sea difference, in 0.7.
are greater than unit. In only two measure., vie. the
odontometrio mandibular arch length (0.7. males 7.8
per cent, females 12.2. per cent) and palatal breadth
(C.V. males 8.0 per cent, females 6.8 per cent).

Generally there is an overall similarity of
individual values which is reflected by the approxi-
mately similar mean coefficients of variation (malec
6.13 per cent, females 6.50 per cent) for palatal
and dental arch measurements. There is no appreciable
sexual differentiation of these meatures in the Bantu.
De Villiere (1964), too, in her stud) of Bantu cranial
id mandibular characters found very little sexual

iference in variability.

isriabillty of individual measures

The various palatal and dental arch diraenrions
are graded in Table 154 according to the method
suggested by Pearson and Davin (1924)e¢ Almost all
the absolute measuremente in the Bantu fall int
categories of moderately high end high variab y
Since all measures of palatal and dental

lengths and breadths are closely related, it i»



unexpected that nearly all should fall int. % .
into the -.aine

categories of variability.

The bizygomatic diameter, however, t.U. into the
category of moderately low variation. This agre.a with ,

similar observation by de Villiera (1964).

(ii) Variation of Angles and Indirec

(@) Sex variability

(b)

Tables It'y and 155A list the standard deviations of
palatal maxillo-alveolar indices and angles respectively
:n the Bantu by sex. As in the previous table, underlined
female values exceed the corresponding male valuf

In all but two characters in table 155 do the
standard deviations of males exceed those of females. The
mean standard deviations of the palatal and Izard's indices
oi females (S.D. 7.21 per cent and 2.44 per ent respectively)
are higher than the corresponding indices in males, viz. S.D.
7.01 per cent and 2.22 per cent respectively. In no instance
is the sex difference greater than unity. The overall
similarity of individual values is reflected by equal mean
standard deviations (mean S.D. for males end females being
4.65 per cent).

In table 1552 the standard deviations of the profile
angles in the males exceed those of females, the sex difference
in no instance being greater than unity. The mean standard
deviations of the males (S.D. J.50 per cent) and females

(S.D. 3.17 per cent) is an indication of an overall similarity

of individual values.
Variability of individual mnp;ie« *rid indices

The mean standard deviations of palatal and

maxillo-alveolar indices in Bantu males and females

in the vicinity of 7 (Table 15&) °
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greater than 6 i= regarded ae connoting high

variability. The varl.hiUty o, an inder depende
eeeentlally on the varlahiHty tta oolponent,
(Peareon and Davin, op.elt., p.346).
U °n aPPUe6 1n generti t0 ‘he variability exhibited
by the Indicee In the preaent Bantu eerlee. IOr
moat indicee formed by the ratio of character., on.
or both of which are taken from the low or moderate-
ly low category of variability, fall into the lower
category of index variability. On the other hand,
Indices formed by the ratio of characters taken from
the category of high and moderate wvariability fall
into a higher category of index variability. Since
all the palatal and dental arch lengths and breadths
are located in the high or moderately high category
of variation, it is not unexpected that their in-
dices should fall into the high variation category.
Izard's mean index (S.D. males 2.22 per cent,
females 2.44 per cent) and Berger's mean index
(S.D. males 2.36 per cent, females 1.97 per cent)
showed low variances. Also the mean standard
deviations of the various profile angles (facial:
males 3.21 per cent, females 2.89 per cent? nasal:
males 3.01 per cent, females 3.00 per cent?
alveolar: males 3.69 per cent, females 3.63 per
cent) evince moderately low and low degrees
variation. Thie low degree of variation in facial

profile angle, euggeete a coneiet.nt facial profile
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pattern ,hloh In tn, Bantu i, genertily

VARIABILITY IN TEETH
M-D ani B-L grown diameter*
(a) Sex variability

The coefficients of variation of mean M-B ana B-L
orown disasters of the teeth In the South African Bantu
Negroid are listed In Table 157. the Underlined £.n.1.
dimension, are those which exceed the oorre,ponding
male valuee. In the M-D tooth dimensions, the male
coefficients of variation are larger than those of
females in 11 out of 16 comparisons. The coefficients
of variation are larger than those of females in 11
out of 16 comparisons. The coefficients of variation
of the M-D diameters of I2, P2, M3, and in females
are larger than tne corresponding male coefficients.
The absolute differences between the corresponding male
and female values of coefficient of variation, with the
exception of M3, and P”*, are small and below unity.
The M3 evinces the greatest sex difference in M-D
diameter, i.e. C.V. males 7.88 per cent, C.V. females
10.91 per cent.

The small differences in the means of the co-
efficients of variation of the M-D orown dimensions
of the maxillary and mandibular teeth (maxilla: males
6.70 per cent, females 6.90 per ce;it.;
6.87 per cent, females 6.22 per cent) are a reflection

of the overall similarity of the individual measures.



(b)

592

|
° ~ °
y __zj r .
femalee in only fire teeth, namely, 2, ,2 g p

P2. The sex differences between ,=rri.p,’'dl* *
ana female values are generally email end below #
only P and M show C.V.-a with set difference. *ich'
are greater than unity. The C.V. of «’' evince the
greatest sex difference (C.V. males 6.72 per cent,
females 10,46 per cent), whereas that of P2 i8 le.s
(C.V. males 8.04 per cent, females 6.16 per cent).

The overall similarity of individual male-female
coefficient is reflected by the umall differences in
the mean oocefi'iaj.ente of variation of these teeth

(maxilla: males 6.41 per cent, females 6.92 per cent;

mandible: males 6.06 per cent, females 6.13 per cent).

Variability of individual " ..aaures

All the absolute M-b and B-L crown diameters of
Bantu teeth fall into the categories of high or
moderately high wvariability (Table 158).

The maxillary teeth with the lowest degree of
variation of M-P crown dimensions are M* (C.V. males
4.96 per cent, females 4.89 per cent) and C (C.V.
males 5.46 per cent, females 5*11 per cent).

The mean B-L crown diameters of F1l and M1 in the
maxilla are the least variable with male and femal

coefficients of variation of 4.60 per cent end 5.61
cent
per cent iu Pl, and 5.08 per cent and 5.26 per



for M1 respectively.

The mandibular teeth with the smallest degree of
variation in M-D crown dimension is Pl in females
(C.V. 4.92 per cent).

In the mandibular arch, the least variable B-L
crown dimension is that of ~ (C.V. 4.91 and 4.96 per
oent in males and females respectively).

Maxillary teeth with the highest variability of
M-D crown diameters are I2 (C.V. males 9.50 per cent,
females 9.72 per cent) and M3 (C.V. males 7.88 per oent,
females 10.91 per oent).

In the lower jaw, the M-D crown dimensions of
in males (C.V. 7.78 per cent) and females (C.V. 8.00
per cent) and 1* in males (C.V. 7.97 per cent) show
the highest coefficients of variation.

maxillary teeth with the highest degree of varia-
bility of B-L crown dimensions are I in both sexes
(C.V. males 8.04 per cent, females 7.99 per cent),

P2 in males (C.V. 8.04 per oent) and Mt in females
(C.V. 10.46 per cent), the letter (as with M-D dimen-
sions) evincing the highest degree of variability.
Mandibular teeth with the highest coefficients of
variation in B-L crown diameter are and M* in
females with C.V. of 7.45 per cent and 7.00 per cent

respectively and C in males (C.V. 6.88 per cent).



The table of
coefficients of wvariation
crown

differences greater than unity. H:H:g 88X 4ifference

ie highest in M3 (C.V. males 12.91

17.98 ReR RAl)-. TR Mifference in the mean co-

ie highest in M> (C.V. males 12.91 per cent, femaleg 2"
17'99e£ﬁf, nﬂwe\rer,m"fs‘élﬁérr,“V1z S maxilila, mal.s 11.53 , r

0

cent, females 11.29 per cent, mandible, males 11.62 per

cent, females 11.87 per cent.

) Variability of Individual measures

The crown areas of all the teeth in the Bantu fall

into the category of high variability, i.e.”* 6. The

female C (C.V. 7.24 per cent), female Pl (C.V. 8.48 per

cent) and female (C.Vv. 8.61 per cent) exhibit the

smallest degree of variation of crown area.
The M in females evinces the largest coefficient
of variation (17,90 per cent). This is not surprising

if we recall that the same tooth in Bantu females

possesses the highest degree of variation in its M-D



cent respectively ere likewise Urge.

Crown Shape Indin..

(a)

(b)

Sex Variability

160 lists the standard deviations (/ crown
all

Table
indices in tseth of both seres, m the upper Jaw,

the uean standard deviations of female Bantu (underlined),

With the exception of I1, are larger than the correspond-

ing male values. In the lower jaw, only the standard

eviat. ins of C, and Mj in females are larger than the

correspondin'* male values. The absolute differences

between the corresponding male and female values, with

the exception of M1, are small and below unity. The sex

difference in M1l is larger (S.D. males = 5.39 per cent,

females = 8.44 per cent). The overall similarity of

individual values is reflected in the small differences

in the mean standard deviations of these teeth (S.D.

maxillary teeth in males 7.02 per cent, in females 7, 59

per cent; S.D. mandibular teeth in males 6.27 per cent,

in females 6.17 per cent).

Variability of individual measures
The mean crown shape indices of most of the teeth

in the Bantu fall into the category of high wvariability,

I.e. ~>6 (Table 161 ). The T and of both sexes
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cent and 8.44 per cent respectively) evince the

.ruateet degree of variation In orom ahape in ,he uppar

Jaw. “The M In both sexee Is the moat highly variable,

then I and p in both aexe* and M1 in feualee.

In the rower jaw ~ (8.D. males = 8.68 per cent,

femalee - 8.05 per cent) and 12 (3.D. males * 8.15 per

cent, females - 7.75 per cent) are the most variable In

crown shape followed by Pg. The Ml in males (S.D. 5.59

per ce: t), Il in females (ef.D. 5.72 per cent) and in

both 80Xé68 (S.D. males = 4.56 per cent, females = 4.65

per cent) fall into the category of moderately high

variability, whereas (S.D. males » 3»93 per cent,

females « 4.42 per cent) and Mg (S.D. males * 4.41 per

cent, females » 4.15 per cent) evince the smallest degree

of variation, with S.D.la between 3.5 per cent and 4.5

per cent.
SUMMARY
In general the sex differences in absolute and relative

palatal and dental arch lengths and breadths are small. The

individual variability of these absolute dimensions is rated

moderately high or high. The degrees of variation of the

profile, nasal and alveolar faoiax angles ave low.
The absolute differences in variation of M-D crown

dimension between corresponding Bantu male and femais teeth
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Z g m ly 3man- 166 ‘' =, ai,,rmoe 1ln theee
me lieions is observed in M?2.

Th. degree of T.ri.,l,n m B-1 crown di.en.ion between
the ..... i. likewise .mil Mdm ,b06t 1ln,tlnc., 1B b,lo.
unity. The greatest ... difference, .re noted in II5 , d p¥*.

The g-D and B-1 crown diameter of all Bantu teeth fall
Into the category of moderately high or high variability.

In the upper jav the mean M-D crown diameters of I2
and M5 in both saxes are the most variable, whereas in the
lower Jaw the most wvariable M-D crown dimensions are noted
in of both sexes and L in males.

The teeth with the lowest variation of M-D crown
dimension in the upper Jaw are C and K1 in both sexes,
whereas in the lower jaw in females and M* in males
evince the lowest degree of variation.

The B-L crown diameters of I* xn both sexes, and hr
and M'5S in females, exhibit the greatest degree of varia-
bility in the upper Jaw, whereas in the lower Jaw the moot
variable teeth are those of and M* in females and 0 in
males

Teeth with the least degree of B-L crown diameter
variation in the upper jaw are Pl and M* in males and
females, and M1l in the lower jaw of both sexes.

The sex differences in crown area of corresponding

teeth in Bantu are fairly high, the differences in eleven

instances being greater than unity.
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» e erowr. area, ,f all th, t,, th taU 1lnt0 to,

gory of high variability, i.e.>6.

In the UPPer 3a"' 'he .... variable =ro«, areas ln
teeth are thoee of I2 and .her.a, the leaet variable
ere thoee of £f m both .ere., M2 in maiee, and 0 and *
in females.

In the lover Jav, h and «, in both eexee and I? in
femalee evince the greateet degree of variation in crown
area, whereae M, in both eexee, and Pl and M? 1, female.,
are the least variable.

The sex differences in degree of variation in the
corresponding mean values of crown shape indices of all the
teeth in the Bantu with the exception of M1, are of a low
order and below unity.

In the upper jaw I2 and in Joth sexes and P2 and
M1l in females exhibit the greatest degree of variation in
crown shape, whereas in the lower jaw, the shape varia-
bility is greatest in and I2 in both sexes.

Teeth with the least degree of crown shape varia-
bility are those of I in both sexes, and Pl and ifl in
males in the upper jaw. The least variable crown shapes in

the lower jaws of both sexes are , Mg and My
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77?
Character
Male
Palatal length
6.5 iié
Palatal breadth
8.0 6.8
Palatal height
12.7 12.9
Maxillo-alveolar length
Biometric 5.3
" " breadth method 4.8
: M
Maxillary arch length 6.1 5.8
" " Anthropometric '
breadth method 4.7 Ix0
Mandibular arch length 5.4 5 3
" " breadth 4.6 1x0
Maxillary arch length 5.8 M
Odontometrio
AL " h e .
breadt method 5.6 iii
Mandibular arch length ) 7.8 I1ZxI

" " breadth ; 5.5 M
Bicuspid width (Maxilla)

" " (Mandible) 7.7 6.1
Bizygomatic diameter 4.1 3.9
Maxillary arch breadth (Izard) 4.8 IxA

* » « (Berger) 5.6
Mean 6.13 6.30

Footnote: The underlined females values exceed the corresponding
male values.



TABLE 400

1LT1IES OF

Character
H1fh > 6
Males Females
Palatal 1length
breadth 6.5
" height 6.8
12.9
Maxillary arch length (Anthropometric
method)
" M length 6.2
" breadth :
. Odontometric 6.2
Mandibular arch length method 7.8 122
”  breadth ) 6.6
Bicuspid width (Mandible) 7.7 6.1
Maxillary arch breadth (Berger) 6.2

Moderately high I. to6

Maxillo-alveolar length Biometric
” " breadth method

Maxillary arch length

" ” breadth Anthropometric
Mandibular arch length method

M " breadth j
Maxillary arch length Odontometric

w " breadth method

Mandibular arch breadths
Bicuspid width (maxilla)

Maxillary arch breadth (Izard)
" n n (Berger)

Moderately low.-1t-1JS-ti

Bizygomatic diameter



ABCH  ...... -

Character
Males Females
Palatal index
7.01 2x21
KaxilIc-alveolar index
7.02 6.98
Izard's index
2.22 2.44
Berger’s index
d 2.36 1.97
Mean 4.65 4.65

me underlined female valu.
corresponding male values.

TABLE 1 51
oTANDAED DEVIATIONS OF PALATAL AficH AND MATTT,r.n-

ALVEOLAR AEGLES IN SOUTH AFRICAN BANTU NEGROIDS.

Character Males Females
Facial profile angle 3.21 2.80
Nasal profile angle 3.01 3.00
Alveolar profile angle 3.69 3-63

Mean 3.30 3.17



STATITIAKI] TrevtAIIOi,B fir

J3gBBOIDS
Character
Males
Palatal index Females
Maxillo-alveolar index 7.01 ~i&r'
Izard'a index * 7.02 6.98
Berger's index 2.22 M1
Facial profile angle 2.36 1.97
>21
Nasal profile angle 3 2.89
, 3.01 3.00
Alveolar profile angle :
3.69 3.63
Mearmt\ 4.07 4.02
*kxxkk  £tUAWCJIL J.JLIK
male values.
CL"PICATION
W  HOIDS
Character 3. D.
HIgh >6
Males Females
Palatal index 7.01 7.21
7.02 6.98

Maxillo-alveolar index

i Moderately low 3;5 to 4.5
Malee Females

Alveolar profile angle ; 3*%69 3.63
1 tea SJLLS

Males Females

Izard's index 2,22 2.44
Berger'b index 2 *kN° 1.97
Facial profile angle 3,21 2.89
3.00

3,01

Alveolar profile angle



TABLE
VARIATION
Tooth
Malea
7.43 6.77
9.50
5-46 5'11
5.86
5.62
4.96
6.85
7.88
Mean 6.70
7.97 6.59
7.71 7.01
6.14
6.18 4.92
7.19 6.56
5.24 M1l
6.71 5.36
7.78 8.00
Mean 6.87 6.22
Footnotet Tho underlined female valuee

corresponding male values.
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B-1L Diameter fmm)

Malec

6.

exceed the

.22
.04
.80
.60
.04
.08
.80

.72

.41

.71
.95
.88
.14
.04
.91
.16

.72

06

LO6
7.99
1-02

M1
6.16

M1
isSils

6.92

LA2

M1
6.52

5.97
5.26
iiis
M 2
MO

6.13



Tooth

pl
P2
M1

Pl
M1
*2

TABLE 158

4-D Diameter (mm) ! Tooth
0.Y.
High > 6
Males Females
7.43 6.77 I‘?
9.50 9.72 2
6.08 s
6.85 6.18 p2
7.88 10.91 M3
7.97 6.59 *1
7.71 7.01 I2
6.14 0
6.18 *1
6.71
J
7.78 8.00
Moderately hiAti 4.5 to
5.;6 5.11 pl
5.86 5.54 M1
5.62 M2
4.96 4.89
5.54 4
4.92 pi
5.24 5.74 P2
5.36 M1

M2

B-L Diameter (mm)

0.Y.
High >

Malee

6.22
8.04
6.80
8.04
6.72

)}

.71

.88
.14
.04
.72

o O OO O

Hoder*tel”

4.60

5.08

5.80

5.95

4.91
5.16

6

Females

.06
.99
.02
.16
10.46

O N J

7.43
6.63
6.52

4,5

5.28

.97
.26

.96
.29

oo 01,



urgur

Tooth

Males

11

14.

10.

11.

11.

12.

Mean 11.

12

10.
11.

11.

11

11.

13.

Mean

The uaderlined female values exceed the
corresponding male values.

.92

95

95

00

74

.83
.90

91

53

.54
83
68
84

.76

09
87

—TrIr-m

1276
1lid!
7.24
8.48
9.72

8.61

mdsS

11.29

Mdo

10.75
9.43

10.44

M 6
9.78

11.87

404
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Tooth

Footnote:

JAHT.B

Males

6.77
6.17

7.82

5.39

6.47

Mean 7.02

8.15
6.36
6.56

3.93

Mean 6.27

The underlined female valuee exceed the

oorreaponding male values.

7.59

8.05

JL&
6.22

7.29

*xA2

4.15

jzis

6.17

405



Tl i e ! ! SHOWN

INDICES
Tooth
High a 6
Malea Femelea
Moderately high 4.5 to 6

M 5.39

T 5.72
% 4.56 4.65

Moderately low 3.5 to 4.5

3.93 4.42
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In thle chapter, the eex dm , rmces ,n rerlou,
features of Bantu ja.e and teeth are diecueeed In the

sequence ae to the chapter, describing those feature, .

Occlusion of the ta*+h

No notable eex differences are observed in thd’
incidence of various types of occlusion in the Bantu.
The figures from the British Dental Association Reports
(Brash, McKeag and Scott 1956) include some information
suggestive of differential sex incidence, but there is
certainly not sufficient evidence, either in those
Reports or in the present study, to provide a clear answer
to the question whether there are any significant sex

differences in irregularity and malocclusion ae a whole.

Spacing and nld-dlastemata

The incidence of generalized spacing of teeth is
slightly higher in Bantu males than in females. Likewise
the incidence of maxillary, as well as that of mandibular
midline diaetemata, is only slightly higher in males. The
male maxillary and mandibular dental arches are generally
larger than those of fevalee and consequently more
readily able to accommodate all the teeth, frequently with
room to spare. The lack of available data makes it

impossible at this stage to establish whether this is A

general sex difference.
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Crowdirp

The percentage Incidence of crowded teeth in the
maxillae and mandibl.e cf the Bantu la remarkably similar

1,0 The available Information regarding
the incidence of crowding le limited, but from the B.D.A.
reports, according to Brash, McKeag and Scott (1956), It
would appear that there are no differences In the degree

of crowding between sexes In various populations.

Occlusal and Interproximal attrition

The calculated Indices of occlusal attrition In
Bantu reveal that the degree of attrition in males is
greater than that of females. This observation is In
accord with tne general tendency by which males of most
populations tend to wear their teeth more rapidly and to
a greater degree than females. There are, however,
exceptions to this phenomenon as pointed out by Heithereay
(1959,1960) and Davies and Pedersen (1955), In which,
owing to social and dietary habits, females of certain
population groups exhibit more attrition thfn males.

The amount of interproximal attrition in the >
Bantu is consistently slightly less in females than in
males of various age groups. The pattern of age changes
in the degree of interproximal attrition generally

colincides with that in the amount of occlusal attrition.

Overblte
About half the Bantu males exhibit an -a..--to-

edge Incisor bite, whereas only 10 per oent of female.



*Yino'- this Inclaor relationship, the incidence thu. b.ln*
approximately three time, greater in male., mi. ore .lap
eeen moat frequently in female. 1. that of a quarter of a

tooth overblte (42.1 per cent of the sample).

rental arch shapp

The modal arch form In the maxillae of males is
the hyperbolic type of arch, whereas in females Jt io the

parabolic arch type.

Sutures of the horizontal palate

Horizontal palatal sutures are continuous in a
higher percentage of Bantu males (54.2 per cent) than in
females (37.7 per cent). Asymmetrical patterns are more

frequent in females.

These findings are not very different from those of
Shaw (1931) for his combined sample of male and female
Bantu. In his study on Australian Aboriginals, Campbell
(1925) noted that palatal sutures meet in the midline in
23.5 per cent of crania, about half the incidences
recorded in the present Bantu study.
Measures of size and shape, of the palate

Bantu males have mean palatal lengths and breadths
which are significantly larger than those of females. De

Vilijers (1964) in her study on Bantu crania noted
similar sex differences for these dimensions. In fact,

male palatal dimension, are larger Ithan tho.e of fenal..

in virtually all populations studied.



410

I A A A . I
-lea, sexual difference, however, not heln, eWt1l.

Thl. too 1, in accord with the observation, of de
V1Uler... study. Palatal indices In * . s and female, of
various populations generally do not differ greatly from
each other, the Bantu not being an exception to the rule.

There is no appreciable sexual differentiation in
the degree of variability of absolute and relative palatal
and dental arch measures and indices in the Bantu.

The mean palatal index for males falls at the low
end of the brachystaphyline category, whereas the mean
female palatal index is located at the upper end of the
mesostaphyline category. The present study differs from
that of de Villiers (1964) in which the modal index category
for all her Bantu groups is leptostaphyline.

The palatal depths in Bantu males are significantly
greater than in females. This agrees with the findings of
de Villiers, although she used ¢ different method of
determining palatal height in the Bantu. In his study of
Bantu-speaking Negroes of the Zulu tribe, Sperhf-i (3958)
too noted this sexual dimorphism in palatal depth. As in
the Bantu, the palatal depths in Medieval Swedes are
greater Ir males thaa in females (Lyeell 1958). to their
Bushman stuly. Httart et TrolU.t (1952/5). an! Sp.rber
(1958) to his study of the tontu-Bush. llkewle. recorded

greater palatal depths to males than to females. <* the
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hmd' _ " D«..le
a .. the palatal d.ptha in female, are greater than
in males (Sperber 1958).

jjaaaur., of ,1r, a,.d ahan. rt ............. ,

Various methods, such as the biometric, anthro-
pometric and odontomatrie, hare been used to measure
length and breadth of the dental arches In the Bantu. In
each Instance, the mean male length and breadth are slg-
nlficantly larger than those of females. The mean
bicuspid width in males is likewise significantly larger
than that of females.

These findings are not unexpected in that, according
to de Villiere (1964), a metrical analysis of the characters
of the maxilla, palate, bizygomatic breadth and ooronoid
processes showed the dimensions of the male to be
significantly greater than those of the female. 1In
virtually all populations this is the case. De Villiere,
using the biometric method of measuring, recorded signi-
ficant differences in lengths and breadths of wvue dental
arches between males and females in the Bantu.

Seipel (1946), too, using an odontometric measur-

ing technique on Swedes, noted sex difference: in

maxillo-alveolar dimensions.

The eigniflcantly larger mean maxlllo-alveolar
Index In male, indicate, that they have rel.tlT.ly
broader dental arch., than female,, he V11l1ll.r. found
that brachyurany war charaot.rl.tlc cf her .ampl. of

South African Negro. The Pre.ent etud, however
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supports th. views of Show (19,!) m6 Oallorey (i941)

who found that the maxlllo-alveolar Indices In tn. Bsltu

were generally mesouranio.

The mean bizygomatic diameter oT the Benia nal» is
larger than that of the female. This -onfirme de Villiera'i
(1964) data on the Bantu.

The maxillary and mandibular arch breadths of
Bentu males, as determined by the methods of Izard (1927)
and of Berger (1938), are likewise significantly larger
than those of females. This again is not unexpected in
view of all the significantly larger mean palatal and
maxillo-alvaolar dimensions of Bantu males.

Whereas Izard’s mean index for Ban'hi males is
larger than that for females, Berger’s index evinced no
significant sex difference. Unfortunately neither Izard
nor Berger provided comparative tables. Moorrees (1957),
on the other hand, in his study of the Aleut, was the
only other investigator, to the writer’s knowledge, who
used these measurements; unfortunately no figures were

recorded separately for males and females.

Prognathism

The mean total profile angle In Bantu male, and
females places In th. lower (near-prognathou.) part
of the mesognathoue category. The mean nasal and alveolar
profile angle, for Both .ere. fall Into the crtho”thou.
and mesognathoue olaesee respectively. None of the prof

n“lee In Bantu sales differed el”ifloantly from those

of females.
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Pe« comparleona ar, posanie In that act

°tUdl™ °n PrOenathl- r«="ed prognathlam for 00,.

eeMB- G<mair <«57) found no ,e, dlff.cno. In

total facial Prognathic for Uganda g.groc. p. miler,
(1964) likewlea dat.rmined no differanoe in facial
prognathiem in her study of Southern Bantu.

Shpyel-ahaped maxillary

Bantu females exhibit a greater degree of shovelling
(of all grades) of maxillary central and lateral incisor
teeth than males. The incidence of all grades of
ehovailing of central incisors is 11.3 per cent in males,
and 19.4 per cent in females. The incidence of all
grades of shovelling in laterel tncirors of .female* is
nearly double that of melee (33.5 per cent and €1.1 per
cent in males and females respectively). The maxilla-/
central and lateral incisors in American Whites, to,
evince a greater incidence of all grades of shovelling
in females than in males. In American Negroes, however,
it is the males that exhibit a greater incidence of
shovelling than females, the sex difference in central
incisors, however, be.tng minimal (HrdliSka 1920,'.
Bahlberg (1951) recorded little sex difference of all
grades of shovelling of Pima Indian permanent inoleore.
Prom the limited data available, it would appear that
sex difference, in .hovelling of maxillary inoi.or teeth

in variou. population group, follow no particular trend

or pattern.
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The percentage incidence cf marked lingual ridge,

the * 10 8MU in female,, 1.6 per cent In

»lee) . In male,, 41.6 per cent and In female. 00.0 per
cent exhibit a slight or moderate degree cf ridging of
their central Incisor,. The lateral x Users of both
yexee evlnce a 1°"*? Incidence of these ridges, viz.,
30.6 per cent in males, 40.0 per cent in females. The
Incidence of Blight or moderate ridging in central and
lateral incisor teeth & SustiBai is thus higher in
females then in males.

A little more than, and slightly fewer than,
half of the maxillary central and lateral incisors

peotlvujly in males possess smooth lingual surfaces.
r incidence of smooth surfaced incisors is slightly
in females.

The incidence of lingual tubercles (all grades)
in central incisor teeth in females (14.0 per cent) is
approximately three times as great as that of males
(4.7 per cent). 1In lateral Incisor teeth, the incidence
of all grades of tubercles is likewise higher (but to a
lesser extent) in females (16.9 per cent) than in males
(11.4 per cent).

In spite of vertical ridges being one of the moot
conspicuous points of variability in ths anterior teeth
of man (Lasker 1950). data on sex differences are un-

available This lack of comparative data applies
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equally to lingual tuOaroulaa. d,.plte con.ll.rabl.

interest In this direction.

Outljjie shapes of msxniary incisor.

In -he Bantu series, square teeth are seen in
about a third of the teeth in males and In approximately
« quarter of the teeth In females. Ovoid teeth are seen
In a little over 30 per cent of males, and a little
under 30 per cent of females, the Incidence of tapered
teeth being the same for both sexes.

It would appear that the general tendency is for
males to have the square to ovoid shaped maxillary
incisors, whereas females tend towards the ovoid to
tapered shapes. This broader shape tendency in males
may possibly be attributed partly to the fact that these
teeth in males are mesiodistally broader than those of
females. To the writer’s knowledge, no other authors
have commented on sex differences in outline shapes of

these teeth in various populations.

The number of cusps on the maxillary molars

All Bantu male maxillary first molars, and
nearly all female maxillary first molars have four
cusps. A little over 70 per cent and a little under
this percentage of males and females respectively
possess four-cueped second molars. The incidence of
combined 4- and cusped maxillary third molars is
approximately 66 per cent in males and females. The sex

differences in the Bantu conform with those in other
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populatione (Moorreea 1957), ml.e bain* ... toollnei

femalea tOWardl a r«“*=tlon in th. number of cuepa
in the maxilla;7 molars.

Tubercle of Carahftin

The incidence of Carabelli'B tubercle in
maxillary flrat and aaoond molar, la .lightly higher,and
In third molar., .lightly 1lower In famal.a than In male,.

barge, well-developed Carabelli tubercles,
however, are more frequently seen in males.

Neither Shaw (1931) nor Shapiro (1949) in their
studies of this tubercle in the Bantu, or for fnat matter,
any other available studies, differentiated between the
sexes.

Cusp and groove pattern of the mandibular molars

The most frequent cusp and groove pattern on the
M”~'s in males and females is the Y5 pattern. The incidence
of this pattern is slightly higher in males than in females.

The M-p's of both sexes are mainly quadiicuepid.

No sex differences are evident.
The percentage incidence of the Y5 pattern in
in males is 6.6 per cent, but in females She incidence
is six times greater (39.6 per cent). On the other
hand the incidence of the +5 cusp pattern in males (55.9
per cent) is higher than that in females (37.9 per cent).

Sex differences have been given scant attention

in the literature and most studies have recorded

figures for males and females combined. Hellman (192»,



contended that male, tend to be

their retention of the Y5 pattern

-xaekan Eekimo reported a smaller sex difference for the
occurrence of five cuape on thia tooth (Mg).

The incidence of the tuberculum sextxun, although
not high in the Bantu, 1la slightly higher in feocalee than
in malee.

Likewiaf the incidence of the acoeaaory t

lingual tubercle ia alightly higher in femalee.

Buccal grooyea and pita

No outstanding eex differences in percentage
incidence of the various depths of buccal grooves or pita
are observed in the Bantu. Here again, unfortunately,

no comparative data on sex differences are available for

comparison.

Paramolar cusps

Paramolar cusps are rare in the Bantu. In males,
out cf a total of 1564 maxillary molar teeth examined,
only 8 paramolar cusps have been seen, and in females,

2 paramolar cusps have been noted out of a total of 44]
maxillary molars examined. The incidence of paramolar

cusps in the upper jaws of both males end females ii

therefore similar, wviz. 0.05 per cent.
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AT r 6 ParaB°lar CUS,S 'ere <0.14 per cent,,
in the maxilla, there la no difference In the ae.

Incidence of theeo ouepe In the lower jaw.
00.ontometrlii measurement.a

The mean 11-D crown dlametera of .he maxillary
teeth In Bantu malee, with the exception of P2, are
olgnlf’cently larger thoee of the oorreepondlng teeth
in females. The mean M-P diameter of in malee ie
larger th-\n in females but not at a significant level.

In the mandibular arch, the mean M-D dimensions of
all the teeth in Bantu males, with the exception of *
and Ig, are significantly larger than those of females.
I'he M-D dimensions of thee * incisors are larger than
thoce of females, but at a lever which is not significant.
These findings are not unusual, in that males generally
have greater M-D crown diameters than females in all

groups where the findings have been reported separately

for the sexes. Sex differences in M-D diameters in wvne

Bantu are greater for the mandibular than for tho
maxillary teeth. Moorrees (1957)t 1ln his study of the

Aleuts, too, noted this sex characteristic.

The mean B-L crown diameters of all the teeth

(maxillary and mandibular) In Bantu malee are larger than

thoee of the correupondlng teeth In female, at a



l-rom th, =, ratio, of varlou, teeth. It 1. fomd
mt the teeth WhlOh " » «>« etrlkingiy sexually dl-
"Orphic in six. and shape in the Bsr.tu are the maxillary
canines, the maxillary third molars, and the mandibular
canines. Their mean M-D and B-1 crown diameters, and
consequently +».ir orown areas, are the most sexually
fllmorphio. That the canines are sexually different is
not unusual, in that in virtually all population groups
maxillary and mandibular canines tend to exhibit the
greatest degree of sexual dimorphism in their M-D and B-L
crown dimensions. Different teeth exhibit different degrees
of sexual dimorphism in various populations. Mean M-I
and B-L crown dimensions are therefore of value in
differentiating among not only population groupi, but
among populations belonging to the same racial subgroups.
Selmer-0Olsen (1949) ii a study of the Lapps, and Moorrees
(1957) in his Aleut study, noted in their respective
investigations that interpopulation differences are more
diewinct for males thar for females. The sex differenies
of individual teeth in the Bantu were not compared with
those of other population groups.

All the teeth in the maxillae of Bantu males, with

the exception of M3, have larger crown shape indices

than the corresponding teeth of females. The mean crown
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Pr°m th' raUCa of ™Mrtou. teeth, it 1. found
that th, teeth which are meat .triply MIUany dl,

morphic in else and ehape In the Bantu are th, maxilla,;
canlnee. the maxillary third molar,, and th. mandibular'
canines. Their mean It-D and B-i, crown diameters, and
consequently their crown areas, are the most sexually
dimorphic. That the canines are sexually different is
not unusual, in that in virtually all population groups
maxillary and mandibular canines tend to exhibit the
greatest degrte of sexual dimorphism in their M-B and &-L
crown dimensions. Different teeth exhibit different degrees
of sexual dimorphism in various populations. Mean M-D
and M crown dimensions are therefore of value in
differentiating among not on3y population groups, but
among populations belonging to the same racial subgroups.
Selmer—0lsen (1949) in a study of the Lapps, and Moorrees
(1957) in his Aleut study, noted in their respective
investigations that interpopulation differences are more
distinct for males than for females. The sex differences
of individual teeth in the Bantu were not compared with
those of other population groups.

All the teeth in the maxillae of Bantu males, with

the exception of H1l, have larger crown shape Indio.r

tﬂe corresponding teeth or females. The mean crown
than the
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In tue mandibular arch, all the teeth, with the
exception of P,, M, and pc.ee.e larger ,r,m .hap.
indleee In Bantu males than in females. The female mean
Indices for these teeth moe,,t, 11,-96.51 per
cent and Mg-M.Ze per cent) are only slightly larger than
those of tne corresponding teeth in males, vizi Pg.115.66
par cent, MI1=95.51 per cent and M2«97.02 per cent), Only
7 and Pl show significant sex differences, these teeth
in males being relatively broader buccolingually (or
shorter mesiodistally) than those of females. The sex
differences in ciown shape indices of the remaining
mandibular teeth are small.

The crown shapee of the teeth in Bantu tend to
conform with the general tendency whereby males possess
relatively broader teeth (buccolingually) than female*.
Moorreee (1937) however, in his study of Aleuts, recorded
larger crown indices for all the maxillary teeth and <
and in females than in males. These sex differences

in crown shape of various teeth may be useful in

differentiating populations.

The variability in abeolut. difference, for M-D
crown dlBvnelone between oorreaponding male and female

teeth 1= generally email, the great.et difference.
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being that of yp mv

E E E g P E
The =ex dlff.rto0.« in variability croen aroao
oorreeponding t,.to i, the * are ”

order, to no fewer than 11 of the total of 16 ..an. of
teeth in the Bantu, are the eex difference, in ec.V.
greater than unity.

The eex differences in the variability of orown
shape Indices of corresponding teeth in the Bantu are of

a low order. With the exception of XX, all the ti.D.'e

are Db;low unity.

L1gCUSSIG. i

The problem of the sex of the jaws end teeth
presents two aspects, firstly, the determination of the
eex of any individual specimen, and secondly, the
assessment of sex difference in a dental series belonging
to a known population group. The first type of problem
may not be solved with certainty. It may be possible to
solve the second kind of problem by using the wvarious
morphological and metrical features of the Jaws and teeth
as a guide to the sex of the individual. Some of these
features in the South African Bantu Negroids are markedly

different sexually, whereas others differ to a minor

extent. The following is a brief survey of these sex

diffaiences in the Bantu,
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dental arohoa are l1llk,la. ggenerally broader and
longer In male, than. In fenalee. eleo tb. ,yg,Mtlc erch
bree Itha In nalea are elgnlfloantly lerg.r than thoe. of
femalae. Bantu malee generally eho» evidence of a more

powerful naeticatory apparatus, indicated by the much

greater meanurfcmente for the total facial height, the
length and breadth dimennione of the maxilla and the height
dimensions of the mandible (de Villiere 1964). Further
support for this view is provided by the greater degree of
occlusal and interproximal attrition seer in males. The
edge-vO-edge incisor relationship which is three times
commoner in males Than in females possibly also ie associat-
ed with the more powerful male masticatory apparatus and/or
their chewing habits or patterns.

Although th3 dental arch indices do not reflect
significant sex differences, morphologically the modal
arch form in Bantu males is the hyperbolic type, whereas
in females it is the parabolic type. Horizontal palatal

eutures are continuous in a slightly higher percentage of

Bantu males, whereas the asymmetrical patterns are more

frequent in females.
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Br* -Hsbtly ,r mod.rrt.l, ridged. Approximately t»o-

thlrds of tfc. lateral U-oleor teeth lr M1 .a ta.e .,,,th

Ungual oontoure, -hereaa In /.melee, little over half

the teeth are emooth lingually. The remaining Inoleor teeth

in both sexes have lingual eurfaocee which are mainly
slightly or moderately ridged, marked ridging being in-
frequently observed in the Bantu.

The incidence of all grades of lingual tubercles

in central incisor teeth in females is approximately three

times as great as that of males. The sex difference in

lateral incisors is not as pronounced.
Although shovelling is not a characteristic feature

of maxillary inoitov teeth in the Bantu, the incidence in

females is greater than that in males, particularly in

the laterel incisors.

There are minimal sex differences in the morphology

of the maxillary molar teeth in the Bantu. The males are

less inclined than the females towards a reduction in the

number of cusps in the maxillary molars. There is little

sex’ difference in the incidence of Carabelli's tubercle

these molars, males however tending to have a higher
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18 Pl,enoMn™ -PP-r. to b. ocoot.«y to », «
gener

51 *rend "mnb3 m U - e” -r. Incllnad than

to.art3 a .or. conserratlTe ouap no.b.r ana gr00« wtt.,

(Halloan 19*). H.ith.r th, buocal groor.. ana plt., nor

the Incidence of ocaraaolar ouap.. tutercul.ua a.rt™ nor

aoceeeory m«llan Ungual tubarola, to lower TClar teeth

In the Bantu -vince notable sex differences.
The most marked and significant sex difference In

teeth in the South African Bantu series -re of metrical

features. The mean M-j crown diameters of all the teeth

(with the exception of ?2, ILLand I?), and the mean B-L

crown diameters of all the teeth In Bantu males are sig-

nificant ?.y larre” than the corresponding teeth in females.

The teeth of nalr ? are general y broader buccollngually

than thopp of females. The teo-h which are most strikingly

sexually dimorphic in s e and shape are the C, and 0.

In gum, the morphological observations of the Jjawi
and teeth in the South African Bantu Negroid series tend

to be lews sexually different than those determined

metrically.
A further aspect of sexual dimorphism is ex

apparent sex difference in the expression of physical
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6 g'MraUy lareer -
n the Present study add. further support to th.se

The abovementioned morphological and metrical
features oomeronly present themselves lr typically male
and female Jaws and teeth, but It should be born. In mind
that, In the Bantu, ae in other racial groupe, that for
moat features, the ranges of variation of males and

females overlap. However, the aforementioned criteria
should provide a useful guide to the identification of

the probable sex in the jaws and teeth of the South

African Bantu Negro.
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population studies, are slight.

Th. mean dental arch dimensions and Indices, and

the mean palatal dimensions, of the various trloal groups

reveal no significant group differences. The mean palatal

indices, however, show that the Cape Dgunl males possess

significantly relatively broader palates than the Natal
atfamni and Miscellaneous male groups. The Sotho have signi-
ficantly broader palates than the Miscellaneous males.

These metrical observations are borne out in part by
morphological observations which in many instances are lot

readily amenable to measurement but are apparent to the

eye. Among such observations are the dental arch oontourt

of the maxilla which in the tribal sub-groups are mainly
hyperbolic and parabolic. The Sotho males however have
a preponderance of hyperbolic maxillary arches. Also,

in the mandible, whereas the two Nguni and Miscellaneous

groups possess a large percentage of divergent arches,

the Sotho tend to have a greater proportion of broad



T aCCOmt ~ 7~ » e+ Ue-er protruaon of t,.
alveolar profile.

Amor* morphological feature, of the teeth, the
pe Nguni tend to have the least conservative cusp number

in maxillary molars. The males of the group possess the

highest incidence of quadricuspid second molars, whereas

the females possess the lowest incidence of four-cusped

first, second and third molars. The females of this tribe

evince the highest incidence of 3 and 3* cusped teeth in all
three maxillary molars. This tendency of the Cape Nguni
towards reduction of cusp pattern is reflected, too, in

the lower molars. Lower first molars slow no notable
inter-tribal (inter-group) differences In the percentage

incidence of Y5 molar patterns. The second molars In the

Gape Nguni, however, show a greater tendency towards re-

daction of the Y5 cusp groove pattern.

Among other trival group differences in tooth
morphology is the incidence of smooth lingual surfaces of
maxi: >ary central and lateral incisor teeth. Sotho males

and females and Natal Nguni females have a lower incidence

of smooth incisors.
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lngUal oro, m ,f th,a, te,thi

ta oontraet, the Cap, Ipml nal93 larg,

“ d 1Md,bular second molar teeth, =h,
of the,

BMlnary
Bean Beeiodletal end buceollngual crown dtemrton.

teeth of Cape Nguni are elgnlflcantl, larger than in other

tribal groups. Ike mandibular lateral incisor teeth of

thio group tend to be smaller owing to its lieeer mesio-
diotal crown diameter.

Sotho and Miscellaneous males possess large maxilla

first premolars. The mean mesiodistal and buccolingual

crown diameters tend to be slightly larger than the mean

dimensions of the combined groups.

Miscellaneous males evince large maxillary canines

and first molars, owing to the large mean nesiodistal

crown diameter of the canine, and the large meeiodintal
and buccolingual rrean crown dimensions of the molar.

The females of the various tribal sub-groups evince

small, but not significant differences in crown size.
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