On the Glabella Prominence of the Human Cranium
BY T. ]h ‘\\'m)

I. Introductory. The degree of the glabella prominence of the human
skuli has long been recognised by physical anthropologists as an inipoirtant
character in aiding the digerimination or grouping of human races. For the
purpose of studying the individual or racial differences of specimens in this parti-

cular feature. some Investigators have suggested the use of a diagranmatic

meale! and others use deseriptive terms.  Although hoth methods give a general

description of the feature for different varieties of man. vet neither of them is
quantitative and the data thus obtained cannot he treated with precision.  Some
vears ago, Dr. Morant sugeested a uzeful index® devived fronu the mean measinse-
ments of the horizontal type contour for measuring the frontal flatiening of the
cranium.  The section represented is one through tie giabella pardlel 1o 1he
Frankfort horizontal and the index gives @ measure of the frontal cmmvature
antertor to the temperal lines. 1t ix obvious that althougch the index of frontal
flattening is closely related with the degree of projection of the glabeilic vet it
depends alzo on the width of the fiontal diameter and the position oi the bendine
of the temporal lines. The main purpose of the present study ix fo nuike a
quantitative survey of the degree of projection of the glabella region in the
median sagittal plane in a sample of some of the principal races.  We are con-
cerned. then, in this paper with measurements which are designed to give ac-
curate estimates of the antero-posterior projection of the region in question,
not with its transverse tlattening.  The part referred to s confined o the elabella
region. Four new absolute measurements and two indices are desioned for the
purpose in view. The definitions of these are given in the next section. The
data dealt with can easily be collected either by dircet measurement or from
the average sagittal type contour.

1. The Material Measured. 'The cranial series measured are:

(1) Chinese: Sui-Tang dynasties. 1535 and 6. These specimens vere
excavated some years ago by Dr. Li Chi and Mr. Tung Tso-pin of the Archaolo-

1See Martin, R.: Lehrbuch der Anthropoloyic. Zweiter Band, p. 873, (1928).

o PITAD)+ D] om0 v v o (oo
2The index is defined to be 100—,1,1.(!;‘7_?7(;) L. See Biometrika, Vol. XIV, pp 193-260,

(1923).
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gical Section, Institute of History and Philologv. Nanking, from several ancient.
graves of the Sui-Trang dynasties (A.0. 5381-809; at Hsiao T un. Anvang. Honan.
Mere than 30 specimens of both sexes belonging to the same period were ob-
tained, but measurements were only taken of the complete erania.

(2) Chinese: in general. 997 and 66%. These crania were collected by
the writer in 1936 from graves at Hxiu Chiu Shan near the vicinity of Hxin
Kuan, Nanking. The majority of them represent the poor class,  Most canme
from the ecastern part of the country but several are from unknown localities.

(3) Chinese: Southern. '733 These specinmens came cither from various
localities on the southeast coast of China or from the south of the country.

{4) Burmese. 328. These specimens came from different parts of the
cowitry. Those belonging to the primitive tribes of Burma were excladed.

(5) Javanese. 405, These came from various parts of Java and the
Island of Madura. '

(65 Dayak. 13%. These crania came trom Borneo and they are catalogued
as Dayak.

(7)  Andamanese. 173. The majority of thesc specimens cae from the
Great Andaman Islands.

(8) English. 448, These crania came from a singie ceuetery at Portugal
Strect. London. They were probably of eighiteenth century date.

(9) Italian. 50F. These specimens came from 12 provinees in the northern
and central parts of Italy. Measnrements were only taken of a random sampie
of 50 male crania.

(10) Swedish. 31%. They came from various parts of Sweden.

(11) Finnish. 228, These crania came from various localities of Finland,
several ot them belong to a Seaman’s Hospital collection.

(12) Punjabi. 813. This series comprises all specimens inscribed as
cither Mohammedan or Hindus from the province of Punjab.

(13) Hindw: Bihar and Orissa. 375. The majority of these specimens
came from the Patna district in the northwest of Bihar.

(14) Singalese. 243. These crania came from various parts of Ceylon,
especially from Colombo.

(15) Australian. 71J. The series came from the following parts of the
country, viz. Western Australia, New South Wales, Victoria and South Aus-
tralia. Those from the Northern Territory and Queenland were not included.
According to the recent studies of Dr. Morant and the writer,! the feature of

VL. Woo and G. M. Morant: A Biometric Study of the ‘Flatness’ of the Facial Skeleton
in Man.” Biometrika, Vol. XXVI, pp. 212-214, (1934), and also sec Morant’s Study of the Aus.
tralian Skull. Beometrika, Vol. XIX, pp. 417-440, (1927).
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the crania from the regions firstly mentioned was not significantly different
from one another, so it may be justifiably assumed that they form a racially
homogeneous samp‘le. Consequently, the means of all the specimens from these
parts have been pooled together for the present comparative purpose.

(16) Kanaka. 528 and 543. These crania came from the Islands of
Oahu and Hawail.

(17) Maori. 407. These were collected in different parts of New Zesland.

(18) Moriori. 333 and 212. These specimens came from various parts
of Chatham Tslands.

(19) Guanche. 163. Nearly all these crania came from Teneriffe.

(20)  Eskimo. 33%. These came from various parts of Greenland and
the neighbouring islands.

(21) Fuegian. 11f. These came from the southwest coast of Ticrra
del Fuego.

The specimens of the first two Chinese series are preserved in the Muscum
of the Institute of History and Philology. The writer measured thent in 1936.
Those of the remaining series ave all preserved in the Muscum of the Royal
College of Surgeons, London, and they were measured by the writer in 1934
when he was investigating other craniolo;ical problems. He is greatly indebted
to the authorities of the two Institutions, namely, Professors Fu Ssii-nien and
Li Chi, and Miss M. L. Tildesley, for granting him every facility for pursuing this
study. With the exception of the first Chinese series belonging to the 5th-8th
century period, all other series are of modern date. The specimens dealt with
in this paper total 834 male and 147 female grouped in twenty-one male and
four female series represcunting some of the principal races in different parts
of the world. Tt is clear that the Ovicntal and Oceanic races are better repre-
sented than the other groups. Tt is regiettable that there ave none from Central
Asia, South Africa or Kgypt. The numbers of crania forming the series in
several cases are too small to give reliabic means for comparison, but they may
still be of value in a preliminary study.

111, Definitions of Measurements Taken. The points from which the meas-
urenients are taken are shown in Fig. ], the points n and ¢ being the nusion
and glabelln defined in the usual way. P is a point above the glabella in the
median sagittal section and the distance gp is equal to mg. This is usually
found to be a little below the ophryon which is in some cases not easy to be deter-
mined accurately. Furthermore, the reason for which the arbitrary point p
is employed instead of 0 (ophryon) is that the former point can also be accurately
marked on the sagittal type contour. M is the point where the perpendicular




from g meets the line np. Tt is also the midpoint of the line np. The meas-
urements taken are: .

(1) The chord from n to ¢ measured with small calipers:

(2) The chord from n to p, the latter point having been previously marked
as a pencil one.

Fig. 1. Showing the Points Where Measurements Were Taken

(3) The subtense of the glabella from the chord np.

The measurements 2 and 3 were taken at the same time with the aid of a
pair of co-ordinate caiipers which has been described by the writer.

thy Minimun arce from n to p measured with a steel tape.

Twao indices which provide a measure of the projection of the glabella can
be derived from pairs of these absolute measurements. They are:

{d)  The subrense-chiord index = 100 subtense to np/chord np.

(%) The chord-are index= 100 chord np/are np.

Readings of the subtense and chord were taken to the nearest 0.1 of a mil-
Iimetve and those of the arc to the nearest 0.5,

V. Sexual Comparisons. Table 1 gives the means for the four absolute
measurements and the two indices together with their probable errors. For
conmiparative purpose the weighted means of the characters for each racial group

*T. L. Woo and G. M. Morant: loc. cit., pp. 196-250.
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Table T. Mean Measurements of Glabella Projection and Their Probable Errors

Series

Asiatic:

Oriental

(2)

Chinesé (Sui-T‘ang dynasties);
Chinese (in gonoml) . \
Chinese (Southern)
Burmese

Javanese

Dayak

(b)
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Punjabi .. ..
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Foglish ..
Ttalian
b%x\( clish .
sFinn

1 Weighted \]e

Oceanic:

Australion

iKanaka . .

‘Maori ..
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e

African & American:
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{Fuegian .. .
Weighted Moanq
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56 9.28 1 18.00 2.12 19 T 93.53
10.084. 15 19.154.3() 3:014.06[20-254 . 26
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| |
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| 5 119641622 30430 | 91.794 .36
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o] 1131 [ 2119 - s
I S N | I o _ _
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2 90.484 .91

L(\hlhE‘SP(Slll T ang dynasties) ¢ ~ 612 82+4. 6() 24.684-. ‘JQ‘ 1. 7‘P:t 1225.604 .97 6. 9.):}: 41 "96.204+ .50
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are also given in the same table. There arc only three series-—viz. the Chinese
in general, the Kanaka and the Moriori—which are long enough for the purpose
of examining sexual differenices. The sex ratios (male mean/female mean) which
are derived from the mcans given in Table I are provided in Table II. Of the

Table Il. Sex Ratios of the Absolute Measurements and Indices
for Three Raci.l Series

T~ Series Chinese b4 .
S~ ) | Kanaka Moriori | Hlif;?gb
Characters \ (in general) | ’
| !
_ vwrliiﬁ 4,]' e ,_1‘ S |¥_,V S
£ ' Chord mg [oLol . Log 98 | 1.03
s I R R
| | |
3 Chord np ! ROt i 1.05 97 | 1.00
S - R S _
~ H
- \ ‘
= Sub. to np i 1.47 [ 1.93 1.41 r 1.61
—
S Are np ‘ 101 | Loy | Lol ‘ 1.03
| ¢
JE— Q ] p ; —_— - [P O ———
DUO. N i
: Chordnp | 149 SRR R | a7
g , ) e
I O Y- SN & B AR 98
Arcnp : | [

six characters, four—viz. the two chords, the arc and chord-arc index —show only
slight sexual differentiation. The ratios for these range from .97 to 1.09, the
male being the greater in nine cases and the position being reversed in the other
seven. Judging from such slender evidence, there is no suggestion that these
ratios are significantly different for ditferent races. However, sex ratios for the
remaining constants—the subtense and subtense-chord index~-for the three series
are considerably higher, varying from 1.40 to 1.93. It has been shown in earlier
studies of facial flattening!? and of the malar bones? that for any racial series
the ratios for facial subtenses tend to be greater than those far facial chords.
The same is true for the measurements of the glabella projection. The measure-
ments confirm the common supposition that the forward projection of the glabella
region is, on the average, decidedly more marked for male than for female crania.
The subtense and the index derived from it might prove to be of value in sexing
individual crania by metrical means when they are considered in conjunction

with other characters.

1T. L. Woo and G. M. Morant: loc. cit., pp. 196-250.
2T. L. Woo: “A Biometric Study of the Human Malar Bone,” Biometrika, XXIX, pp. 113-
123, (1937). .
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V. Ravial Comparisons of Mean Measurements. The mean measurements
for different characters from which racial comparison can be made are given in
Table I. The number of male series represented is not large, but it is sufficient
to give a fairly good estimate of the value of the new characters for the purpose
of racial classification. Figs. 2-5 give distributions of the constants taken in
pairs.

Fig. 2. Inter-racial Correlation of the Cherd np and Its Ave (Male Means)
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Orissa.
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Fig. 2 shows the inter-racial correlation of the chord np and the corres-
ponding arc. Except for the Fuegian and Dayak series which comprise 11 and
13 skulls respectively, all the male means are based on 15 or more individuals.
Tt is clear that the inter-racial correlation between the two characters is-very
high. The same is true for the intra-racial coefficient between the same constants
(see Table V). In both measurements the Fuegian and Eskimo types have the
largest values and these differ from all the others with marked significance. The
means of Oriental and Oceanic races are larger than those of Kuropean and Indian
ones, but no clear distinctions cam be made between the Oriental and Oceanic
series on the one hand, and between the European and Indian ones on the
other. In several cases, however, differences between the means for series
representing the same family of races are statistical significant. Both measure-
ments are capable of making many clear distinctions between different races
but they fail to differentiate all pairs of the families of races from one another.

Fig. 3 shows the inter-racial correlation of the chord np and the subtense.
The arrangement given is more interesting. The five racial groups —American,
Oceanic. European, Indian and Oriental-—are seen to occupy their own respective

Fig. 3. Inter-racial Correlation of the Chord np and Its Subtense (Male Means)
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Fig. 4. Inter-racial Correlation of the Chord ng and Subtense

from the Chord np (Male Means)
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areas without any overlapping for the material available, although the reries
represented in each group are quite few in number. It should be noted that
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if each character is considered separately no such clear inter-group distribution
is made such as that shown in Fig. 3. Judging from the subtense measurement
only, Australian and Fuegian crania have the most projecting glabella as was
anticipated. The subtense for European races, being intermediate in position
between the two extremes, is definitely higher than those for both Indian and
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Oriental races.  The means of the subtense for the three Indian and six Oriental
series are very similar if the Andamancse series is excluded. It is of interest to
note that the Andamanese type has the lowest subtense which is widely removed
from those for other Oriental tyvpes. It is clear that the subtense measurement
and its chord considered together are capable of providing a suggestive inter-
group arrangement. They are also in some cases capable of differentiating
clearly some pairs of races helonging to the same family.

Irig. 4 shows the distribution of the series given by the means for the chord
ng and the subtense to the np. It shows that the arrangement provided by
these two constants is very similar to that in Fig. 3, except that the two American
series are closer to the Oceanic and Oriental series. Hence it is clear that the
two chords ng and np are of almost equal value for the purpose of arranging
races. ’

A distinet but negative and spurious inter-racial correlation is found between
the two indices which are treated in Fig. 5. It is obvious that the indices ar-
range the races in somewhat similar orders, but the subtense-chord index dis-
criminates them far more clearly than any other index does. Considering the index
involving the subtense first, the arrangement provided is quite interesting.  The
range for the four Oceanic races varies considerably from 13.6 to 21.1. The
Australian serics stands at the top of the distribution as appeared in the case
of the subtense, and the point indicated is widely removed from those for the
other three Oceanic series. Three racial groups—the European. Indian and
Oriental—are seen to occupy discrete ranges, showing that the European glabella
region is, on the average. more protruding than the Indian and still more so
than the Oriental. It is not without interest to note that the means for the
suanche and Eskimo series are not significantly differentiated from those for
the Indian races. The position of the Fuegian tvpe is within the range for the
Oceanic group. The mean for the Andamanese skull ix again extreme. We
may conclude that the subtense-chord index may be counted as a valuable crite-
rion, since it shows many clear intra-group differences, and it also makes several
clear inter-group distributions. The chord-arc index fails to make any clear
distinctions between{ the different groups of races, and it fails, too, to provide
any intra-group arrangements to which significance can be attached. The re-
lative value of the two indices can be further compared by considering some
additional data. The following table shows the weighted means of the two
indices for paleolithic skulls of both sexes compared with the modern ones.
In the majority of cases the values were derived from mean measurements of
sagittal type contours .-~ in Biometrika and other journals. Tt is clear that
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Table IIT.

Variabilities of Measurements

Standard Deviations

Series £.
Measurements I Indices
‘ | -
. (2) (3 G ] (6)
Male Chord np | Subtense ( 1 100 Sub. np ‘100 Chord np
to np Chord np Arcnp

Chinese (in general)

|
3.89+.19 | 0.844-.04 |

Chinese (Southern) ..

2.474.14 | 0.674.04 -

|
|
| 3.33+.16 . 1.634.08
}
|
|

3.624.20 | 2.194-.12

[Burmese

)

2.264.10 | 0.693.06

3.294.28 | 2.304.19

}Tavanese T

2.314.17 | 0.844.06

Punjabi

2.874.15

0.754-.04 | 2.884.15 |
|

4.534.34 | 3.304.25

4.064.22 | 3.974.21

Indian (Bihar and Orissa)

2.634.21

0.80+.06 |

4.634.36 | 2.794.22

Singalese ..

2.664.26 i 0.764.07

4.164.40 | 4.524.44

English

{talian

2.943.21 | 0.894.06 |

L7742 | 0.714.05 |

476434 | 2.604.19

1.854.12 | 3.43+.23 | 4.16+.28

Swedish

2.024.17 | 0.774.07

~

4.184.36 | 4.844.42

Finn ..

1.924.20 | 0.934.09

4.834.49 | 3.414.35

Australian

‘ 3.194.21 | 1.35;{;.09j 3.514.23

| I !
1.614£.09 | 204417 | 1.354.08 | 3.354.19
|

5.50+4.31 3.79+4.22

| 5.304.35 389:t 26

|
‘-’-74:t-21 | 117409 | 312424
\

3.484.29 | 1.144.09 v 3.844.32

4.38-4.33 3.14:}:.24‘

444437 | 3.414.28

147i1 293:t 4\092:1:08J298i2o

3.544.29 | 3.824.32

Kanaka
Maori
Moriort .. .. ..
[Eskimo
Female

Chinese (in general). .

K anaka

oriori

3 954-.23  0.774.05

3.164.19 | 1.70+.10

_.30:1:.15% 0.814.05 4 2.544.16

3.814.25 | 3.484.23

2.204.23 0.45:t.00

2.03+4.21 / 2.524.2 | 2.414.25
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of the Projection of the Gilabella

Coefficients Variation

Measurements | Indices
(N | (2) (3) | (4) | (5) - (6)
Chord ng Chord np Subtense | Are np _ 100 Sub.np | 100 Chord np
to np ! Chord np Are np
16.45:t.797v i ;;}i 837 - 36.0541.73 - 17123%.83 31.9341.53 1.72+4.08.
klg; (;;t b‘; V ]2.3(75;_-?.70 | 31.31:1:1.9177—1 7 l";t);t 69 o ‘%;;Qi—_)(}ol TéSi—_T?.‘
g ATO:;;JIQQ:;VdTl.soiz.ggﬁrAt;;s»G:t,ss snotpzer | 243420
11.374-.86 : lll&;j-\; e 377.33:1:2,82 ;; 10.82+4.82 | 39.88:5}7.(]1“‘ 3.494.26
18.()1:{:,95 ) 17.23:E.01 ) 3:17.09:}:1.81 4 16.214-.86 B 30,62:t1,65 V 4.24+4. ‘7‘: 7
R I S . S U
14.8341.19 14.024-1.12 3646:{:3.21 \I 12.754-1.02 ‘ 38.914-3.48 3.004.24
B 16.57351‘.6: 13.8341.35 v‘f 33.33-43.24 ‘_—i;;;;1 5? ‘ 34, 6;1:3 37 ) 90£g a
- I4.68:t1.0; 15.3541.13 29.574-2.30 7 ; 15.2641.12 ‘7g 9;;) 34 #‘;ﬂii‘_’v()ﬂ |
wl?l;);_;;‘ ) 1707.61:{:,72 -72’;11:1:1.85 | 9.9]:{:.677 - 22.194-1.50 4.65:{:.;%1
_7g:;)2:t.867 10.724.93 26.8342.30 1r 9.384.81 -ﬁi 27.3942.34 | 5.394.46
9.184.93 10.2(&71.04 | 32..56:53.31 1021104 | 31.6743.22 3.724.38
14.474.84 | 14.454-.84 31.54+41.96 ' »Erso;trisgwr 7 6771>77:Atil—(:87 4.20;‘_;47_
14.304-.95 14.304.95 34. E)i) 27 l 14, 4;;797 W} 30.1341.99 | 4.244.28
sapos | 1248198 | B4 s | i&?)&;’;T_;%gf;};;;';?;@.23
‘7717’}4271:t1.43 | 17.0841.42 39. 7":{:‘3 30 N 17. 44;1 4077 h‘; ’7‘;:|:’ rsulf ;.6!)1.31 k
_’1140;;5 N “ 11.85:{::{;; o 30. 76:]:_"01 ull z;; 9; ) ;sov-_tz:n 4.084.34
|
N
16.44+4-.97 17.56241.03 1’ 48.7342.86 " 16.66+4-.98 : 44.944-2.64 1.774.10
11.67:{:.76’ ) 10.87;.7l~ 717;771;1:;‘3; P‘AMIIAS;:;:T; 39.28:}:2;:575;” 3.69+-.24 7
— - ! i : ] e ]
9.8641.03 10.484-1.09 } 22.1742.31 9.234.96 25.7142.67 2.634-.26
| | }‘
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the subtense-chord index distinguishes the racial types, the two sexes and speci-
niens of different periods far more clearly than the other index does.

Specimens Palaolithic Crama* Modern Crania
Sex Male ‘i Female Male ‘ IFemnale
Subtense-chord 21.21 ' 15.00 11.27 7.68
Index (15)% (9) (1600) § (486)
Chord-are Indcx 90.49 \ 92,00 ; 46.62 i 98,40
(15) i (%) | (16G00) (486)

|

* Materials nearly all devived from Morant’s papers on Studies of Palaeolithic Man published in
the Annals of Fugenics,London (1926-1930).

1 Figures in brackets give the number of specimens pooled.

VI. Comparison of Variability and Correlation. Table 11T gives the standard
deviation and coefficients of variation for all the racial distributions of absolute
measurements and indices made up by 20 or more crania. The sexual differences
in variability may be considered first. For the measurements of size, varia-
hility is usually judged by the coefficient of variation, while for the measurements
of shape it is judged by the standard deviation. For these constants, out of 18
possible comparisons there are only 7 cases in which the difference of corres-
ponding male and female values cxceeds 3.0 times its probable error. In six
cases the male constant is in excess of the female and there is only one case for
which the reverse position is observed. This seems to indicate that the male
variation shows, on the average, a distinct tendency to be greater than the
female. However, as few series are available for comparison no definite con-
clusions of this kind can be drawn. Racial comparisons of the male constants
of variability may be considered next. The percentages of significant differences
—viz. for cases for which the ratio of the difference betweefi two constants to
its probable error is greater than 3.0—between pairs of series arranged in three
groups are shown in Table IV. 1t is clear that the percentages in each horizontal
row are not markedly different, but those in each vertical column are quite
different. In other words, the differences of the variabilities of the same charac-
ter are not markedly different for different kinds of racial comparisons, but those
of different characters vary considerably. The percentage of significant dif-
ferences is highest for the chord-arc index, and for the two chords, one arc and
subtense-chord index, the percentages gradually decrease in this order. The
subtense measurement has the smallest percentage. it should be noted that
the variation of the last character is the least inter-racially, but its, intra-rdcial
variation, as judged by the coefficient of variation, is the largest amo: : the
characters compared. (See Table 1TT).
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Table IV Percentages of Significant Differences (-5~

>3.0) in Varia-

Of N
bility for the Six Constants (Male Series)
Percentages of Significant Differences in Variability
between Serics of:
Characters R e ———
I
the Same Family | Different Families , All Races
(21 comparisons) | (99 comparisons) | (120 comparisons)
Chord ng 24.0 28.4 27.5
Chord np 28.0 22.1 23.3
Sub.tonp | 000 . | 4.2 3.3
| o i B o -
Are np " 24.0 ‘ 30. 20.2
S 7;‘,_, — —— - } - e - -
bub np | . i
Ochond | 16.0 ‘ 12.6 | 13.3
SR B - —
m}f—rd P ’ 36.0 [ 43.2 41.7
re np ‘, |
— e — [; —— —_— —_—
[
!
All Characters ‘ 21.3 ’ 23.5 i 23.1

Table V. Intra-racial Correlations of the Measurements
of Glabella Prominence
‘ ‘ Pair of Characters
JVIale SCT?:US ‘ CIYO. Of T I T
rama Chord* and Chord* and Subtense and l Two Indice
‘ Subtense Are Arc ‘ wo fndices
b R e e EE
inese \ 0Q .
<in,ge,r£effﬂi)‘ 99 04106 0.08+.003 | 068304 | —o. 514.05
Javanese { 40 0.484-.08 0.9: »:t 01 0. bl:t 07 | —0.684.06
Punjabi ‘ 81 0.414.06 0. 96:t 0 0.524. 05 “ -0 4zi 6
English 1 44 0. 44:}_—.08 0. 98:}: 004 0.554.07 | :t 07
Australian I 81 0.514.06 o.qu:.ol 0. 65:t 05 } -0. 61:}_— 04
Kanaka L 52 0.444.08 0.94+4.01 0.664.05 | —0.824.03
| —— o - _ -
Moriori | 33 0.69+. 06 0.974.01 l 0.774.05 —0.534.08

* Referring to the chord np.
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Table V gives the intra-racial correlations between certain pairs of the
five constants for some of the larger male series. It will be seen that the co-
eflicients for the same pair of characters do not differ with marked significance,
while those for different pairs of character vary considerably. The results appear
to be similar to those found in the case of variabilities. It might have been
anticipated that since the are and the subtense both provide a measure of the
curvature of the glabella region they would be highly correlated with one another
But in faet the highest correlation is found for the chord 7p and the corresponding
arc.  The cocflicients range from .94 to .98 and they are appreciably higher than
any others in the table. In other words, intra-racially the larger the chdrd is,
the greater 1s its corresponding arc. A high but negative and spurious cor-
relation is found between the two indices considered, simply due to the fact that
both have a common component of the chord np.

VII. Conclusions. The metrical material dealt with in this paper is ample
cnough to show that racial tvpes of craninm differ gnite appreciably in both
the size and shape of the glabella region. On the basis of the analysis given
above some tentative conclusions in connection with this feature may be drawn

as follows:

(1) Tor the subtense measurement and the index involving the subtense
the sexual differences are large.  This indicates that the glabella region of the
frontal bone is, on the average, definitely more protruding in the male than in
the female as is generally supposed. For the other characters considered the
sex ratios are of the usual order.

(2) Judging from the few series available the male variation shows a ten-
dency to be greater than the female.

(3)  Of the characters considered the subtense-chord index is the most
valuable racial character, and it shows many significant differences between
different racial series; it makes several distinctions between family groups of
races and it also distinguishes modern man from early prehistoric ones. It is
of the same nature as skin colour, the nasal index, measures of prognathism, of
the flatness” of the facial skeleton and certain measurements of the-malar bones.
Hence it is suggested that this index might be included with advantages in the
routine descriptions of racial series of crania.

(4) The chord-arc index shows some significant differences between the
means of racial series, but it fails to make clear distinctions between the different
groups of races. It thus appears to be of little value for purposes of racial classi-
fication.
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(5) The four absolute measurements, especiallv the subtense. seem to
.distinguish the racial types in much the same way as most of the usual cranial
characters do. They are capable of giving clear and suggestive airangement
when the means are considered in pairs by constructing bivariate distributions,

(6) In the case of the variation and correlation there are no marked dif-
ferences between the different groups of races compared.

Finally, the writer wishes to thank Dr. Morant of University College, Loudon,
for giving him many suggestions in connection with the technique of measure-

ments.
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