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An Anthropometric Study of the Chinese Clavicle Based on
the Hsiao T’un and Hsiu Chiu Shan Specimens

By T. L. Woo

1. Introduction. Among the various bones of the human body, the clavicle,
as it connects the upper limb with the trunk, is undoubtedly one of the most
interesting for physical anthropology. The available literature concerning it is
far less extensive than that concerning the bones of the limbs and the pelvis.
Possibly due to the fact that the clavicle is smaller in size and peculiar in form,
it has been generally neglected by colletors and investigators.

In the last fow decades, studies on a few series of clavicles of different races
have been published,! but most of these publications are of little value because
in them the clavicle is only briefly dealt with in conjunction with other bone:
and the characters described are few in number. A detailed study of the English
clavicle by F. G. Parsons appeared in 1917 in the Journal of Anatomy.? Besides
the direct maximum length and the circumference at the middle, he obtained
several linear and angular meesurements from drawings of the horizontal and
vertical contours for which he constructed types in order to examine the curva-
ture of the bone and other features. As the methods used in orientating the
bone and the contour measurements taken on the basis of that orientation aro

hat i the ical results arrived at are not of great value
for racial comparison. This point is discussed in detail in a later section of the
present poper. Metrical data relating to the clavicle of Asiatic races, especially
the Chinese, are extremely meagte. The only valuable study of Chinese skeletal
remains was made by D. Black?® In his paper which appeared in 1925, nine
principal bones, including the clavicle, were examined in the case of three series
of specimens. Two of these series are of prehistoric date: one is from Sha Kuo

+ Anthropological writings on the clavicle up to 1925 are given in tho references under “Schulter-
girtel” in Lehrbuch der Anshropologie by R. Martin, Dritter Band, pp. 1605-1608.

1F. G. Parsons: “On the Proportions and Characteristics of the Modern English Clavicle.”
Journal of Anaiomy, Val. 51, pp. 71-93, (1917).

sD. Black: “The Human Skeletal Rerasins from the She Kuo T'un Cave Deposit in Com-
parison with those from Yang Shao Tsun and with Recent North Chine Skeletal Material.”
Palacontologia Sinica, Seriea D, Volume I, Fascicle 3, pp. 1-120, (1925).
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T un near Liaoning and the other from Yang Shao Tsun in Honan. The third
series is of modern date- collected from the North China plain. In the case of
the clavicle, the author merely took one  direct measurement—the maximum
length. Inaddition to this he made detailed observations on different tubercles of

- the bone. It was ‘concluded tHat the general character of clavicular modelling
is similar in the Aeneolithic and recent North China series, while iri certain
morphological characters all these Chinese clavicles display group features which
evidently distinguish them from those of non-Asiatic origin.

The present study deals with the clavicle only. The datd examined relate
to two series of specimens, of both sexes, obtained from ‘two different regions of
the country. A considerable number of charactets, both metrical and mor-
phological, are used. Several of these were newly devised for the purpose in
view. The objects of this study are two-fold, namely: (1) to throw new light
on the features of the Chinese clavicle by making comparisons bilaterally, sexually
and racially between the available series of the same or different races, and (2)
to test the validity of some improved techniques used which may be valuable
in the future routine description of the bones of other racial series.

II. Description of the Material. Two serios of Chinese clavicles obtained*
from different parts of the country are dealt with in the present study. The
sources of the material are:

(1) Hsino Tun Series. More than 30 complete Chinese skeletons, including
the crania, were excavated in 1929-1932 by Dr. Li Chi, the head of the Archwo-
logical Section of this Institute, and his colleagues from ancient graves at Hsiao
Tun, west of the city of Anyang, Honan. ~Of these skeletons there are 32
clavicles of both sexes available for According to the
evidence they belong definitely to the people of the Sui-T‘ang dynasties (a.D.
581-899), probably of the better class. All the skeletal material recovered at
Hsiso T'un has most generously been placed at my disposal for study, a privilege
for which I must acknowledge my indebtedness to Professors Fu Ssi-nien and
Li Chi. Two separate studies on the crania! and humeri? of the same series
will shortly be published. A full account of thé discovery of the Hsiso T‘un
material is given in the first paper mentioned. The present series consists
of 18 right and 14 left clavicles, and among these there are only 13 pairs.

(2) Hsiu Chiu Shan Series. 214 modern Chinese clavicles of either sex,

together with the corresponding crania and other parts of the skeleton, “were

collected in the spring session of 1936 by thé writer from numerous unclaimed

1T.L.Woo: “A First Study of the Chinese Skull Excavated from Hsiao Tun, Anyang,” (ready
for pubhcnhon)
L. Woo: *“A Study of tho Chinese Humerus,” (ready for publication).
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graves of Hsiu Chiu Shan, north of Hsia Kuan, Nanking. These specimens un-
doubtedly represent, the bones of people of poor class who inhabited the neigh-
bourhbod of the city. With the excéption of a small number of cases (16.8%) of
which the birth places of the occupants of the burials were obteined from the
reading of the inscriptions on the tomb 11 the
natives of provinces of the Yangtze delta, pnrt!t‘ulmm of the origins of the people
are unknown. However, the eastern Chinese, the writer believes, are better repres-
ented than the people of any other part of the country. Of the .total number of
specimens, 104 ate right bones and the others left. There are only 81 pairs.

In both series, the specimens are nearly all fully adult, as the second centres
of ossification for the medial end in a great majority of cases are completely
fused. It has generally been recognised by anatomists that the clavicle in males
is longer, stouter and more massive than that in females, and that the curvature
is also morc matked; in males its acromial and sternal ends lie at the same level
or the former is the higher, while in fomales the acromial end is at & lower level
than the sternal one. But in actual fact, the variation of characters of the
clavicle in both sexes is s large as those for any other part of the skeleton,
and the overlapping of the male and female distributions for any character is
considerable.  An experienced observer will often have great difficulty in
sexing the skeleton from the features of the clavicle alone. According to Par-
sons’ experiments! on the sexing of the English clavicles of which the sex was
proviously known, he found that there is an error of 22 per cent., if the sexing
of specimens is based on the lengths of the bone only; an error of 16 per cent. on
the circumference of the shaft at the middle; an error of 26 per cent. on the size
of the inner end calculated from the sum of the height and width of its articular
facet. Hence from one-sixth to one-fourth of cases of isolated clavicles will be
likely to be incorrectly sexed. Fortunately, the present material mostly con-
sista of complete skeletons. The observer is thus able to examine thé characters
of the crania, pelves and long bones of the same individuals. As a result of
careful sexing, it is found that there are 193 and 13% bones in the Hsiao T‘un
series, and 1328’s and 82¢’s in the Hsiu Chiu Shan series, respectively.

Most of the bones are preserved in a good condition, especially those of the
Hsiso T*un series. When considering sll the bones together, there are 15 per
cent. of cases in which the acromial ends are wholly or in part defective, or worn
as o result of exposure. Approximately 5 per cent. are in a similar condition
at their sternal ends. These are more frequently found in the Hsiu Chiu Shan
specimens. The measurements are taken as far as'possible on all the bones.

¥. Q. Parsons: loc, cit.




M1 Measurements Taken. The metrical characters tecotded fall into
three classes, according to the techniques used, viz.: 1. direct measurements,
2. those obtained from the horizontal contour section, and 3. those obtained
from the vertical contour section. The definitions of these two sections will
be given later.

1. Direct measurements. There are only 8 absolute measurements of the
clavicle defined in Martin's Lehrbuch Of these 4 measurements were adopted
and taken on the Chinese speci ding to the definitions given. The
other four have not been used in the present study on account of the fact that
measurements of somewhat similar nature can be more accurately obtained
from the drawings of the contours. The measurements are:

(1) Maximum length of the clavicle, the greatest distance from the most
lateral point of the acromial end to the most medial point of the sternal end,
taken with the osteometric board. The specimen is placed in a horizontal plane
with the inner surface in contact with the side wall of the board. In neatly all
cases the maximum length of the bone is obtained in this way. A line con-
necting the two points of contact on the posterior border of the bone is termed
the base-line of the clavicle, which is almost parallel to the maximum length.

The mensurement taken in such a way is practically the same s that given by
Gther authors.

(2) Transverse diameter of the shaft at the middle, a maximum horizontal
diameter taken from the anterior edge of the middle of the bone to the posterior
edge of it. The points used for the mid-section with regard to the maximum
length should be previously marked in pencil.

(3) Sagittal diameter of the shaft at the middle, & maximum dismeter
taken vertically and at right angle to the previous moasurement. Both diame-
ters are taken with small calipers.

(4) Circumference of the shaft at the middle, taken at the same mid-section
of the bone with a steel tape.

2. Measurements taken from the iorizontal section. Before considering
the measarements obtained from the contours it is necessary to understand
clearly the method of orientation of the bone employed. Parsons? was the first
to introduce the technique of drawing both horizontal and vertical contours
of the clavicle in conmection with English material. According to”his method,
a small tuberle for the sterno-mastoid muscle, directly above the sternal end, is
used for orientation. Failing this he supposes that if the anterior and posterior

+Bee Martin's Lehrbuch der Anthropologie, Zweiter Band, pp. 1005-1006,
*F. G. Parsons: loc. cit.
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i.orders of the.acromial third of the bone are placed in the same horizontal plane
then the bone is orintated very nearly in the living position. 1t should be
noted that any plane must be geometrically determined by three fixed points.
Tt has been found that the tubercle for the sterno-mastoid muscle is very difficult
to locate in many cases, or it may be entirely missing. And tubercles of irregular,
variable forms are often found on the anterior and posterior borders of the acromial
third. For the sake of accuracy, the horizontal plane of the bone adopted in
the present investigation is precisely determined by the following three points:
(a) the mid-point on the superior medial edge of the sternal end, when the bone
is hold in a horizontal position as accurate as possible; (b) the most projecting
point on the anterior border of the bone at a distance of one-fifth of the maximum
length (measurement 1) from the acromial extremity, usually located at the sharp
edge laterally to the eminence of the deltoid tubercle if it is present; and (c) the
most projecting point on the posterior horder at the same distafice. The latter
two points are ined in the same hori 1 position as ioned above.
When the bone is properly ori d in the plane di ined by the above
three points and clamped in position, the horizontal outline of the clavicle is
then drawn on the paper by a pen of conical form and a prismatic bar which
are both attached to the stereograph by Schwarz.! The form of this bar and
the operation of the whole instrument are shown in Fig. I (A). The bar? was spe-
cially designed by the writer for the purpose. The vertical bar which has three
edges, is about 2 cms. long. In making the drawing the outer or working edge
(see the line ab in Fig. I, A), which corresponds exactly to the central perpendi-
cular axis of the pen, is always kept in contact with the bone. In the middle
of the surface diametrically opposite to the working edge is attached a horizontal
bar which is in turn fixed to the free perpendicular of the By means
of & bracket and a screw. The working edge can thus be readily moved in any
direction with the help of the three movable frames of the stereograph. To
draw the vertical contour we only need to turn down the handle of the clamp
and bring about a rotation through 90° of the clamp that is holding the bone
in the horizontal plane (see Fig. I, C). When drawing these contours, the mid-
points® on the medial and lateral edges of the superior surface of the two clavi-
cular extremities, as well as the conoid tubercle, are marked as points on the
paper, and from these several measurements are later taken.

3 The stereograph used is the ono originally designed by Schwarz for drawing the contour of
the mandible.

#1 wish to thank most heartily Dr. G. H. Wang, the Director of the Psychological Institute,
Academia Sinica, for help in making this special bar for me in the laboratory of bis Institute.

The mid-points on the medial and lateral margins of the bone must be marked on the outline
aapoints on the contour, and the former is practically one of the three points used to determino
the horizontal plane.
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Fig. I (A) The Drawing Instrument in Use. (B) The Clamp, Holding
the Bone in a Horizontal Position. (C) The Clamp, Holding
the Bone in a Vertical Position
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It is evident that the drawing of contours with an instrument of this kind
3 much more convenient than the 1use of Licae’s or Mollison’s dioptograph.
The advantages of the revised method are two-fold: (a) the p[ane determined
by three definite points can be fixed in any specimen, and (b) the two planes are
exactly perpendicular to each other.




The form of the clavicle is curved like the letter S: it is convex forwards
at its medial part and concave forwards at its lateral part, corresponding to the
hollow between the chest and shoulder. The relationship of the chord between
the mid-points of the two terminals of the bone to the corresponding arc is
important for the purpose of investigating the curvature of the clavicle. If
the chord and arc coincide with each other, there is, of course, no curvature.
When the arc becomes more convex, both anteriorly and posteriorly, the diver-
gence of the two measurements will be greater. Since the form of the bone
presents & double curve, the total chord and its arc must intersect at one point,
which divides the whole length into two separate curves, viz. an outer concave
and an inner convex _arve, viewed anteriorly. The former is bounded by its
outer chord and arc, and the latter bounded by its inner chord and arc. The
two parts divided in this way indicate the natural state of the curvature of the

bone better than any artificial division would.

The following measurements, either linear or angular, are obtained from
the horizontal section defined above. Fig. II, (A) shows all the points from
which measurements sre taken. The definitions are:

(5) Total arc of the clavicle. After the horizontal section has been properly
orientated, the mid-points’on the medial and lateral edgos of the acromial and
sternal ends are marked (see ¢ and d of Fig. II, A). A central broken line from ¢
to d alqng the bone is then drawn carefully so that at all points it is midway
between the anterior and posterior borders of the bone. The total arc is taken
from the point ¢, the terminal of the acromial end, through the central broken
line previously marked to the point d, the terminal of the sternal end. This
cun be measured conveniently with a slip of ruled paper.

(6) Outer arc. This arc is measured along the broken line from the point
¢ just mentioned to the point of i ion of the entire arc and the chord (c-d),
i.e. the point e.

(7) Inner arc. This is messured slong the broken line from the point
€ to the point d, the terminal of the sternal end.

(8) Total chord of the clavicle: the distance between the two points ¢ and d.

(9) Outer chord: the distance between the points ¢ and e.

(10) Inner chord: the distance between the points ¢ and d.

(11) First segment. This chord is taken from c to f. The last is the point
of maximum subtense on the mid- (broken) line of the section from the outer
chord (ec). . .

(12) Second segment. This chord is taken from the point f to the point
of iritersection e. -




Fig. 1L The Horizontal (A) and Vertical (B) Sections of the Clavicle,
Showing the Positions of Points from Which the Contour
Measurements Are Taken

md
det "

Abbreviations: mp. a, maximum perpendicular of the acromisl end; mp. d, maximum subtense
of the diaphysis; mb. a, maximum breadth of the acromial end; mb. s, meximum breadth of the
sternal ond; Ib, minimum breadth of the shaft; 1d, minimum depth of the acromial end; md, maximum
depth of the sternal end; d. ct, depth at the leve] of the conoid tabercle,

Fig. III.  The Horizental Section of the Clavicle, Showing Contour
Measurements Taken by Parsons

Abbreviations: mw. s, meximum width in the scromisl third; w. ct, width st the cafioid tuberele;
1w, least width; w. ia, width at the inner angle, w. s, width at the sternal end; g outer segment; §y,
middlo segment; va, inner segment; 88y, outer angle; and 8z, ixiner sngle. These meacurementa
are the 6nes defiried by Parsons.
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" (13) Third segment. - This. is measured from e to the point which is the
point of maximum subtense from.the inner chord (ed). -

(14)  Foutth segment. ~This is measured from the point g to the point d,
the terminal of the sternal end. :

The above four segments are numbered in order from the acromial to the
sternal end, Their axial lines are also used for the purpose of finding the angles
given below.

- (15) Msximum perpendicular of the acromial end. This is & projective
“height’ of the acromial end, measured from the most anterior point of this end
in the horizontal plane to the base-line of the bone (mp. a'in Fig. II, A). Tt
corresponds to one of Martin’s direct measurements.

(16) i i (cr sub of the diaphysis. This is &
“projective ‘height’ taken from the highest point on the upper edge of the convex
cutve of the disphysis to the base-line (mp. d).

(17) Maximum breadth of the acromial end. This is the maximum bresdth
of the section of the acromial end taker: perpendicular to the first segment of
(mb. a). Without this limitation, the points where the maximum breadth may
be taken as shown by Parsons are somewhat indefinite.!

(18) “Maximum breadth of the sternal end. This is the maximum breadth
at the sternal end, taken in the same way as the last but perperdicular to the

. fourth segment dg (mb. s).

(19) Minimum breadth of the shaft. This minimum breadth is taken at
the natrowest part of the shaft regardless of where this is (1b).

- (20) Distance of the pesition of the minimum breadth. The distance
from the mid-point; of the minimum breadth to the vertical tangent to the acromial
end is taken, 8o it is parallel o the base-line.

(21) Outer angle. This is measured between the first and second segments.
Tt is the cfe / shown in Fig. IL, A.

(22) " Inner angle. This is similarly measured between the third and fourth
segments, viz. dge /.

The method of measuring the angles described here is quite different from
Parsons’ methed. His outer and inner angles relate to three segments, i.e. the
B3, 8y, and ya lines in his figure. The framework of his reconstruction of the

+ Parsons took the width et § places fromt the horizontal sedtion: (1) miaximum width in the
scromial third, (2) width at the conoid tuberole, (3) miinimum width, (4) width at the inner angle, -
and (5) width of the sternal end. In the presen study wn!y ‘the minimum breadth is taken in the
same way. Our first and last widths are not milar.to théae tisgd by Parsons. - His measurethonts
of the second and fourth widths sro entiroly omitéed owing to the fact that both are somewhat vagus-

Iy defined by him. .
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korizontal type contour, especially showing the angular measurements taken,
is reproduced here for comparison in Fig. III. According to his method, it is
clear that a change in one angle is necessarily correlated with a change in the
other. The advantage of the revised method used for taking theso angles is
that the two are not necessarily correlated, while the apices of the angles (f and
¢ in Fig. T, A) are the points of maxi from the

chords. Two individuals of any given race, or two racial groups, might have the
same value of one angle while differing quite significantly from each othér in the
other angle.

(23) TInclination of the entire chord of the clavicle. This is the angle
between the entire chord ¢d and the base-line ab, measured with a protractor.
1t may be of value in indicating the relative positions of the terminals of.the two
ends with regard to the base-line. Tt is evident that when the two extremities
are more bent upwards and downwards the angle in question will be greater.

3. Measurements taken from the vertical section. When drawing the
vertical contour it is not necessary to reset the bone. All that need to be done
is to turn the handle of the joint downwards through 90 degrees (seo Fig. I, C).
The anterior border of the bone is now uppermost. The plane thus fixed is
exactly perpendicular to the horizontal one. In this plane we take the following
four measurements on either side and these are shown in Fig. IT, B.

(24) Minimum depth of the acromial end. This minimum projective depth
_is taken at the acromial end. It usually lies in the range between the terminal
of the acromial extremity and the level of the conoid tubercle. The form of the
acromial end in the vertical section, unlike that of the horizontal one, is usually
concave both on the anterior and posterior borders. For this reason the meas-
urement of the minimum depth is chosen (Id).

(25) Maximum dépth of the sternal end. This projective depth is taken
wherever it appears at the sternal end (md).

(26) Depth at the level of the conoid tubercle. This projective depth is
taken from the central point of the conoid tubercle to the opposite edge of the
section. The point of the conoid tubercle should be previously marked in pencil
(d. ct).

(27) The distance of the position of the conoid tubercle. A horizontay
distance is measured from the centre of the conoid tubercle to the extremity
of the acromial end, taken parallel to the base-line. This messurement may be
taken from either standard plane. Since the tubercle appears more marked in

— 10 —



the vertical plane, it is included as one of the characters of this group. It should
be borne in mind that the first three depth measurements are all perpendicular
to vhe base-line. Readings of the above characters measured with the osteome-
tric board, or with a tape or slip of ruled paper, are given to the nearest 0.5 mm.,
while those measured with small callipers are to the riearest 0.1 mm., an instru-
ment with a vernier scale being used.

4. Indices. In order to obtain measures of the shapes of different parts
of the bone, the following 10 indices Were used. Several of these are new ones
derived from measurements of the horizontal and vertical sections. Their
definitions are:

(28) Caliber index:

100x Ci of the shaft at the middle (4)
Maximum length of the clavicle (1)
This index expresses the relative delicacy or robustness of the bone as a whole,
the larger the value, the stouter the bone.
(29) Shaft index at the middle:
100x Sagittal diameter of the shaft at the-middle (3)
Transverse diameter of the shaft at the middle (2)
A higher value signifies that the cross-section at the middle of the shaft shows
& closer approach to the cylindrical form, while & lower value indicates greater
flattening of the shaft transversely.
(30) Length-height index of the clavicle:
100x i subtense of the diaphysis (16)

Maximum length of the clavicle (1)

The more curved the specimen is, the larger the index will be.
(31) Claviculo-humeral iridex:
100x Maximum length of the clavicle (1)

Maximum length of the humerus?

2 Parsons took the depth at four places; namely: (1) the minimum depth of the acromial end
(2) depth at the conoid tubercle, (3) depth at the middle, and (4) depth of the sternel end. The
first, third and fourth measurements of depth are taken in a similar (but not the same) way in the
prosent study but they are all perpendicular to the base-line. The depth st the middle is omitted
since it was taken directly from the bone.

2 This represents the firat measurcment of the humerua in Martin's Lehrbuch. Ita definition is:
the greatest distance from the highest point of the caput to the lowest point of the traches, measurcd
with the osteometric board. The mean measurements of this character for the two Chinese serios
are given in the writer's paper on the Chinese humérus, loc. cit.

— 11—




This index has been widely nsed by different authors, so the comparative data
for it are more abundant than those for any of the clavicular indices.
(32) Total curvature index:
100x Total chord of the clavicle (8)

Total arc of the clavicle (5)
This index is designed to give a measure of the total curvature of the bone, the
lower the index is the more curved the bone must be.
(33) Tndex of the two ares:
Tnner are (7)
This indicates the relative extents of the two segments. As the inner arc is
usually greater than the outer one, the index will usually be less than 100.
(34) Sterne-acromial breadth index:
100x Maximum breadth of the sternal end (18)
Maximum breadth of the acromial end (17)
This index gives the relative measure of the maximum breadth taken at the
two ends of the bone.
(35) Sterno-acromial depth index:
100x Mini depth of the acromial end (24)

Maximum depth of the sternal end (25)

This is of the same nature as the foregoing index giving a relative measure of
depths taken at the two extremities of the bone.
(36) Minimum breadth position index:
100x Horizontal distance of the mini: breadth (20)
Maximum length of the clavicle (1)

This gives a relative measure of the position where the minimum breadth is
located. A lower index signifies that the position of the minimum breadth is
nearer to the acromial end.
(37) Position index of the conoid tubercle:
100x Horizontal distance from the conoid tubercle (27)

Maximum length of the clavicle (1)

As the distance is measured from the terminal of the acromial end, a lower index
denotes o more lateral position of the conoid tubercle.

IV. Comparisons of Mean M . The mean of all
the clavicul for cach sex consi and for the two
Chinete series are provided in the Appendix I. The mean constants given ars
of the following kinds: (1) mean values of the paired specimens for each sid>
soparately, (2) means for all the paired bones, the measurements of those of

— 12—



RS T

the right and left sides being pooled, (3) means for all available specimons on
each side, and (4) means for all available specimens withont regard to side. The
probable errors of these constants are only given for the longest, ie. the Hsiu
Chiu-Shan, series.
The kinds of means used depend on the nature of comparisons to be made.
Tn the presem section there are four comparisons which will be made, viz.: (1)
t ison of all the clavi characters between the two sides,
(2) the samo between the two sexes, (3) inter -group comparison between the two
series of bones dealt with, and (4) the same between different races for the fow
characters for which material is available. Excluding the case of the bilateral
comparisons, for which means of paircd specimens only are used, for sexual and
other intra- and inter-racial comparisons the pooled means for all available

bones on both sides are adopted in order to make the sampies as large as possible.
Tt has been found that differences between means deduced from paired specimens
and those deduced from all available cases are ll too small to be significant.!
Hence it is justifiable to use the pooled values for both sides for all except bila-
teral comparisons.

(1) Bilateral Comparisons.” Much have written about the asymmetry
of cranial characters but less is known about the asymmetry of other parts of
the skeleton. Since our data relate to a considerable number of characters,
it seemed desirable to examine the asymmetrical natur= of the clavicle. The
present comparisons are restricted to the male and female means for the Hsiu
Chiu Shan series although the female constants are based on fewer cases. In
Table I are provided the mean of the paired specimens for each side, and the
side ratios which are formed by expressing the right mean as a percentage of the
corresponding left mean.? If the right mean is larger than the left the ratio
will exceed 100. From the values of these ratios the preponderance of one side
over the other can at once be seen. Of 74 comparisons made for both sexes 33
of them show the right side g sater and the remaining cases the loft side greater,
There are 30 characters (80.1%) which show the same side greater for both
sexes, Although in the remaining seven cases agreement is not found between

the two soxes, yet their deviations c¢ the ratios for these from 100 are all negli-
gible. The average side ratios of absolute characters, and angles and indices
for the male series are 99.8 and 101.1, while those for the female scries are 99.6

1 Tho ratios of differences between pairs of corresponding means to their probablo errors are
sl less than 2.0.

*The ratio is 100x right mean /left mean, which may bo tormed tho “sido ratio.”” The inverse
form, i.e. 100x left mean/right mean, wes proviously used by Hrdlitka for examining the side dif-
ference of humeral characters.
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and 99.8, respectively. It is clear that clavicular characters are, on the average
approximately symmetrical. Judging from the average ratios no marked dis-
tinction can be found between asymmetry in size and that in shape.

The signi of asymmetry of clavicular features can be more accurately

by ing the di: between the two sides in terms of
their probable ertors. The latter constants depend not only on the sizes and
variations of the samples but also on the i between the !

1 After ¢ i have been made in such a way, 13 characters
for males are found to be significant and these may be arbitrarily classified into
the following two groups.

(1) Characters significantly dominant on the right side. There are only
4 characters belonging to this group, viz.: maximum perpendicular of the acromial
end (37.1,% 3.1), index of the two arcs (§ 5.9,  2.5), inclination angle of the entire
chord (1 4.6, £ 2.7), and caliber index (§ 3.8, ¢ 3.3).

(2) Characters significantly dominant on the left side. 9 characters are
included in this group: maximum length of the clavicle (3 10.4, $ 3.1), inner arc
(3 6.3, ¢ 3.2), claviculo-humeral index (§ 5.6, $ 5.9), inner chord (3 3.9, ¥
position index of the conoid tubercle (§ 3.9, $ 3.1), total chord (§ 3.6, §
total arc (§ 3.1, $ 3.1), inner angle (3 3.1, 2 3.0), and outer angle (§ 3.0, ¢ 2.7).

The characters listed in each group are arranged in order according to the
sizes of the ratios for the male series, i.e. the difference between two means of
opposite sides (Ag_r) was divided by the probable error of the difference (p.c.A),
values being given after each sex in brackets. It is of interest to note that the
order of significance for each character is not widely divergent in the two sexes.

Let us discuss at some length the asymmetrical nature of these characters.
In the Hsiu Chiu Shau series, the average maximum length of the right clavicle
in males is 144.1 and that of the left clavicle is 149.6. Though the difference is
merely 5.5, yet it is significant and the same is trua for the females. The left
dominance of the clavicular length is not only found in the Chinese specimens,
but also in those of many other races.?

Since the maximum length is greater on the left side, the total chord and its
arc are almost bound to be greater on the same side and in fact they are so. It
has been noted that the total.chord and its arc consist of two components, an
outer and an inner. The longer length of the bone may be attributed to its outer
or inner component or to both. From the ratios (A z./p.e./\ ) shown, it is evident:

# The formula used for computing the probablo error of the mean difference betwoen two sidex

2See R. Martin: Lehrbuch der Anthropologie, Zweiter Band, p. 1098.
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that both the inner chord and are are significantly larger on'the left side, but the
outer measurements have small and non-significant differences. This seems to
show that the inner component plays an unpomuo réle in making the whole
length larger on the left.

Table I.  Male and Female Mean Messurements of the Clavicle on Each
Side for the Hsiu Chiu Shan Series and Side Ratios

Means (paired)*

Side ratios
Character Male Female

Right | Left | Right | Lefs | Male | Female
|~

a. Absolute Measurements:”

(1) Maximum length of the clavicle

144.1 | 146.6-| 182.7 | 1355 | -08.4 | 081
( 2).. Transverse diameter of the shaft at tho

middle 1291129/ 116 1L3 | 100.2 | 1018
(9 Sagitel dismoter of the ehaft af the -

( 4 Cirosafororcs of tho shaft at m mld&ﬂa 374 | 373

335 | 332 |100.4 | 100.7
(*B) . Total are of the clavile . 1535 | 166.7 | 1414 | 1426 | 98’6 [ 991
(8 Outer aro 662 | 642 931 | 6201031 1018
{7)- Inno foo. .| 888| 820 M| 84| 944
() Total chani onhe r'hvmle © oo | 1417|1437 | 2207 f 1319 | psl8 | 983
) ord + e .. | 882 588 42| 663 | 98.9| 081
826| 859 | 743 77| 962
336 (¢339 | 318| 34| 9033 | 1013
2041 2711 267 27810814
407 44| 38%6| 37.6| 982 1026
45| 462 | 30.4| 3068 | 964
.« | 207 280 2710| 2565|1061 1062
(16) Maximum subtense of the diaphysis .. | 20.4 | 209 | 279 | 274 | 083 1020
(17) Maximam brondehs of the strepeimiond . | 333 215 | 198| 199 1018 0.4
{18 Maximum broadthiof thowertattod . | i1 [20.1 | 17| 119 | oro| o
(19) . Minimum bresith of the shaft . ®5| 104| 94| 821006 1020
(20) ~ Distanoe o fuaepomnnonham-mn.m t
breadth .| 7011 707 6e3| 656 90.1
(24) . Minimym depth mied nd | 951 04| 861 85|10.7| 100.0
(28)  Maxim#m depth oT e stomalond. . 232 | 228| 202 2001018 | 1009
(26) Dopth at the level of thie conoid subefole. | 1255 | 12.3| 11:9| 117|101 | 1013
 (37) The distunce of the position of the conoid .
tiberc 344] 369) a16| 329 e8| 061

b.. Angles and Tadices:
(@1 --ummgh(. L e

130°6 142268 | 083 | 7.9
16079 116273 | 988 | 900
23 ot of 6 oniire ehwoulnclmrd 56| 502

(28) Calibor index,

Shaft index at the middle
130) AAnglh»h@'lndexbfdwﬂhvwk

25.4 | 246 | 1022 | 1029
80.0 [ 803|100 | 901
20.7| 203 )100.9 | 1020
47.0 | 480\ ‘9810 | 970
(32) meuw.mmmd .
(33) Index of the two-ates
(34) Bterno-acromial broadth inde;
(30) Stermo-ncromial depth inderx .

) ~Minigmaes broadth position ridex
(37} Position index of the cnnmd tubercle

+ Seo Appendix 1.



It is of interess to note that the projective perpendicular of the acromial
end is significantly dominant on the right side. The condition is evidently due
to the fact-that the right bone is shorter in length and its acromial end is bent
more inward and projected more forward (see Fig. VII). -

Three angular measurements have been used for the purpose of estimating
clavicular curvature. It has beén found that in both sexes the outer and inner
angles are both smaller on the right side, but the inclination angle of the entire
chord is larger on the right. These results clearly indicate that the right bone
is definitely more curved than the left. It has been shown by Parsons? that
the curvatures of English clavicle of the right and left sides, ad estimated by his
index of the curvature or a sum of the outer and inner angles, are identical or
only different to a very slight extent. As hi method of both measuring and
expressing the curvature is quite different from ours, it is not possible to compare
the two races in the respect considered. According to our material two indices—
the total curvature index and length-height index of the clavicle—show a similar
result? viz. that the right bone ‘has a slightly greater degree of curvature,
although side differences for these two indices are not quite significant.

Tn the above two groups there are four indifes which afe significantly domi-
nant in either direction; the caliber index and'the index of the two arcs being_
dominant on the right side, and the claviculo-hiimeral index and position index
of the conoid tubercle being dominant_on the left. However; these cases can
all be accounted for by the sizes of their components, some being due to the
especially. large value of the denotminator- or the small value of the numerator
on the right side, and some dus to similar conditions occurring on’the left.

Out of the other 24 characters"118 absolute and 6 indj t

shown in the sbove two groups, 13 are slightly in favour of the right sideand
the remaining 11 slightly in favour-of opposite side, but Tiotie of these show a
significant lateral différence. In other words, the chafactsrs rélating to the

1 The more curved the bone is, the amaller is the size of the outer and inner angles but the larger
will be the inclination angle.

+ According to Parsons’ study, in 83 English lef¢ malo clavicles the average index of curvature,
or a sum of outer and inner angles. is 301°, while in "0 right males it is the same; but when the corres-
ponding bones of opposite sides of fifty males are taken the left index is 300° and the right 301°. In
the same way bhe average index of 84-left female bones is 306° and of 65 right female bones 305°; but
when fifty actual pairs of bones are dealt with the left is 305° and the right 34°. In the prosent mate-
rial, with the curvature of the bone measured by our sethod, the male right index of paired speci-
mens is 200°.6 and the male left one 204°.8, while in fermales the right is 200°.7 and _the left 264°.9.
In both sexes the side difference is 4°.2.

* As the denominator of the total curvature index and the numerator of l,ha lengtii-height index -
both increase with greatdr curvature, so & small value of the former index and large value of the
latter one on the right side imply & more curved bone of the same side.
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size and shape of the middle shaft, to the two extremitics, and-to the position
of some osteometric or arbitrary points, may be considered roughly symmetrical.

Tt should be noted that the degree of transverse flattening-of the Chinese
clavicular shaft at the middle is quite pronounced. In the case of the male speci-
mens from Hsiu Chiu Shan the percentage of cases with the transverse diameter
greater than the sagittal one is 93.3, while in ferales the value is 96.0. These are
slightly larger than the percentages found in the case of Baiouarii (84%) and
Alamanni (94%)2

From the above discussion it appears that the asymmetry of the clavicular
characters in many cases, especially in the curvature of the bone, may be attri-
buted to the side differences between the lengths. The question whether the
asymmetrical traits are inborn or affected by some external factors is one which
we cannot attempt to determific at present.

(2) Comparisons between: the sexes. Sexual differences of average clavi-
cular characters are considered next. In the second to fifth columns of Table
1T are provided the male and female means for all available specimens on both
sides for the two series considered, and in the last two columns are given the sex
ratios of all the characters. TFhe latter constants express the male means as
percentages of the corresponding female means.* ‘From the. values shown the
Chinese olavicle exhibits & well marked sexual differentiation, as was found in
the case of the humeral characters of the same series. 'In most cases the ratio
fot the Hsiao T‘un series is sensibly higher than the corresponding one for the
Hsiu Chit Shan series. This is markedly so in'the case of absolute characters,
and it may be due to the fact that both male and female means of the former and
smaller series are subject o large errors of fanidom sampling. If we only take
intos consideration the larger Hsiu Chiu Shan sample, of 27 linear and angular

- with the ion of the aclination angle of the entire chord
which is in favour of he females, all the:ch show male domi with
‘the ratios of 100.2-115.1, while in the case of the relative characters 5 indices
are in favour of males, arifl 4 in favour of females. There is only one case of sex-

ual equality. The average ratios of the absolute measurements for the Hsiao
T‘un and-Hsiu Chiu Shan series are 115.2 and 109.5, while those of measurements
of shape for the same two series are 100.5 and 99.6 respectively.? It is evident

28oe Martin: loc. cit. p. 1099.

2The sex ratio is usually formed by taking 100 times the male mean divided by the correspond-
ing fernalo mean. It was used by Black, loc. cit.

2 The corresponding average sex ratios of the two sries derived from means of paired specimens
are.112:0 and 9,8; those derived from means of the same series on. the right side 111.8 and 100.5;
and those on the lft 112.2 and 99.1, respectively. The differances betwean tho corresponding paira
of these ratios are practically negligible.

— 17—




Tabic II.  Male and Female Mean Measurements of the Clavicle for Both
Chinese Serics and Their Sex Ratios

Character

a. Absolute Measurements:

) Maximum length of the claviclo
) Tramverse discter of the shaft ‘at the

3) Segtinl diemotor of the shaft o the
middlo

) Circumference of the shaft at the middle

) Total arc of the claviclo ..

)

{9) Outer chord

(1) First se
(12) Second segment .. .. ..
(13) Third X .

(14) “Fourth ségment. .
{16) Maximum ‘perpendicular of the momm\

(16) Maximum subtonse of the diaphysis

(17) Maximum breadth of the acromial end

(18) Maximom brodth of the serpal ond

(19) Minimum breadth of t

{20) Distanco of tho position of the minimum
breadth .

(24 Minimum depth of the acromial end

(25) . Maximum depth of tho sternal end

(26) " Dopth at the lovol of the eonoid suberdlo

(27) The distance of the position of the conoid
Cabordle . ot the st

b, Angles and Indices:

(21) Outer angle
(22) Tnner angle
(23) Inclination cf tho entire clavicular chord

) breadth position index
(37) Puut.wn index of the conoid tubercle

Means (all)*

Hsiao T*un

{ Male [Female

138.5
121

9.2
341

137°2
152°.5
6.7

Male (Female|

152°.5

[auchiushan) oy | Hein

Sez ratios
i
: Chiu
Tun | Shan
106.7 | 100.0
1149 | 1112
119.4 | 1146
115.9 | 1116
1089 | 1081
102.4 | 106.0
115.8 | 1098
1102 | 10858
06.2 [ 1084
142/ 1088
uz2 | 1082
911 107.6
1063 | 10533
1238 | 1136
112.6 | 109.9
1197 | 1083
139.0 | 1088
1150 | 113.7
25.5 | 1119
127.8 | 1081
1187 | 1081
1227 | 1161
128 | 1061
119.4 | 1091
103.0 | 100.2
100.7 | 100.7
865 | 911
1082 | 1026
1035 | 103.6
1086 | 100.0
97.2{ 100.5
1011 | 100.4
888 | 983
8131 1023
993 ! 96.6
171} 993
A ‘ 993

that in either series the former average is appreciably higher than the later.

Similar results are also found for other parts of the skeleton.

In the following

table are given the average sex ratios of two groups of characters for the skulls

* Soe Appondix I
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and humeri of the same series. Tt will bo seen that the average sex ratio of ab-
solute characters is always larger than that of angles and indices. Tn other
words, the sex differentiation in size appears to be more marked than that in
shape.

Average Ratios of
Bones Series
Absolute Measurementa | dngles and Indices

Clavicle Heiao T'un & 112.5 (48) 1001 28)

Hsiu Chin Shan o @0
Humerus Hsiao T'un & ) 106.4 ( 8)f

Hsiu Chiu Shan
Cranium | Hsiso Tan 7105.1 (53) | 100.7 (41)

+ Figures in brackets indicate the number of cheracters averaged.
+ The average ratio of angles and indices for the humorus is slightly higher than that for the
elavicle owing, possibly, to the small number of cheracters deslt with.

The order of signi of the sexual dif can be tested exactly in
the usual way by finding the ratio of a difference to its probable error. In doing
50, it is found that the sexual diffe of 24 size ch are all

(ratios from 3.1 to 14.2), the male being greater. The most significant sexual
differences are for: the maximum length, the total arc and its chord, diameters
and circumference of the shaft (ratios all greater than 8.0). In the case of three
angles the male is slightly greater in the outer and inner angles, while the re-
versed position is observed in the inclination angle of the entire chord, as was
anticipated. However, none of these sexual differences can be regarded us signi-
ficant (sexual difference, or M{—M$, for the outer angle is .°28 1.01, for the
inner angle 1.°06 .69 and for the inclination angle— 245:£.18). It has been usual-
ly asserted by previous observers that the male clavicle is more surved than the
female. Judging - from the present ts, the sexual di in
clavicular curvature is not so marked as it is generally supposed to be. This is
possibly due to the fact that since the whole male apecimen is larger and more
‘massive. than the female bone, 5o the curvature of the male one is apt to be over-
estimated on account of its size.

In the cases of 10 indices the sexual differences in either direction are all
insignificant, the ratios being all less than 2.7. We may summarize here by
eaying that the Chinese cavicle shows marked sex differentiation in the whole
length and stoutness of the shaft and in the size of its two extremities, but no
marked differences are found in its curvature or other measurements of shape,

(3) Comparisons of the Hsiao T‘un and Hsiu Chiu Shan specimens. The
significance of the difference of two means for any clavicular character; as in
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the case of cranial and ibul may be ly tested by the
value of a, which gives a measure of their divergence in terms of an estimate of
the standard error of the differencel. A criterion? used by biometricians for
grading the valug of a is adopted: (a) 0-2.7, the difference compared is definitely
insignificant; (b) 2.7-6.1, it is uncertain; and (c) greater than 6.1, the difference
is improbable to be due to errors of random sampling.

Table III.  Values of a between Two Series of Chinese Clavicles (Males)

g D
Values
Number Character of a
(19) < |  Minimum breadth of the shaft .. .
(24 Minimum depth of the acromial end.
(25 Maximu depth of the sternal end
(26) Dopth st ¢ che Tevel of tho conoid tubcrcle
(15) Maxi rpendicular of the acromial ond
(17) | - Moximum bradth of the acromial ond
(8 Meximum bréadth of the sternal end o
(37) Position index of the conoid tubercle -
(@7 The distanca of the position of conoid tuberclo
(2 lismoter of the shaft at the middle
(4 Circumference of the shaft at the middle
(3 Sagittal diameter of the shaft at the middle .
(32 Total curvature in - o
(@8
(23 lmummn of the entire clavicular chord * ..
(30 Length height index of the clavicle .. ..
(35) terno- -cmmml depth index Lo
(11 Fmt I .
(36 ition
(2 Distanen of the po:lhnn of the minimum breadth
{1 Third B
{ Outer chor . .
(@ Shafl indox at the middle. . .
( Outer arc .
(3 Sterno- u:rumml broadth mdex
(14) Fourth o .
(22 Inne, -
(8 Total cherd of the' c|av|cla -
(33 Index of the two R
(7 Taner are R
(1 length of the claviele .. ..
(31) vttt o
(18) Mmmum subtgnse o the dm‘phys\s
(21) . 06
(5) Doty wre nr me claviclo 01
(12) Second se ol
10 Tanor chord - . NS ~004

1 The formula for ealculating the valuo of a s (m; —my)? /—’L+— + where m; and mg are the two

tmeans of the samo character for any two series compared; ny and g, tho sizos of the two samples;
and g, and o3, tho tewo standard doviations.  1f the s, and o, aro assumed to bo approximately oqual,
s, (M=l o the prosent, case, the second formula was used and the
standard devistions of the Haiu Chiv Shan seriss wero ro eployed thnghont o the e hak
tho variation of the two
G, Motunt:” A Fires Stedy of tho Tibotan Skl Bromeiika, Vol. 14, pp. 193-260,

the formula becomes

(1923).
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The 37 a's between our two series for each sex were worked out,? although
means of the shorter series are admittedly deduced from so few cases that they
are of less value. The male values of @ are arranged in order in Table IIL
From these it can at once be seen in which characters the two series compared
differ most essentially, and in which they are most alike. Out of all the charac-
ters dealt with 8 values of a are larger than 6.1, while all other differences are

either- in or The which ish

the two series are: (a) minimum breadth of the shaft, (8) minimum depth of the
acromial end, (¢) maximum depth of the sternal end, (d) depth at the conoid
tubercle, (¢) maximum height of the acromial end, (f) maximum breadth of the
acromial end, (g) maximum breadth of the sternal end, and (k) position index of
the conoid tubercle. In these cases, the Hsiao T*un means are all greater than
the corresponding means of the Hsiu Chiu Shan series. In other words, both
acromial and sternal parts of the Hsiao T'un specimens are, on the average,
distinctively broader and higher. As the position of the minimum breadth. of
the shaft and conoid tubercls are both nearer to their respective ends, so:the
related measurements sre accordingly larger. The larger value of the position
index of the conoid tubercle is possibly due to the longer length of its com-
ponent, i.e. of the distartce from the tubercle to the acromial extremity.

Tt is rather interesting to note that the clearest differences of clavicular
features between these two series are not found in the total length, diameters
at the middle and measurements relating to the curvature of the bone, but in
the characters of the two ends. In the case of females? there are only four signi-
ficant values of a, two for absolute measurements and two for indices. In order
to compare all the characters together the average values® of a between the two
series of Chinese clavicles and for both sexes are set forth in the following table.*

1 Values of a given above are calculated from means of all the specimens available. It might
‘be suspected that the corresponding values, if calculated from means of paired individuals, or from
those of the right or left bones only, would be different. In order to test this point, the male average
a besed on means of paired specimens, and on those of right bones were computed; the former is
3.1 while the latter 2.3 for 37 characters used. Both are not sensibly divergent from the velue of 3.4.

*The 8 significant values of a found in the male series are slightly smaller in the female series.
The largest value of a found for females is for the inclination angle of the entire clavicular chord
‘which is not markedly significant in males.

* Owing to the emall number of in each series, the coefficients of racial likeness
have not been computed.

413.4 (all characters) and 13.2 (indices and angles) are the mean numbers of bones for the 37
chgractors in the Heiso T'un series while 109.1 (all characters) and 107.4 (indices and angles) are
those in the Heiu Chiu Shan series.
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Tvre o a0 Tt is seen that when considering all the
Charactera characters together the male average a is slight-
Iy higher than the female, but the reversed

position is observed in the case of the indices

|
[ o
| ptase | pemate |

Al 34377 | 2707

Ty apsiai M L
Tndices &angled 13(13) | 3503 | and angles. However. the highest average

igures in hrs.ckels mdlcnw the value is only 3.5. On the whole the measure-
nmber of tharacters Average
ments of two series arc closely similar. The
same vesult is obtained fmm a comparison of their humeral characters.!

(4) Comparisons of the Chinese and other series for a few characters.
The comparative data for the majority of characters dealt with in the present
paper are extremely scanty. In the casc of the contour measurements, although
several of the characters are of the same nature as those employed by Parsons,
yet the results of the two different sots of material ate still not comparable on
account of the fact that the technique of orientating the bone, as well as the
definitions of measurements, are not exactly the same.

Among the ciaracters considered, two—viz. the maximura length and the

laviculo-h 1 ind h more abund arative data than any others.
nt section are restricted to these two

So the racial comparisons made in the pre

characters. In the first place, we are concerned with the maximum length of
the clavicle. In Table IV are provided the mean measurements of this character
in both sexes for different races. The series are arranged in order according
ta the size of the group means (male mean +female mean/2).

Table IV. Means of the Maximum Length of the Clavicle
for Different Races*

Series 3 % ‘ GroupMean

Andamanose - — — 19
Senoi & Semang — 121
North Chinose-recont 143 128 135
Japanese 147 131 139
Aino 146 & 132 139
Chinese (Hsiu Chiu shm; 147 135 141
Chinese (Yang Shao) 159 128 142.
Chinese (Sh r"un) - = 143
Chinese (Hsiso T*un) 148 139 143
Egypuun (Nacyuda) 152 137 e

. 149 142 145
Engll!h Lo ORI 152 138 145
Fuogion .. .. .. .. o oo oo 155 139 147

* Coaparative data given in Table IV are cited either from Martin’s Lehrbuch or from Black's
puper. loc. cit. the moans are for right and left bones togethor.

18eo T. L. Woo: “A Study of the Chinese Humerus,” loc. cit.
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Tt will be seen that in either sex the means of the 5 Chinese series are not
apprecisbly different from one another, except that the Yang Shao male mean
is particularly high, while its female mean is particularly low. According to
the size of the group values, the Hsiu Chiu Shan mean is closest to the recent
North China one, while the Hsiao T*un mean is nearer to the Sha Kuo T*un and
Yong Shao means. When ially, the Chinese clavicular lengths
apposr to diffor insignificantly from thoso of other Mongolian races, but they
are certainly longer than the Andamanese, Senoi and Semang, and shorter than
those of the Egyptian, negro, Fuegian and English races.

The next character to be considered is the claviculo-humeral index. This
index, as indicated previously, is designed to give.a relative measure of the lengths
of the two bones considered. If any individual, or a given race, has narrower
shoulder but a longer upper arm, a lesser value of the index will be given. The

‘mean measurements of this index for the present two, as well as for other racial,
series are given in Table V. The series compared are arranged in order accord-
ing toshe size of the group means.

Table V. Means of the Claviculo-humeral Index* for Different Races

T T

Series S £ | Group Mean
And-mese 0.8
Euro, . 450
Chinoo (Yang Shac) 4511
Reolithic (Chmbhndes) 446
451
Egyplu.n (N.qud.n] 485

Nogro 474 |

Sante Rosa In 473
Chineso (Hsin chm Shn\) 475
Chinsso (laieo T'un) 488
Tapanose 47.9
Aino 485
Chieso (sh. Kun T‘\m) =
Botoku 6.6

*The mean indices for other races aro cited from the same sources as those referred to above.

With the exception of the Sha Kuo T'un series, for which only the male
mean is available, the mean indices of the other four Chinese series are by no
means the same. The Hsiao Tun and Hsiu Chiu Shan groups means are very
close, on the one hand, and those of the Yang Shao and recent North China
series are practically the same, on the other. The range of this index for the
Chinese series varies from 45.3 to 48.1, and they are not clearly differentiated
from the values for American Indians, Negroes and Naqada Egyptians. How-
ever, the position. of the Chinese as a whole in this Tespect lics approximately
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midway betweet: the extremes. It is clear that the index is capable of dis-
tinguishing series quite effectively, but it fails to arrange different races in &
suggestive order. It may be tentatively concluded that, with the-exception of
one or two particular cases, the principal characters of the Chinese clavicle for
different series are generally very close, and they show some marked divergences
from the corresponding characters of other races.

V. Comparisons of Variabilitics. Both absolute and relative variabilities,
viz. standard deviations and coefficients of variation, of all characters,. with
their probable errors, have been worked out for the sample from Hsiu Chiu
Shan in both sexes. The values calculated are given in appendix IL This
includes: (a) variabilities of all the characters taken o the right side, () those
taken an the left, (c) variabilities based on the paired specimens of both sides
and (d) those based on all available specimens. As the series dealt with is not
a large one, the values obtained have rather large sampling errors. It is, perhaps,

Table VI.. Comparison of Grades of Variabilities of Clavicles with
Those of Crania*

| Grades of Variation
p |
Bones Sourses | Gharasters | oL, | Y % of Low |oof Med (o of Higl
. (0-4.9) | "(6-9.9) ity
Clavicle | Heiu Chiu Shan| _ Size | .- 24 1083 | —— | 20.8( 6) [19.2019)
Indices and :
13 1048 | 46.2( 6)| 23.0(3) |"30.8( 4)
Craniumt | Kensi & Ho- |  Sio 36 363 | 600(18) 47.207) | 2.8(1)
nan Indicss and K
(pooled prohis- | - anglea . 32.6 | 78.3(38)| 21.3(10) | ——
‘toric)
Cranium} | Hou Chia Size 7 | 266 |o1ou4)| 48103)| —
i Chuang Indieés and "
(Yin Dynasty) | angles 1 251 | 765019 28560 4) | —
|~ Graniumt | North China. Size | 36 79.8 | 47.2(1)| 47.2(17) | 5.6( 2)
{modorn) . | Indicoa and | .
angles 45 80.3 | 71703 28.3013) | —

* As suggested by K. Pearson, the variabilities of linear messurements are compared by coet-
fioients of variation and those of indices and angles by standatd deviations.

1 Values of variabilities for the pooled prehistoric and North China series of cranis are cited
from D. Black's paper, loc. cit. - "

4 Valuses of variabilities for.the Hou Chis Chuang eranial series are quoted from a paper by the
‘prosent writer on “A First Study,of the Chines¢ Skull Excavated from Haiso T'un, Anyang, Honan.”
loc. ity

! The coefficients of variation for angles.and indices are, as usual, not provided in the sppendix
s they depend on pursly arbitrary factors, such as the bese-line chosen and the direction in which
the measurement is taken.
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‘more desirable in the present case to compare variabilities for groups of characters
instead of those for measurements considered singly. For convenience of com-
perison the variabilities may be arbitrarily divided into three grades: low varia-
tion, values under 5; medium, 5.0-10; high variation over 10. In table VT are
provided percentages of the three grades for male variabilities and for the clavi-
cular characters in comparison with those of the cranial characters of different
Chinese series.

It will be seen that the iabilities of the i h for either
group are exceptionally high. For the clavicular characters, 79 per cent. of
linear measurements and 31 per cent. of indices and angles are listed in the high
grade of variation, while for the cranial characters, only a fow characters, or even
none of them, are found in the high grade, yet the majority are classified in the
medium or low grade. Tt is difficult to suggest an explanation of the high varia-
tion of clavicular features. It might be supposed that the present material is
not very homogencous, causing poculierly large variation. Wo can test this
point by comparing the values of ies of the claviculo-h 1index,
which are available for several races.

The standard deviation of the index for the present male series is 2.8, while
the values! for the Yang Shao and recent North China series are 2.2 and 2.8,
respectively. It is clear that the variability of the present series judged from
this single index is not particularly high. The large aversge variability for the
clavicular characters is possibly due to the nature of the particular characters
dealt with. It is probable that characters such as the‘outer and inner arcs and
chords, the measurements of the four segments, and the maximum and thinimum
breadths and depths, are all listed in the high grade of variation simply because
these measurements are mostly taken from the arbitrery points for finding the
curvature of the bone. Characters of this kind will be expected to have large
variabilities.

The next point we wﬂl consider concerns bilateral and sexual differences
in iabili The of diffe in variability can as usual be
tested by tn.kmg the ratio of the difference between constants for the two sides,
or for the two sexes, to its probable error. The latter constants are computed
by formulu given in a paper® by the presont writer.

ing the bilateral dil bility firat, out of all comparisons
chere are four cases® (or_10.8%) of dlﬁetenoea of which can be considered to be

1 Values in variability for othor Chinese series aro cited from Black's p-per, loc. cit. p. 83.
1See T. L. Woo: **On the Asymmetry of the Humsn Skull,” loc. cit. p. 337. The probable
87 e

error of the difference betwoen two standard deviations: %‘4‘ . Jod a1~ 2r%,.e; and the prob-

able error of the difference between 2 coefficients of variation

=200 S o=t b (oA = ot 12
¥ho thieo significant diffrences on the right sids ar: lngth-height index 3, : lavienlo-

bumeral index, 3, i and stornal-acromjal broadth index, 3, ¢. The one significant difference on
the loft is: sternal-acromial breadth index, 3, ¢
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3 cases being dominant on the right side and the remain-
ing one dominant on the left. These are all found in tae male group. A similar
comparison may be made with regard to sexual differences in variability. In
the following table are summarized percentages of the male and female prepon-
derance in variability for measurements of size as well as for indices and angles.

Measurements of size

Indices and Angles
(based on diferencés of V)

(based on differences of #)

|
i
]
t>% [ 3<# i 1>2 3<%
70.8%(17) J 29.2%(7) \ 69.29%(9) 30.8%(4)
Tt will be seen that the for male is

higher than the female, roughly in the Tatio of 7:3, in the case of characters of
both groups. Among 37 comparisons of variabilities' between the two sexes
there are 9 cases, or 24.3%, found to be significant. Of these 8 are in favour of
males and the remaining one in favour of females; 3 cases are found for absolute
variabilities, while 6 arc for relative ones.
* From the analysis given above it may be concluded: (1) that on the average
male variability tends to be greater than female, and that for the same sex
variability on the right side tends to be larger than that on the left, (2) that
Iateral differences in variability are sensibly less than sexual differences.

It may be asked whether there is any correspondence between dominance
in sizo and that in veriability. This question can be examtined by comparing

lly the si cases of d in size end in varia-

bility. It is found that for the lateral comparisons thereis no single case do-
minant in both ways, while for the sexual comparisons there are only 8 cases
which show the same direction of dominance: in the majority of cases dominance
cither in size or in variability is shown. This clearly indicates that so far as
the present material is concerned no relation of any importance is discovered
between domi in size and domi in . The same is true in
the case of the cranial characters of single bones.?

1 Significant sexual differences in variability are: maximum length of the clavicle, inner chord,
outer ave, maximum broadth of the sternal end, maximum depth of the sternal end, shaft index at
the middle, index of the two arcs, sterno-acromial depth index and maximum subtense of the dia-
physis. The first 8 characters are in favour of the males and the last one in favour of tho fomalos.
In all comparisons the ratios of difforences to their probable errors grester than three are considered
o bo significsnt.

2860 T. L. Woo: “On the Asymmetry of the Humen Skull,” loc. cit. pp. 337-340.
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Fig. IV. Horizontal and Vertical Type Contours Based on 36 § Chinese
Clavicles from Hsiu Chiu Shan (Right Side)

Fig. V. Horizontal and Vertical Type Contours Based on 36 § Chinese
. Clavicles from Hsiu Chiu Shan (Left Side)

— 27—




Fig. VI. Horizontal and Vertical Type Contours Based on 18 § Chinese
Clavicles from Hsiu Chiu Shan (Right Side)

Fig. VII. Horizontal and Vertical Type Contours Based on 18 § Chinese
Clavicles from Hstu Chiv Shan (Left Side)




Fig. VIII. Horizontal and Vertical Type Contours Based on 12 § Chinese
Clavicles from Hsiao T‘un (R+L)

Tig. 1X. Horizontal and Vertical Type Contours Based on 8 § Chinese
Clavicles from Hsino T'un (R+L)




Fig. X. Horizontal and Vertical Type Contours Based on 72 § Chinese
Clavicles from Hsiu Chiu Shan (R+L)

Fig. XI. Horizonta! and Vertical Type Contours Based on 36  Chinese
Clavicles from Hasiu Chiu Shan (R+L)
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VL. Comparison of Horizontal and Vertical Type Contours. Tt is more inter-
esting and suggestive to make similar comparisons of various groups based on
their average (or type) contours. It is not accurate enough, as suggested by
Parsons, to construct the average contour of any section from a few points deter-
mined by measurements. The more points are used in plotting, the more ac-
curate the features of the mean contour will be. The process of constructing
the clavicle type contour is similar to that employed in constructing the cranial
type. The maximum length of the bone is first divided into ten equal parts
(see Fig. IV) and perpendiculars are drawn through the points of division, num-
bered in order from the acromial to the sternal end. The distances of the points
where the parallels cut the outline are measured from the base-line. As the
shapes of the two ends of the clavicle are not determined accurately enough in
this way, the first two and last two divisions are also bisected by parallels. The
lengths along the 14 parallels, together with the contour measurements in each
plane are averaged. From theso values the average, or type, contour in either

plane can be readily constructed, each sex and side being considered separately. -

Figs. IV-VII show the male and female average contours of both seatiois on
the right and left sides for the larger Hsiu Chiu Shan series. Figs. VIII-XI
reproduce the contours of each sex for both the Hsiao T‘un and Hsiu Chiu Shan
series formed from the pooled means of both sides. A glance at these figures
reveals at once the following facts:

(1) In the horizontal plane the maximum perpendicular of the acromial
end is always located in the second half of the first division, while the maximum
perpendicular of the diaphysis is located without exception in the 7th division,

(2) The position of the minimum breadth always falls between the 5th and
6th parallels (see the horizontal contours, Figs. IV-XI), while that of the conoid
tubercle invariably falls in the third division (see the vertical contours, Figs.
1V-XT).

(3) Tn the vertical plane the minimum depth of the acromial part always
lies in the first half of the second division, while the maximum depth of the
sternal part always lies in the second half of the last division. It is clear that
on the average these features of the clavicle occupy definite positions with re-
gard to the maximum length, regardless of side, sex and different series considered.

Some interesting comparisons may be made. In the first place, the Hsiu Chiu
Shan average horizontal or vertical type confour of the right side in each sex
may be superposed on the corresponding ones of the left reversed, i.c. Figs. IV
and V, and VI and VII are superposed with the base-line and the last parallels
coincident 8o that average side differences will be at once apparent. These
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Fig. XIT. Bilateral Comparison of the Horizontal and Vertical Type
Contours of the Hsiu Chiu Shan Clavicles: (A) Male
and (B) Female
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Fig. XIIL.  Sexual Comparisons of the Horizontal and Vertical Type
Contours of the Chinese Clavicles: (A) Hsiao T'vn Type
and (B) Hsiu Chiu Shan Type
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Tig. XIV. Comparisons of the Horizontal-and Vertical Type Contours
of the Hsino T'un and Hsiu Chiu Shan Types:
and (B) Femalo

(A) Male

Hsiao Tun Tppe -
Hsiu &w‘{f‘:{gﬂ(, e

Hsiao Tein Ty - =
Fisia Chess SponType ——
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superposed types are shown in Fig. X11 (A) and (B), respectively. It will be
seen that in both sexes the right contour has the shorter clavicular length and
its related chord and arc, the higher acromial end and slightly lower sternal end.
These facts accord well with the results of the measurements. Sexual com-
parisons of the type contours may be considered next. Fig. XIII shows the
superposed forms of the male and female contours for both horizontal and vertical
sections and both series, viz. Figs. VIII and IX, X and XI put together in
the way described above. It is clear that in all dimensions the female contour
is sensibly smaller than the male. If the contours of the two sexes are made
to coincide at the middle parallel, the outline of the female contour will lie entirely
inside the circumference of the male outline. The last comparison of the average
contours is made between the Hsino Tun and Hsiu Chiu Shan types. Fig. XIV
shows the superposed figures (Figs. VIII and X, IX and XT being superposed).
It is clear that the male Hsino T un type is wider and thicker at the two ends
a8 was found from the mean measurements. In the case of females the acromial
end of the Hsiao T*un type is not particularly wide, but the total length of the
bone is clearly greater than that for the Hsiu Chiu Shan series. The incon-
sistent results for two sexes are possibly due to the small sizes of some of the
series. On the whole, the average type contours compared confirm the results
gained from the study of metrical characters presented in the previous section.

VII. Varieties of Cross-sections of the Clavicle taken at the Middle and at the
Level of the Conoid Tubercle. In addivion to the metrical characters considered
above, attention may be directed to the shapes of different cross-sections. It
has been asserted by some anthropologists! that the shapes of bones may be
Inﬂuenoed to & certain cxtem by such factors as muscular activity, the stage
of P and iti but it is probable that heredity is
the dominant factor determining them.

Hrdlitka? has made & detsiled study of the subject in the case of the long
bones and the scapula in different races. It has been shown by him that each
long bone presents a variety of forms which are reducible to definite types. The
frequency of these types differs from race to race and modern White show more
variation in the shapes of bones than other races. Unfortunately, the bones
he examined do not include the clavicle.

+ For original reports on this subject see Hrdlitka, A.: (1) “Study of the normal tibia.” Pro-
ceedings of the Aasociation of American Anatomiats, 11th Section, pp. 81~68; (2) A further contribu-
tion to the study of the tibis, relative to ita shapes,” Proceedings of the same Association 12th-13th
Soctions, 1900, pp. 12-13; (3) “Typical forma of shaft of long bones,” Proceedings of the same Associa-
Hom, 14th Session, 1901, pp. 56-60.

- Hrdlitka, A: loc. cit.
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Fig. XV. Typical Shapes of the English Clavicle, in the Cross-section at

the Middle (After Parsons).
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Fig. XVI. Typical Shapes of the Chinese Clavicle, in the Cross-section
at the Middle
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Fig. XVIL. Typical Shapes of the Chinese Clavicle, in the Cross-section
at the Level of the Conoid Tubercle
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The forms of the middle tion were first investigated by Parsons.!
It was found that there are ten types of the shapes at this particular section
found among English clavicles. The forms of these types are shown in Fig.
XV, (1)~(10). The percentages of occurrence for each type are given below
each form. It will be seen that the highest percentages are found in the case
of types 4 and 7, so the dommant shapes of the English clavicles are of either
* or ‘quadrilateral’ form, ing for 27% and 26 %, respectively.

Since then no comparative material for other races has been added.

In the present paper the shapes of two particular sections are chosen for
study, viz. (a) the section at the middle, i.e. is the plane where measurements
of the horizontal and vertical dismeters are taken, (b) the section at the level
of the conoid tubercle. As there are various forms of this tubercle, the section
through it may show some interesting shapes which are not necessarily similar
to those at the middle. .

et us consider the forms at the middle first. ~After an analysis and group-
ing of shapes of the clavicular shaft based on all specimens available, 10 different
types were arbitrarily distinguished. The typical forms of these types* are
shown in Fig. XVI, (1)-(10).* It will be seen that the forms classified differ
quite distinetly from one another. The first, three are more or less oval in form,
but their outlines can still be distinguished clearly as ‘narrowly oval,’ ‘inter-
mediately oval’ and ‘oval’ in form. They all present two surfaces and two
borders, the surfaces being usually superior and inferior while the borders are
anterior and posterior. 'The fourth type is practically & circle and no ‘edges’
can be clearly differentiated. The fifth form is quite different from those already
discussed as it has a flattened inferior base and a roundly convex surface in other
directions. The sixth type is roughly triangular in form and the three surfaces
represented may be called anterior, posterior and inferior. The 7th-9th types
are all ‘quadrilateral’ with four definite ‘edges.’ In the case of the 7th type,
the posterior and inferior lengths are larger than the anterior and superior ones,

1 Parsons, F. G.: loc. cit.

3The typical examples of theso 10 types, arranged in order, are repressnted by nos. 210(L), 4 (L),
81 (R), 73 (R), 13 (R), 60 (L), 203 (R), 23 (R), 187 (R) and'3 (R). Al these are male Hsiu Chiu Shan
specimens.

+In dealing with the types of the cross-section, both the Hsiao T*un and Heiu Chiu Shan series
are considered together, since the former series is very smell. A common mistake made by some
authors is to determine the ‘type’ of a series by selecting one or two bones which are assumed to be
typical. In faoct the forms of human bones, modern as well as ancient, are very variable sad from
& statistical point of view, it is only possible to deduce results of value by dealing with o large
sample.
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the 8th is somewhat square in form, and the 9th has equivalent lengths of su-
perior and inferior surfaces but its anterior length is apparently greater than its
posterior one. 'The last form is a peculiar type of somewhat quadrilateral form
and its posterior surface appears to be convex but its inferior surface is very
flattened.

The fr ics and di of all these types for both
sides, sexes and for the total number of bones are provided in Table VII. Con-

sidering the percentage values of these types deduced from all cases it is seen that
the highest value (43.2%) is found for the third type, that is a ‘slightly oval
form’ with its long axis laid horizontally. The next highest percentages are
found for the second, fourth and fifth types, ranging from 10.7 per cent. to 13.6
per cent. The forms of these three types are either oval or roundish. The
percentages of the remaining types are all smaller than 7. It is clearly seen
that a roundish form is the dominant shape of the Chinese clavicle and this
is evidently different from the dominant shape of the English clavicle.
Comparing the percentages between the two sides and two sexes provided in
the same table, the differences ate seen to be scarcely significant! when taking
into consideration the small number of casss represented. In other words, the
percentage distributions of shapes of the clavicular shaft taken at the middle
in the Chinese specimens are closely similar regardless of side and sex. In the
prosent material, the frequency of the same type on both sides amounts to 468
per cent., which is fairly high.

We have only similar data for the English clavicle observed by Parsons.
Among the types shown in Figs, XV and XVI, there are only three forms (viz.,
nos. 1, 6, and 8 in Fig. XVI.corresponding with nos. 1, 9 and 7 in Fig. XV) which
are somewhat similar and commonly occurring in both raccs. The other seven
types. in each set show no correspondence. When a careful .comparison of the
general features of these types is made, there are two essential differences found
between the shapes of the Chinese and English bones, namely: (2) The Chinese
sections are dominantly of the oval or round form, while the English of the
angular or quadrilateral form, and (b) the types of shapes in the latter race fre-
quently present clearly concave inferior or postero-inferior surfaces, while those
of the former usually show a flat or slightly convex form of the corresponding
surfaces. These divergence can hardly be satisfactorily explained as being due
to factors other than racial heredity. It has been stated by some anatomists®

1 The largest bilateral difference of percentages is found in the third type (11.7), while the largost
sexual one is found in the Tth type (5.0). But in sither case the ratio of the difference to ite probable
error i less than 2.6 8o it is possibly insignificant.

3The statement has frequently been made in text-books of anatomy.
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‘Table VII. Percentages of 10 Typical Forms of the Chinese Clavicle
" in the Cross-section at the Middle

Forma of the cross-section

Side and Sex No.
m | @ | @ | @|®|®{m|e|o o
% | %1%, | B | % % % | % | % | %
Right side: 102 | — | 12.7 373|108 15.7| 49 59 1.8 3.9 1.0
T+%) A3) ] (38) | (1) | (46) | (8) | (8) | (8) | (4) | (1}
Loft side: 104 | 20 | 115|400 | 106| 115| 20 | 48 | 58| 10 | —
(5+%) Grlay | eh) Ay an) ® | 6| ® | d
Males: 122 | 25 (139|426 | 08 | 123 3.3 74 4.9 25 | 08
R+L) @ [ an| o | d| an| @ | O | @ | @ | @0
Fomalos: — | 95| 440|119 |155] 48 | 24 | 05 | 24 | —
(R+L) @) (610 | a3 @ | @ 6@
All cases 16 | 120 (482 (107|136 39 | 53 | 68 | 24 | 05
@ |26 [ 69| @) | e ® | an|ao] &) | 0

* Figures in brackets under the porcenteges indicate the numbers of cases in oach group.

Table VIII. Percentages of 10 Typical Forms of the Chinese Clavicle
. in the Cross-section at thé Level of the Conoid Tubercle
Furms of the cross-section
wle[elw[o]lo[ ool
o % | % | % | % | %
Right side: 203 | 45 | 398 | 117 | 165 | 128
(3+%) Gl @) | an | an| oy

Side and Soz No.

Left side: 103 | 7.8 | 340 19.3 | 13.6 [ 13.6
(3+%) @) | G5) | (20| (9| @h
Malea: 125 | 48 | 44.8 ] 136 | 128 7.2
®+L) © | 68| an| 08| @

Females: 81| 86 | 247|185 | 185 | 22.3| 1.2 2.5 2.6 1.2
(R+1) @ {0 | a5 | s | 48| (@) | @ | @ | @

Al cases ~ | 206] 63 | 360 166(161(131] 29 | 39 | 3.4 | 1.0 [ L9
(a3) | (18) | 32) | 3| @] ® | ® | D | @ | @

1 Figures in byackets under the percentages indicate the numbers of cases'i: each group.

that the rounded form of the shaft of any bone is an acquired character, possibly
due to mal-development resulting from mal-nutrition, but this hypothesis
is hardly established, as no good evidence in support of it has been furnished.
So far as the present material is concerned, although the Hsiao Tun and Hsiu
Chiu Shan series evidently represent the bones of two different classes, yet their
percentage distributions of types of the cross-section are not markedly differeut
from each other.
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The types of shapes at the level of the conoid tubercle is considered next.
The cross-section is made at the place where the depth of the vertical section
is taken (see measurement 26). Examining. the forms of this section obtained
from all specimens, there are again found' (see Fig. XVII) ten different types'
which can be more or less clearly distinguished from cne another. Among these
there are four types which are similar to those found at the middle section: viz.
nos. (1), (4), (6) and (8) of the conoid section correspond in order to nos. (1),
(4), (8) and (9) of the middle section. The forms of the ten types are shown in
Fig. XVIL. It can be seen that the areas represented are larger than the cor-
responding ones obtained at the middle. In the conoid section several forms
have concave inferior surfaces. This condition was not found in the shapes
of the middle section. Several of the types show a moderately or markedly
prominent projection at the region of the subercle.

Besides the similar types just referred to, the remaining six types may be
described. The second type presents: two surfaces. The superior surface is
very much curved upwards and the inferior one is curved in the same direction
but to » slight degree. The third type is somewhat like the shape of a water-
caltrops but the bending ends being less sharpened. The fifth type is triangular
in form with superior, inferior and posterior sides, and the last one appears con-
cave when viewed medially. The seventh type has an oblong form and the
horizontal lengths are definitely larger than the vertical ones. The ninth type
is somewhat like the last type of the middle section, but its convex projection is
directed medially instead of anteriorly. The last type is very peculiar in form:
at the middle of the inferior surface, a markedly round projection is directed
downwards. This was only found in one case out of the total number of speci-
mens. The frequencies of occurrence of these types and their corresponding
percentages for each side, and either sex, as well as for the total available cases,
are given in Table VIIL. Judging from the percentages shown at the foot of
the table, it is clear that the dominant type of this section is the second one
(36.9 per cent.). The next largest values are found in the third to fifth types
with percentages from 13.1 to 15.5. Other types occur much less frequently
(all less than 7 per cent.). The occurrence of the same type on both sides is
found in 54.6 per cent. of cases, which is slightly larger than tie corresponding
value for the middle tion. The lateral di of are

1The typical samples of these types, arranged in order, are nos. 63 (L), 6 (R), 32 (R), 218 (R),
15 (L), 8 (L), 100 (R), 210 (L), 111 (L) and 201 (). All belong to tb- -uale specimens from Hsiu
Chiu Shan.
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all small, and the same is true in the case of the sexual differences,! except that
the male value is particularly high for the second type, and particularly low for
the fifth one. This fact indicates clearly that the anterior border of male speci-
mens is more frequently thicker and stouter.

Owing to the absence of comparative material, it is not possible to deal
with the types of this section inter-racially. It must be remembered that in
both sections the types are only presented tentatively on the basis of the available
material. Hence it cannot be supposed that they represent all possible shapes
of the Chinese clavicles. When more abundant samples of the same bone are
examined some new types may be added, and consequently the distribution of
frequencies may be altered to a certain extent.

VIIL. Other Morphological Features. The non-metrical morphological charac-
ters of the clavicle present some interesting relations which are of no less impor-
tance than the metrical characters for purposes of racial differentiation. Of
these, four features—(1) the deltoid tubercle, (2) the conoid tubercle, (3) the
costal tubercle and (4) the nutrient foramen are considered in the present section.

(1) Deltoid tubercle. The anterior surface of the clavicle at the acromial
end is usually a rough surface which is concave when viewed in front. In several
cases, there are found at the inner side of this concave curve a tubercle, termed
the deltoid tubercle, from which the deltoid muscle takes its origin. The form
of the tubercle varies considerably, from a rough impression to a very marked
projection. Frequently there is no tubercle at all to be found in this region.
For jence of json the degree of promi of the tubercle, following
Black’s classification ? is divided into three groups: (a) small and faint projection,
(5) moderate size and (c) large and marked.* The result of observation of this
character in several series is summarized in Table IX. Tt can be seen that the
percentages of absence of the tubercle for all the Chinese series are decidedly
high, especially for the ancient series, when compared with that for a non-Asiatic "
group, although the last is & short and somewhat heterogeneous series. The
percentages for presence of the tubercle for the Chinese groups range from 9.8
to 36.4, and the cases included occur most frequently in the ‘small’ or ‘inter-
mediate’ divisions. The question whether the frequent absence and small size
of the deltoid tubercle when present, is a characteristic of other Mongolian races

+1n the former case, the ratio of the difference to ita probable error is 4.8, while in the latter
case the ratio is 4.3. The remaining values of the ratio are all less than 3.

1D. Black: loc. cit., pp. 83-87.

*1n classifying tho bones, three referonce specimens representing the three groups were picked
out for guidance, The result of the present grouping may be reasonably assumed to be comparable
with Black’s.
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Table IX. C: i of the F ies of O of the Deltoid
Tubercle and of Grades of its Size for Different Serics

Preaence of tubercle
. Side d: Absence of
Series No. - —

Sex fubsecle medium | large total

%, % % % %,
Sha Kuo T'un — 7 902 58 14 238 98
(64)1 ) m (&) [0}
Yang Shao $+3%| e 80.1 6.6 133 _ _199
(36) 3) (6) [}
Heiao T'un s+ | 3 | 708 20.6 8.8 N 204
(24) (U] 3 (10)
North China, 3+% a6 | 67.5 15.2 13.0 43 32.6
ecent (31) ] (6 (@) (15)
| HewChushen |5+% | 184 | 640 222 11 2.1 35.4
. (93) (32) 16) @) (51}
Non-Asiatic B 20 10.0 15.0 65.0 10.0 90.0
- 2 @ 13) @) (18)

Hsiu Chiu Shan Right | 72 63.9 18.0 13.9 4.2 A
(T+$) (46) (13) 10 3) (26)
Hsiu Shan Left 72 85.3 194 13.9 14 34.7
3+9) (47) (14) (10) (] (25)
Heiu Chiu Shan 2 84 86.7 19.0 119 2.4 33.3
(R+L) (56) a8 (10) @ (28)
Hsiu Chiu Shan 3 60 61.7 26.7 100 18 383
(R+L) (37) (18) (6) (1) (23)

4 Figures in brackets indicate the absolute frequencies.

*8pecimens of both sides are pooled.
or not will be worth investigating. Judging from the value of the percentages,
the Hsiao T'un, North China and Hsiu Chiu Shan series appear to differ insigni-
ficantly from one another, but each is apparently different from the Yang Shao
and Sha Kuo Tun series. In the modern series examined in this paper, the
occurrence of the tubercle is less frequent on the right side than on the left, and
in the female than in the male, but the difference of the percentages in either
case i not large.!

(2) Conoid tubercle. Oh the posterior border of the bone at the junction
of the middle and outer thirds there appears a blunt, rounded eminence called
the conoid tubercle, to which the.conoid division of the coraco-clavicular ligament
is attached. Intra-racially, the conoid ‘tubercle veries greatly in size. For

1The range of the r
ing insignificant differences.

of the differences to their probable errors is from .02 to .82, all indicat.
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Table X. Comparisons of Various Sizes of the Conoid Tubercle.
for Different Series

) ‘Size of Tubercle
Series Sided | Mo —
emall medim large
. % % | %

Sha Kuo T'un e s — 71 266»3 2ﬂ/v0 45.1
18)* (21 (32)

YengShao .. .. .. T+%1t 14| 144 | 428 28 |
@ © )
Hsiso Tun .. .. .. 1+% 36 187 36.1 4.2
() a3) an
North China, recént .. T+% ) 13.0 348 52.2
©) a6) @
Hsiu Chiu Shan .. .. T+% 144 18.1 318 | 444
(54) (64)
Non-Asiatio . .. .. = 20 100 0.0 30.0
[} as ®
‘Haiu Chiu Shan .. .. Right 72 18.1 36.1 158
(349 .oa3) (26) (33)
Heiu Chiu Shan .. .. Left 72 18.1 389 43.0
(3+8) (13) (28) (31)
Heiu Chiu Shan . %‘ 84 18.7 36.9 46.4
&1 a4 1) (39)
HouChiuShan . . | 2 20,0 383 417
- (R+L) (12) (28) (25)

* Figures in brackets indicato the abaglute frequencies.
 Specimens of both sides are pooled:

comparative purposes the tubercle, as suggested by Black, is classified into three
groups—small, medium and marked—in accordance with the degree of its promi-
nence on the bone. The absolute and relative frequencies of this feature in
the two new series, together with Black’s data, are arranged in order in Table X.
- For all the Chinese series the conoid tubercle is very markedly developed. The
percentages of the ‘marked’ group for them vary from 43 to 52, all being higher
than that for the non-Asiatic series. - There are no appreciable differences be-
tween the peroentages for the different Chineso series, the last three—Hsiso
T*un, North; China_and Hsiu Chiu Shan—being particularly close. In the case
of the two new series the percentages for each sex and for each side are available.
From the figures shown the sexual as well as lateral differences of the percentages
appear to be insignificant, taking into account their large probable errors.
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(3) Costal tubercle. On the inferior surface near the sternal end there is
a rough impression of variable size and shape termed the costal tubercle. It
may be an elevation, a rough depression, or a deep excavation over the greater
part of its area, in the bones of certain races. It gives attachment to the costo-
clavicular ligament by which the clavicle is bound to the first rib. According
to Black’s study on this subject, the forms of this tubercle are grouped as ‘ex-
cavated’ and ‘non-excavated.” The latter group is again sub-divided into three
classes—small, medium and large—in accordance with the relative eminence of
the tubercle. But in some cases these classes cannot be clearly distinguished
from one another. For simplicity, the costal tubercle of the new specimens
is merely noted in this paper as being excavated or not excavated. A

Table XI. Comparisons of Forms of the Costal Tubercle
. for Different Series

Series Sideand Sez | No. | Ercavated | Notexcavated

1 , %,
ShaKuo T'un .. .. .. . — 55 si2
(28
YangShso .. .. .. .. .. 3+8t 16 a5 62.5
(6) (10)

Hsiao T'un YT 437 56.
a9 s

orth China, recent .. .. .. 1+% 45 28.3 77

Huiu Chiu Shan .

7Nun Asiatic

English
" Hsiu Chin Shan ..

| Huin Chiu Shan . )

| Heiu Chiu Shan .

Hsiu Chiu Shan ..

| ¢ 60 46.4
] (R+L)

* Figures in brackets indicate the absolute frequencies.
+ Spocimens of both sides are pooled.

1 Both the Sha Kuo T"un and Non-Asiatic series are unsexed and the percentages for these are
cited from Black's paper.
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summary of the percentage distributions for this feature for different series is
presented in Table XI. It can be seen that the percentages of the ‘excavated’
group are particulatly high in the Chinese clavicles examined. The ‘excavated’
percentages for the Hsiao T'un and Hsiu Chiu Shan specimens are very close
and each is slightly different from those for the other Chinese series. The per-
centages for all the Chinese material gre definitely higher than those for English
and other non-Asiatic groups. - Black has suggested that a deep excavation over
the site of attachment of the costo-clavicular ligament implies a stronger liga-
mentous attachment over this arca, possibly as a result of variable, violent work-
ing strain. If this be true, it is rather difficult to explain the fact that the Sha
Kuo Tun clavicles show s higher percentage of excavations than those of the
recent northern Chinese, both observed by the same investigator, while the
two sets of specimens from Hsiao T‘un and Hsiu Chiu Shan which have been
supposed to reprosent different social classes have closely similar frequencies of
excavation. According to the usual custom of the Chinese, the right shoulder
is more frequently used for carrying or lifting weights than the left, while men
are more likely to. receive working strain than women. But judging from the
figures given at the foot of the table the frequency of excavation of the bone
between the two sides, as well as between the sexes, does not show significant
differences.! A similar result is found for Black’s material. These facts hardly
support his hypothesis of strains. From the meagre evidence available we can only
say for the present that there is a clear racial distinction so far as the occurrence
of the excavated depression on the clavicle is concerned. The percentages of this
feature for the Chinese series are decidedly higher than those for European series.

(4) Nutrient Forsmina. The number and position of the nutrient fora-
mina on the clavicular bone, like- other clavicular characters, are subject to a
wide variation. In the general case usually only one nutrient foramen is located
on the posterior surface near the junction of the lateral third with the medial
two-thirds, and it is often directed toward the lateral end. But quite fre-
quently more than one foramen are found in the bone, and in a few cases no
definite foramen can be detected. In the latter cases the bones are nourished
by the numerous small apertures found at the two ends. The percentages of
the various conditions observed for the Chinese as well as the English specimens
are summarized in the following table:

‘number of foramina occurred
Specimens No. |— =
cingle double masiple | "1
Chinese .. .. .. 208 w.zz(, (124) | 28.1% (58)a| 7.89% (16) 3.99 (8)
English N 286 | 64.29 (183) | 26.29 (75) 4.9% (14) 4.9% (14)

*In the first case, the ratios=1.8; in tho second one, the ratios.4.
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1t is clear that the percentage distributions of the nutrient foramen for the
two different races are remarkably similar, although the Chinese series has a
slightly higher percentage in the case of double as well as in the case of multiple
foramina. So far a8 the present material is concerned, it has been found that
the foramina do not always appear on the posterior surface. They are, in several
cases, found variously on the inferior surface, on the horder between the pos-
terior and inferior surfaces, and on the anterior surface. Out of all specimens
examined there are 58 per cent. of cases in which the foramina are situated on
the posterior surface, and these are mostly single. When the specimen possesses
more than one foramen, the position of one of them is often on the inferior surface
or its neighboring border. R

IX. Summaries. The object of the present study is to throw new light
on the features-of the Chinese clavicle, and to compare their sizes and shapes
bilaterally and sexually among themselves and inter-racially with previously
published data for Chinese and other series. Two series of clavicles which were
collected from different regions of the country-—representing populations of the
Sui-T‘ang dynasties and of modern date—are studied by metrical and non-
metrical methods. The material examined consists of 151 male and 95 female
specimens, and of these 122 are right and the remaining 124 left bones. 27 linear
and angular measurements, taken either directly or from the horiz atal and
vertical contours of the bone, are employed and the majority of these are newly
designed for purposes in view. The ten indices relating to the shapes of dif-
ferent, parts of the bone are constructed from pairs of the absolute meagurements.
Several of these are also new. The shapes of two different cross-sections are
differentiated .and classified into definite groups which may serve as basic ma-
terial for comparison with similar data for other racial groups. Four of the
more interesting morphological features of the bone are examined-and compared
with the available date for other Chinese and non-Chinese series. . On the basis
of the quantitative analysis given above, some tentative results are arrived at
and theso are summerised below:

(1) The lateral diff of several clavi o are quite marked.
The right clavicles are, on the average, shorter, stouter and more curved, snd
their acromial ends project more in the upward direction. These relations
are clearly demonstrated by linear and angular measurements and indices. The
question whether the y of these h
or acquired during life cannot be answered conclusively in the present state

is inborn,

of our knowledgb.
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(2) Average absolute measurements of the Chinese clavicle generally show
a marked differentiation between the two sexes. In nearly all characters the
males are predominant, e.g. the male bones are altogether longer, wider and
more massive on the average. Judging from the angular measurements taken,
the curvature of the bone does not distinguish the two sexes, though it has often
been supposed to. No marked sexual differences are found in the measurements
of shape.

(3) The significant distinction between the Hsiso T‘un and Hsiu' Chiu
Shan clavicles is not found in the middle part of the shaft but at the two ex-
tremities of the bone. The two extremities of the Hsino T'un type seem to be
wider and thicker. This fact suggests that the Hsiso T'un bones had stronger
muscular attachments at the parts referred to.

(4) Judging by the result of a comparison of the maximum clavicular
length and the claviculo-humeral index, the mean values of different Chinese
series are not sensibly divergent from one another. When compared with those
of the obher races, the Chinese average values appear in an intermediate position.
These measurements seem to be of some value in distinguishing different familics
of races.

(5) ‘The varision of the clavicular characters loads to conclusions similar
to those deduced from most other snthropological characters. The male varia-
bility is on the average larger than the female. For the eame sex the Tight
side tends to be more variable than the left. Significant differences in variability
are found more frequently in sexual than in lateral comparisons.

(6). There is no close jation between the domi of size and the
dominance ef the variation. E ’

(7) Average horizontal and vertical type contours of the clavicle are con-
structed for the two series, the two sexes and the two sides separately. The
results obtained from various comparisons of the average contours confirm the
conclusions deduced from the direct messurements.

(8) The shapes of the cross-section at the middle of Chinese clavicles are
very variable. For comparative purposes, they are divided into ten types (see
Fig. XVI).  The dominant type is found in the third form (43.2%), viz. an oval
form with the long axis in a horizontal position. The percentage distributions
of theso shapes for different series of Chinese clavicles are closely similar to one
another. The typical shape of the Chinese bone is obviously different from that
of the English. The former is characterized by a round or oval outline with
flat or somewhat convex edges, while the latter is characterized by an angular
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or quadrilateral outline with concave inferior or postero-inferior surfaces. The
dissimilarity of the shapes for the two races may be mainly accounted for by
the factor of racial variation.

(9) The forms of the cross-section at the level of the conoid tubercle are
also divided into ten types (see Fig. XVII). The dominant shape is found in
the second one (36.9%), viz. & form with & convex superior and a concave mferior
surface. The general shape of this section has a slightly concave inferior surface
and presents an inward projection in some cases at its posterior border, indicating
the presence of the conoid tubercle.

(10) Judging by the percentage distributions of shapes in the two cross-
sections, the lateral differences are all negligible. The bilateral occurrence of
the same form on both sides range from 46.8% to 54.6% showing that the
shapes of different sections are the same on both sides in nearly half of the total
number of the bone. With few exceptions, sexual differences in the shapes are
usuadly not so marked as in the majority of metrical characters.

(11) The shapes of the vertical section seem to be much less variable than
those of the horizontal one.

(12) ‘The Chinese clavicles, when compared with those of the other races,
show a low percentage of occurrence of the deltoid tubercle and a high percentage
of occurrence of conoid tubercles. Intra-racislly, no marked differences are
found between the sides, sexes and samples drawn frcm different regions.

(13) The percentage of ‘excavated’ costal tubercles found among the
Chinese clavicles is also considerably higher than those found in non-Asiatic
groups. From various considerations it ssems that this can hardly be explained
as being due to excessive working strain.

(14) The percentage distributions of the occurrence of nutrient foramina,
for the Chinese and English clavicles are not appreciably different. In the
former specimens there are 60.2 per cent. of cases with a single foramen and the
remaining bones possess double or multiple foramina. The position of the ora-
men is frequently found on the posterior surface near the Iateral third of the bone,

Tt should be noted that the above results can only be regarded as tentative,
owing to the fact that the samples used are not large ones, while comparative
data are extremely scanty. When more abundant material becomes available
it may be hoped that the conclusions reached here will be confirmed and ex-
tended. This study supplies an imp i for investigating features
of the clavicle, and the writer hopes that this will bo adopted by other workers
in the study of new series.

Finally, the writer wishes to thank most heartily Dr. G. M. Morant, London,
for his many helpful suggestions and criticisms of tLis paper.
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Appendix I.  Mean Constants of the Clavieular Characters in Both Sexes
for the Hsiao T‘un and Hsiu Chiu Shan Series '

Character

. Absolute measurements:

\l!u' of the acromial end

(T6) " Mazimumm pubronse of ths disphysis
(I7)_Maximum breadth of the acromial end

(m) Mo roadih of 7 thio sternal end

of the shafe . ..
EoS ﬁi.unu of the gmﬁon of the miinizum breadth

12|63

@4 of mmm ond T2 [ 10
(28) Maximan ond E 8 [ 12 (" 26.1
—‘)_W‘E ot i Sevatof 5 samls tubercls 149 0| 12| 144
(27) The distance of the position of the conoid tubordls - [ 6| 364 6|12 [ 375

b, Measurements of ehape:

A1l linesr measuremente are taken in m.m. and 3 angular messurements in degroes.




(Continued)
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(Continued)

. Male
Coan Paired
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(Continued)
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Appendix IL  Variabilities of the Clavicular Characters and Their Homologous
Cotrelations for the Hsiu Chiu Shan Series

l Right Left
Charactar No| o miew, (Wj 4

a. Absolute measurements: t
1§

T

Sagittal dismeter of the shaft at the middjo
) Ciroumfororica of the shaft at the middle
Prﬁm of the clavicle . ...

26) l)eyfh at the lovel of the conoid tuberc

T
(27) The distance of the position of Uhs bonoid tubercle

b, Measurements of shape:

21} Outer anglo-
l"?) Inne) engle

(31) Clavi .culo humeral index _

"r(szy ‘ofal ourvaturo ndox __

| (33) Tndex of the two arcs .

romial broadth index ..+

-aorornial depth fndex -
n

|~
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(1) % C. 5. Bume: “The Handbook of Folklore”, Appendix C, pp. 344-365, London,
1014,
(DEWAAENREEAERE S AR R
(8) % Clark Wissler: “An Introduction to Social Anthropology,” Chap XIX, pp, 340-351,
New York, 1026; & “Man and Culture”, pp. 61-63, New York, 1923.
(4) % £ 9 86 — %, Chap. XX, pp. 357-350.
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TR B 2T WK R e RN R AT A B MR R MR
R B E W B Uk 6 R B 00 R, R LFAL G Woods) K
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(1) & J. G. Frazer: “Folk-lore in the Old Testament”, Vol. I, Chap. IV, pp. 125-130,
and p. 334, London, 1919.

(2) 3. G. Frazer 3|, % £ 3| %, p. 104

(3) & .k 91 %, pp. 332-338.

(4) M 2 Ji, Hastings' “Encyclopsedia of Religion and Ethics,” Vol. 4, pp. 645-657, New
York, 1925.
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un the Glabella Prominence of the Human Cranium
By T. L. Woo

1. Infroductory. The degree of the glabelli prominence of the human

deull has Tong been recognised hy physical anthropologists as an important

chatacter in aiding the dis

rimination 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 diagrammatic
meale! and others use descriptive terms.  Although both methods gi
description of the feature for different varieties of man, yet ncither of them is

e a general

quantitative and the data thus obtained cannot he treated with precision Some
years ago, Dr. Morant suggested a nseful index? derived from the mean neasure-
ments of the horizontal type contour for measuring the frontal flattening of the
cranium. The section represented is one through tiie glabella parallel to the
Frankfort horizontal and the index gives a measure of the frontal curvature
anterior to the temporal lines. Tt is obvious that although the index of frontal
flattening is closely related with the degree of projection of the glabella, yet it
depends also on the width of the frontal diameter and the position of the bending
of the temporal lines. .
quantitotive survey of the degree of projection of the glabelia region in the
median sagittal plane in a sample of some of the principal races. We are con-

The main purpose of the present study is to mak

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 flattening. The part referred to is confined to the glabella
region. Four new absolute measurements and two indices are designed 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 direct measurement or from
the average sagittal type contour.

II. The Material Measured. The cranial series measured are:

(1) Chinese: Sui-Tang dynastics. 15) and 63. These specimens wero
excavated some years ago by Dr. Li Chi and Mr. Tung Tso-pin of the Archolo-

1See Martin, R.: Lehrbuch der Anthropologie. Zweiter Band, p. 873, (1928).
*The index in deined to bo 100 LTHILTLEN. S0 Biomarika, Vol. XIV, pp 103-200,
(1023).




gical Section, Tnstitute of History and Philology, Nanking, from several ancient
graves of the Sui-T'ang dynasties (a.D. 581-899) at Hsiao T*un, Anyang, Honan.
More than 30 specimens of both sexes belonging to the same period were ob-
tained, but measurements were only taken of the complete crania.

(2) Chinese: in general. 993 and 669, These crania were collected by
the writer in 1936 from graves at Hsiu Chiu Shan near the vicinity of Hsia
Kuan, Nunking. The majority of them represent the poor class, Most came
from the eastern part of the country but several are from unknown localities.

(3) Chinese: Southern. 73. These specimens came either from various
localities on the southeast coast of China or from the south of the country.

(4) Burmese. 32J. These specimens came from different parts of the
country. Those belonging to the primitive tribes of Burma were excladed.

(5) Javanese. 40§. These came from various parts of Java and the
Island of Madura.

(8) Dayak. 13%. ‘Lhese crania came from Borneo and they arc catalogued
as Dayak.

(7) Andamanese. 175. The majority of these specimens cane from the
Creat Andaman Islands.

(8) English. 445. These crania came from a single cemetery at Portugal
Street, London. They were probably of eighteenth century date.

(9) Italian. 50f. These specimens came from 12 provinces in the northern
and central parts of Italy. Measurements were only taken of a random sample
of 50 male crania.

(10) Swedish. 313. They came from various parts of Sweden.

(11) Finnish. 223, These crania came from various localities of Finland,
several of them belong to a Seanian’s Hospital collection.

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

(13) Hindu: Bihar and Orissa. 373. The majority of these specimens
came from the Patna district in the northwest of Bihar,

(14) Singalese. 245. These crania came from various parts of Ceylon,
especially from Colombo.

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

T, L. 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 Aua-
tralion Skull. Biometrika, 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
sample. C , the means of all the specimens from these

parts have been pooled together for the present comparative purpose.

(16) Kanaka. 52§ and 542. These crania came from the Islands of
Oshu and Hawaii.

(17) Maori. 403. These were collected in different parts of New Zealand.

(18) Moriori. 33% and 212. These specimens came from various parts
of Chatham Islands.

(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. 11§. These came from the southwest coast of Tierra
del Fuego.

The specimens of the first two Chinese series are preserved in the Museum
of the Institute of History and Philology. The writer measured them in 1936.
Those of the remaining series are all preserved in the Museum of the Royal
College of Surgeons, London, and they were measured by the writer in 1934
when he was investigating other craniological problems. He is greatly indebted
to the authorities of the two Institutions, namely, Professors Fu Ssdi-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 representing some of the principal races in different parts
of the world. It is clear that the Oriental and Oceanic races are better repre-
sented than the other groups. It is regrettable that there are none from Central
Asia, South Africa or Egypt. The nuimbers of crania forming the serics in
several cases are too small to give reliable means for comparison, but they may
still be of value in a preliminary study.

IIL. Definitions of Measurements Taken. The points from which the meas-
urements are taken are shown in Fig. 1, the points # and g being the nasion
and glabella defined in the usual way. P is a point above the glabella in the
median sagittal section and the distance gp is equal to ng. 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 o (ophryon) is that the former point can also be accurately
marked on the sagittal type contour. M is the point where the perpendicular
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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 g measured with small calipers:

(2) The chord from 7 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 calipers which has been described by the writer.!

(4)" Minimum arc from 2 to p measured with a steel tape.

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

(5) The subtense-chord index = 100 subtense to np/chord np.

(6) The chord-arc index =100 chord npfare np.

Readings of the subtense and chord were taken to the nearest 0.1 of & mil-
limetre and those of the arc to the nearest 0.5.

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

31T, L. Woo and G. M. Morent: loc. cit., pp. 106-260,
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Table I. Mean

of Glabella Proj

tion and Their Probable Errors

Series

Asiatic:

I

T iSex | N T

Absolute Measurements )
¢ Mo ‘ Indices
T o o ek
Chord ng | Chord np | S2em%¢ | re np e ) Sub-np Lk

| T5(12.53E.4222.864.52,
g[11.79: 34F.

10,27

10.5%.

10.29

We.gmed Moans

(6) Indian

anjabi
ndisn (Bihar an
[Shgalese .

| Weighted Means .|

European:

o [17| 106016
[81{ 866121

[T5{11.61F
1104

215501,
2,331 .06)

l—%

talian

0254 31/15.88;
1867 181546 o 89391 o

Fon -
|~ Weighted Means ..

smzt 59 |

Oceanic:

|Australion
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9 o1
312, 541 170672434

7850 231 T8|
3.04£.117

‘Chinese (3w Tm‘_aTnmm;
m_

6|12 82 60,2468 99
66, .77

Chinsso (i gener ener
Kanal

21| \0 §5+-1620,90 .33,

TOT0L 35 9442+
30| 9.80.E 57 05.36%
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are also given in the same table. There are only three series—viz. the Chinese
in general, the Kanaka and the Motiori—which are long enough for the purpose
of examining sexual differerces. The sex ratios (male mean/female mean) which
are derived from the means given in Table I are provided in Table IL. Of the

Table II.  Sex Ratios of the Absolute Measurements and Indices
for Three Racial Series

Series Chinese \‘ Averags -
Kanaka | Moriori
Characters (in general) [ Hatios
) i
£ | Chorang 101 109 98 103
£ —_—
5 | Chordnp 99 1.05 97 1.00
§
= N
3 ! Sub. 1o np 147 1.93 141 1.61
E b
I | dremp 101 109 Lot 1.03
—

Sub. np
5 | hnrs ‘ 149 1.81 140 L&T
K Chord - !
S| 1ehord np 7 {

Arénp 99 -9 97 i .98

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
Tation arc significantly difforent for different races. However, sex ratios for the

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 catlier
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 arc considered in conjunction

with other characters.

T, L. Woo and G. M. Morant: loc.
*T.L. Woo: *A Biometric Study of
123, (1937).

PP 196-250.
o Human Malax Bone,” Biometrike, XXIX, pp. 113
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V. Rasial Comparisons of Mean M . The mean

for different characters from which racial comparisnn 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 Are (Male Means)

h T
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5
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N |pomon,
8 /
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Finw|
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80—
P y
55 780 700 720 240, £
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Abbreviations: 8. T.=Sui-T‘ang Dynesties, G=In General, S=Southern, and B. & O.=Bihar and
Orissa.
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Fig. 2 shows the inter-racial correlation of the chord np and the corres-
ponding are. Except for the Fuegian and Dayak series which comprise 11 and
13 skulls respectively, all che male means are based on 15 or more individuals.
Tt is clear that the inter-racial correlation between the two characters is-very
bigh. 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
Targest values and these differ from all the others with marked significance. The
means of Oriental and Oceanic races are larger than those of European and Indian
ones, but no clear distinctions can.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, Ei Indian and Oriental seen to occupy their own respective

¥ig. 8. Inter-racial Correlation of the Chord np and It Subtense (Male Means)
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Fig. 4. Tnter-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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Fig. 5.
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if each character is considered separately no such clear inter-group distribution
is made such s that shown in Fig. 3. Judging from the subtense measurement
only, Australisn and Fuegian orania 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 Andamanese 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 types. 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 belonging to the same family.

Fig. 4 shows the distribution of the series given by the means for the chord
ng and the subtense to the mp. 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 distinct 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 appcared 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 Furopean 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
Guanche and Eskimo series are not significantly differentiated from those for
the Indian races. The position of the Fuegian type is within the range for the
Oceanic group. The mean for the Andamanese skull is again extreme. We
may conelude 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 to which signi 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 palwolithic 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 ITI. Variabilities of Measurements

Standard Deviations

Seriea
Measurements l Indices
(&) ‘ 2) @) 4) l 5) 6)
Male chord ng | Chord np | Subtense | Arcnp | 100 Sub. np |100 Chord np
tonp ‘W ~avenp
{Chinese (in general) .. | 1.94+.09 J 3.804.10 | 0.844.04 | 4.07+.20 . 3.334.16 | 1.634.08
hinese (Southern) .. .. | 1.24.07 | 2.474.14 MH:“} 2-52114‘ 3.624.20 | 2.104-.12
i
[Burmese .. .. .. ..|Ll7+.10 ] 2.264.19 | 0.694.06 | 2.143.18 | 3.204.28 | 2.304.19
avanese .. 117409 | 231417 ] 0.844.06 | 2.304.17 | 4.534.34 | 3.304.26
[Punjabi .. .. .. .. |1.564.08 | 2.874.15 [ 0.764.04 | 2.884-.15 | 4.084.22 | 3.974.21

ndisn (Bihar snd Orissa) | 141411 | 2.63.21 | 0.80:4.06 | 2:67.20 | 4.634.36 | 2.794.22

fSingaleso .. .. .. .. |1.67.16 |2.66:£.26 [ 0.76407 | 2.90+.28 | 416440 | 452444
JEnglish .. .. .. .. | 14811 | 20421 | 0.893.06 | 30922 | 476434 | 26019
talisn .. .. .. .. moin-; L7712 | 071405 | 1.864.12 | 3.43+.23 7«.mt.ns
fowedih .. .. .. .. awsios 202417 | 0.774.07 | 1.971.17 | 4.184.36 | 4.84+.42
[Finn .. .. .. .. .. |0894.00|1.924.20 | 0.03£.09 | 2.104.21 | 4.831.49 | 341435
N 294417 | 1.354.08 | 3.354.19 | 6.60£.31 | 3.794.22
Kanaka .. .. .. .. | 1711 ’;.—lﬂi.ﬁlj 1.354.00 | 3.514.23 | 5.30£.35 | 3.80+.26

Maori . . | L49EIL | 274301 | L1TE 00 \’ 312424 | 438433 !i"ff'g,‘_

oriori .. .. . .. | L80E1S s_gsi_n_] 1-“&-09‘[ 384432 | 444437 | 341438

[Eakimo .. .. .. ..1'L474.12 293424 | 0.924.08 | 2.984.25 | 3.564%.29 | 3.82132
Female

Iohiness (in gomeral).. .. | 192411 395423 | 0.774.05 | 3.01.23 | 315419 | 170£.10

[Kanaka .. .. .. .. 1.zsi.na[ 2.30*.15}».511.05 254;{:18‘ 381425 | 3.484.28

Moriori .. .. .. ..]x.os:t.m 2204 .23 | 0.45:4.05 :oa:t'rl 2.524.2 | 2414.25
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of the Projection of the Glabella

Coefficients Variation.

Measirements Indices

Chord ng Chord np Subtense Arenp 100 Sub. ap
tonp Chord np

m @ 3) i [ f 5) ’ !
[
RIGERE

1645479 | 1741483 30054173 | 1723488

| BL934183 | 172408

’_‘12.071.88 12.364.70 31314191 e 1069 042,04 228413
Thiess | 1000£e | aLsoxses | osexss Cesara

|1.a71.: Tsu:t.sfr w }mia.éz ) —;u:zi 82 ?v;:;,zs
Tisorges | 17 211.917 .’5{0&1,817.7 Cingas

14.8341.19 Ji4.4;i1.12 36.4643.21 12.754:1.02 733,915.‘47

165741.61 | 13.8341.35 23.343 o | 13.8841.35 7;;13.37

14684108 | I5S5ELI3 | 20574230 | 15364112 | 20074234 2.754.20

10276 | 1060k | 2raiiss l 9.91:4.67 22104150 | 465431
oorg 88 | 1072403 26.834:2.30 \ 038481 | 27301204 | 530446
918493 | 10204104 | 32.5643.31 10.21:41.04 | 31674322 | 8.724.38

1447484 | 1445384 31544196 14.55;{-_.; Taearilss | 420k

1430495 | 14.304.95 34.3542.27 1442495 30134160 | 424428

1282495 | 12.484.96 34824293 | 13094100 | 28.874235 | 3.40+.26

17.2141.43 | 17081142 | 30.7243.30 17444145 | 32274268 | 3.604.31

1120494 28.5742.37 | 4.084.34

|
1145495 | 1185408 30.2642.51 }

1644497 48.73:42.86 | 1666498 | 44943264 | L7740

LeT£ae. | 108170 | 30.m1%2.58

° i
25.7142.67 | 2.534.26

|
9864103 | 10.4841.00 ] 22.1742.31 ‘ 9.234.96

11.324.73 ) 39.2842.55 | 3.694.24
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the subtense-chord index distinguishes the racial types, the two sexes and speci-
mens of different periods far more clearly than the other index does.

Specimens Palwolithic Cranin® Modern Crania,

ex ale emale Female

‘Subtense-chord 2121 15.00 T res |
(15t ©) (486)

Chord-arc Index 90,49 92.00 [y | ess0 |
(15) (9) | (1600) | (486)

* Materials nearly all dovived from Morant's papers on Studies of Palucolithic Man published in
the Annale of Eugenics,London (1920-1930).

Figures in brackets give the number of specimens pooled.

VI. Comparison of Variability and Correlation. Table III 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-
bility 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 exceeds 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
fomale. 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 consi next. The of si di
—viz. for cases for which the ratio of the difference betweel two constants to
its probable error is greater than 3.0—between pairs of series arranged in three
groups are shown in Table V. It 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 a0 not markedly different for different kinds of racial comparisons, but thoso

of different ck vary consi ly. The of dif-
ferences is highest for the chord-arc index, and for the two chords, one arc and
bt hord index, the decrease in this order. The

subtense measurement has the smallest percentage. 1% should be noted that
the variation of the last character is the least inter-racially, but its, intra-racial
variation, as judged by the coefticient of variation, is the largest amo § the
characters compared. (See Table IIT).
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>3.0) in Varis-

Table IV P of
bility for the

(s
P E of A
Constants (Male Series)

Percentages of Significant Differences in Variability
bet: S of:
Characters
the Same Family All Races
(21

Chord ng 24.0 27.6

Chord np 28.0 23.3

Sub. to np. 000 3.3

Arcnp 24.0 20.2

Sub. np o

10, 16.0 13.3

LooChord np

100 Aronp 36.0 41.7

All Characters 21.3 23.1

Table V. Inti ial Ce

of Glabella Prominence
. No.of -
Male Serics Y
Orania | Chora® and Subtenseand | g
Subtense Arc wo Indices
Chinese - B P
fin gone 99 0.414.06 o.6s¢,0477 ~0.514.05

Javanese 40 0.48+4.08 0.614.07 .68+.06
Punjabi 8 0.414+.06 0.524.05 -0.424.06
English 44 0.444.08 0.56+.07 —0.574.07
Australian 81 0.514.06 0.854.05 ~0.674.04
Kanaka 62 0.444.08 0.684-.05
Moriori 33 0.69.08 077405 | -0.53:4+.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. Tt will be scen that the co-
efficients for the same pair of characters do not differ with marked significance,
while those for different pairs of character vary coneiderably. The results appeat
to be similar to those found in the case of variabilities. It might have been
anticipated that since the arc and the subtense both provide a measure of the
curvature of the glabella region they would be highly correlated with one another
But in fact the highest correlation is found for the chord np and the corresponding
arc. The coefficients range from .94 to .98 and they urc appreciably higher than
any others in the table. In other words, intra-racially the larger the chord is,
the greater is its corresponding arc. A high but negative and spurious cor-
relation is found between the two indices considered, simply duc 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
enough to show that racial types of cranium differ quite 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) For the subtense measurement and the index involving the subtense
the sexual differences are large. This indicates that the glabella rogion 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 char s i the subt hord index is the most
valuable racial character, and it shows many significant differences hetween
different racial serics; it makes several distinctions between family groups of

vaces 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 ‘fiatness’ 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.

— 220 ——



(5) The four absolute measurements, especially the subtense, scem 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 arrangement
when the means are considered in pairs by constructing bivarinte distributions.

(6) Tn 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, London,
for giving him many suggestions in connection with the technique of measure-
ments.
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Neue Instrumente fur die Umriss-Zeichnung von
Hand und Fuss

vox T. L. Woo

Methoden der Hand-und Fuss-Umrisszeichnung wurden schon vor langer
Zeit von Broca,! Topinard,® Martin,® Hrdlitkat u.a. beschrieben. Die von ihnen
angewandten Instrumente und Methoden sind tatsichlich einfach, jedoch un-
zureichend: Hand oder Fuss des zu untersuchenden Individuums werden ausge-
streckt auf ein Papier golegt bezw. gestellt, und einige Messpunkte werden mit
dem Bleistift markiert, von denen aus die weiteren Masse genommen werden
konnen. Die entsprechenden Umrisse werden dann mit einem der Lange nach
halbierten Bleistify, der mit der Hand odler einem Instrument senkrecht zu halten
ist, Abgeschen von der U lichkeit der Di

erscheinen auf diese Woise gewonneno Umrisse aus folgenden Grinden wenig
genau zu sein:

(1) Es ist selbst fiir den e
Stift wahrend des ganzen Zei hindurch v
zu dem Papier zu halten. Wird der Stift abor mur ein wenig einwirts oder
auswrts geneigt, ergeben sich daraus gewisse Veranderungen fur die Umrissform,
und die von ihr genommenen Masse werden ungenau sein. Der von Martin
gemachte Vorsohlng, den halbierten Bleistitt mit sciner Kante an den senkrechten

ziomlich’ schwierig, den

Schenkel eines kleinen zu befestigen und diesen um das
Objekt herumzufilhren, garantiert wohl ein genaveres Bild, st aber in der Hand-
habung des halbierten Stiftes noch zu unb besonders bei der Zeichnung
von Details von Hand und Fuss. :

(2) Auf diese Weise i Unrissbi i nur_einige

Markierungen der Umrisse, wihrend andere in der Fliche gelegene wichtige
Punkte wie Phalangien der Finger und Zehen, die End-{Scheitel-) Punkte der
interdigitalen Spaltraume von Hand und Fuss und andere wichtige Punkte
gleicher Art suf dem Handricken bezw. Fussriicken nur schwer exakt zu
Lokalisieren sind, da Hand und Fuss direkt auf dem Papier ruhen.

Brocs, P: Instructions générales pour les recherohes anthropologiques & faire sur los
vivants. Paris (1879).

2 Topinard, P: Eléments d’Anthropologie générale. 8. 1134-35 (1885).

*Martin, R.: Lebrbuch der Anthropologie. Erster Band. . 49 (1928).

4Hrdlitks, A: Anthropometry. 8. J7-81 (1920).
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Bau Der Instrumente

Unm solche Schwierigkeiten zu vermeiden, werden einige verbesserte Instru-
mente fiir Unirisszeichnung der Glieder hier vorgeschlagen:
1. H i i Die li ein
a) Kinen Satz von Handstandern
) Diagraphen, neue Form
¢) Marmorplatte

Die L hli ein

a) Einen Satz von Fusstindern.
) und ¢) Diese Instrumente sind die gleichen wie unter 1.

In folgendem wird die Form der Instrumente beschrieben:

(1) Ein Satz von Handstindern: Er besteht aus 8 verschieden grossen
Standern (Fig. L. a) die alle aus Hartholz hergestellt sind. Ihre Oberfliche ist
oval, die Lange ihrer Longitudinalachse 4.5, 6.0, 7.5, 9.5, 11.5, 13.5, 15.5, und
17.5 cm. entsprechend den Handlingen der beobachteten Individuen ver-
schiedenen Alters. Die Breiten des hinteren, die Handfliche tragenden Teiles
sind 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 6.0 und 7.0 em. (s. Fig. L. a, Linie c-d). Die
Hohe der Stinder betragt immer 6 cm. Das Vorderteil jedes Stinders besteht
aus einem diinnen, hervorspringenden Brett, wodurch ermoglicht wird, dass der

Arm des Di 'sich den A d frei bewegen kann.
An der (Medial-) Iunenscitc der ovalen Fliche befindet sich eine bewegliche
Holzplatte, die durch eine Schraulie nach aussen ben werden kann und

den Daumen trigt.

Fig. 1. (a) Ein ander und (b) Ein F

(1/5 der natiirlichen Grosse)
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(2) Ein Satz von Fussstindern: Fir die F isezei werden oben-
falls 8 Stander gebraucht, deren Grosse jedoch von der der Handstinder ver-
schieden ist. Dié Langen sind: 7,9, 11, 13, 15, 17, 19, 21 om. (S. Fig. I. b) fur
die Individ hied A Die Breite des vorderen Teiles
variiert von 3.0 bis 7.2 cm., stufenweis 0.6 cm. zunchmend, wihrend die Breite

des fiir die Ferse bestimmter Teiles von 2.6 bis 5.4 cm. betriigt, sich jeweils um
0.4 cm. vergrossernd. Die Hohe ist die gleiche wie bei den Handstindern,
Ein Drittel der Lange wird von einer diinnen Platte gebildet, so dass der unterc
Arm des Diagraphen frei unter ihr hin und her bewegt werden kann, um die
Spaltzwischenriume des Fusses und die Nagelform zu zeichnen.

(3) Der Diagraph in neuer Form: Seine Konstruktion hat gewisse Aehn-
lichkeit mit der des Martinschen,! jedoch ist der obere waagerechte Arm etwas
anders konstruiert. Die Konstruktion des unteren Arms ist praktisch die gleiche
wie bei Martin. Ein Ende hilt den Zeichenstift, das andere ist beweglich mit
dem Sockel des senkrechten Arms, der eine Skala trigt, verbunden, so dass es jo
nach Wunsch gehoben oder gesenkt werden kann. Wie schon erwihnt, ist der
obere Arm anders als bei der Martinschen Konstruktion ausgefihrt. Ein Ende
ist chenfalls mit dem senkrechten Arm verbunden und kann nach oben oder
unten, parallel zum unteren Arm, verschoben werden. Am anderen, freien
Ende ist eine 3 cm. lange dreikantige Siule befestigt, deren Aussenkante der
Markierung der am weitesten nach aussen gelegenen Linien dient. Diese senk-
rechte Kante icht gerade dem Mittel des Zeichenstiftes; deshalb
kante der prismati Saule ilauft, cine
vollkommen entsprechende Linie auf dem Papier zeichnen. Im unteren, 1.5 cm.
langen Ende léuft die dreikantige Sdule in ein schiefes Prisma, aus, wobei die
Aussenkante der Siule ihre gerade Richtung beibehdit. Es entsteht so cino
gerade scharfe Nadel, die zur i der Spaltzwi: 3 b
werden kann. Die entsprechende Nadel Martins ist ebenson wie der Perigraph
Lissauers gebogen statt gerade und deshalb nicht fiir diesen Zweck geeignet,

wird die Linie, die an der

da sie nur bei izter Hand die Spaltzwi dume zeichnet. Der senk-
rechte Arm steht excentrisch auf seinem Sockel. Der Nullpunkt der Skala
befindet sich an der Basis der senkrechten Saule. Eine sehr diinne Scheibe ist
am oberen Arm so befestigt, dass ihre untere freie Kante als Zeiger an der Skala
dient. Diése untere Kante ontspricht genau der Spitze der am freien Endpunkt
des oberen Arms befindlichen Nadel (schiefes Prisma); so dass die Entfernung

i6. (1) Martin, R.: Ueber cinige neuere Jnstrumente und Hilfamittel fir den anthropologis-

chei Untarricht,  Somsspondansblas dt deutachen Gosslsc, fur Anthiopologie. Nr. 11, 1903. (2)
von Rudolf Martin's diagraphen-technischen

Apparaten, ibi m- 15, 1907.
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der Nadelspitze von der Basis auf der Skala an der senkrechten Siule abgelesen
werden kann. Es ist also auch moglich, dieses Instrument zur Messung der
Hohe oder Tiefe der Glieder zu benutzen, ohne auf Devenports! oder andere
Tiefenmesser angewiesen zu sein Natiirlich kann dieser Diagraph auch benutzt
werden, um die Kontur auch anderer Korperteile und die Umrisse von Skelett-
Teilen zu zeichnen. (s. Fig. IL. a).

(4) Die anschraubbare Marmorplatte: Sie ist speciell fiir unsere Zwecke
von ganz glinzendem Marmor hergestellt, jede Scite hat eine Linge von 50 cm.
Sie wird an den 4 Ecken von vier Einstellschrauben getragen, dic gestatten, sie
in vollkommen waagerechter Lage zu halten. Dic Marmorplatte wird von 2
parallelen Rinnen durchschnitten, jede ist 28 cm. lang und 2 mm. breit. Ihre
Entfernung voneinander betrigt 14 cm. Ein Blatt gewohnliches Schreibmas-
chinenpapier kannan beiden Seiten hineingesteckt werden. An der Unterseite
der Platte sind innen neben den Rinnen 2 Holustreifen angebracht, an deren
Unt das fer mit Rei In befestigt werden
kann. Fig. IT b und ¢ zeigen Ober-und Unterscite der Marmorplatte.

Der Zeichenvorgang

Der Zeichenprocess von Hand und Fussumrissen wird sehr vereinfacht; bei
richtiger A g der oben besp I wir
zuerst die Umrisszeichnung der Hond. Man stelle die Platte auf einen gesignoten

Platz auf einen Tisch, an den sowolil 2 Beobachter als avch der Arm des zu un-

Individ loicht h ichen konnen. Ehe man mit der
Markierung beginnt, soll die Platte, d.h. ihre horizontale Oberfliche, mit Hilfe
der in eine genau hori: Lage gebracht werden. Als geeigneter

Handstinder wird ein solcher ausgewiihlt, dessen Oberfliche ein wenig schmalor
als die Hand des Individuums ist. Dieses wird unterwiesen, seine rechte Hand
auf den Stander zu legen und zwar mit dem Handriicken nach oben. Die Hand
soll vollig sein, die Li des Mil die F des
Untersrms bilden. Der Daumen wird so weit wie moglich abgespreizt und
ruht suf der herausgoschobenen Platte des Stinders. Die iibrigen 4 Finger
sollen leicht getffnet sein. Mehrere wichtige Punkte, wie Stylion radiale, Stylion
ulnare, Metacarpale laterale und mediale, Phalangion und Daktylion der ver-
schiedenen Finger, sowie Proxindicion, Distindicion und die Scheitel

der Fingerspalten und andere wesentliche Stellen sollen zuerst von der Nadel
des Diagraphen auf dem Papier markiert werden. Dann kann die Kontur der
Hand, beginnend an emnem Stylion, von der Aussen kante der dreikantigen Stulo

s Martinsohes Lehrbuch; 1 Bd. 5. 133, Fig. 68,
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Fig. ITI. (@) Die Methode der Handumrisszeichnung.
(5) Die Methode der Fussumrisszeichnung.

ta)
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aus gezogen werden. Die Kante soll gerade nur leicht bertihrt werden. Nach
der Fertigstellung des Handumrisses wird der obere Arm des Diagraphen ein
wenig hoher geschraud.  Mit der nach unten hingenden Nadel konnen dann die
Spaltraume, die Beugelinien der Gelenke und, wenn gewiinscht, die Umisse der
Nigel leicht gezogen werden. Dann konnen noch, den Angaben der verschie-
denen Autoren entsprechend, wichtige Masse von den gezeichneten Punkten aus
genommen werden. Dasselbe Instrument kann auch fiir den Fall angewendet
werden, dass der Handriicken nach unten, die Hand mit der Innenseite nach oben
liegt. In dieser Lage wendu man dic Technik Hrdlitkas fiir Messung von Linge
und Breité an. Genau so geht der Vorgang der Umrisszeichnung des Fusses
vor sich. Die Marmorplatte wird auf.dem Fussboden mittels der Schrauben in
horizontale Lage gebracht. Der rechte Fuss des Individwums ruht auf dem
Stiick Papier, das an dem Brett befestigt ist. Der rechte Unterschenkel be-
findet sich in einem rechten Winkel zur Marmorplatten-Ebene. Man mache
mehrere Bleistiftpunkte, um die Lage folgender Punkte zu markieren: Acropo-
dion, Pternion, le laterale, M mediale, dio pr

Punkte der anderen ¢ Zehen, den Anfe d Sch der Spall

und den vordersten Punkt des inneren und susseren Knochels. Besonders muss
beachtet werden, dass die Spaltzwischenrdume des Fusses durch Uebereinan-
derlagerung der Zehen nicht so gut foststellbar sind wie die der Hand. Bei
Erwachsenen ist die 2 Zche manchmal etwas iiber die grosse oder die dritte
Zehe golagert. In diesen Fillen empfiehlt es sich, die Spaltzwischenriume so
zu zeichnen, wie sie sich gerade dem Zeichenstift bieten, nur muss dabei bemerkt
werden, ob die Begrenzung des oberen oder des unteren Spaltriumes benutzt
wurdo. Die Nagelformen der Zehen konnen mit dem unteren Ende der Nadel
gonau gezogen werden. Dioe Dicke des Fusses vom Spherion aus oder die Hoho
der Plantar Arch., d.h. die vertikale Entfernung von Auftrittscbene und dem
oberston Pankt dos os maviculare, konuen mithilfe dicses Disgraphen exaks
gomessen werden, und die Fussmasse ich von den
markierten Punkten aus genommen werden. Bei der Untersuchung von
Kindern oder Neugeborenen miissen einige Assistenten zugezogen werden, die
Hande bezw. Fisso in der richtigen Lage festhalten. Die Methode der
Umrisszeichnung fiir Hand und Fuss ist in Fig. IT1 ¢ und b wicdergegeben.

Tlustrierende Beispiele

Richtlinien fiir die Auswahl des jeweils geei Fuss oder Handstands
“fiir Individuen verschiedenen Albera sind nicht leicht zu geben, solange nicht
die Al und V ite der Hand und Fussmuse besonders
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Lingen-und Breitenmasse, bekannt sind. In den Jahren 1935-1937 unternahm
der Verfasser eine T der pol

chinesicher Schiiler und beiderlei G hts aller A

in Siid-Kiangsu. Unter den untersuchten Merkmalen befinden sich auch alle

Langen-und Breitenmasse von Hinden und Fissen. In der folgenden Tabello

T wird die Beaiohung zwischen Altersgrenze und Nummer dos Stinders fi

beide itaten nach den D issen der obigen Untersuchung
angegeben. Es muss dabei bemerkt werden, dass die Variation jedes anthropolo-
gischen Merkmals gross ist, und die in der Tabelle angegeberien Altersgrenge der
untersuchten “Merkmale nur ein roher Arihalt sind. Zweifellos muss eine grosse
Anzahl der zu untersuchenden Personen individuell in der Auswahl der Stander

den’ besonderen Massen ihrer werden.

Um die Anwendung der hier angefihrten Instrumente zu illustrieren, wurden 8
verschieden slte Chinesen sus verschiedenen Provinzen als Objekte ausgewihlt;
weger des beschrinkten Raumes werden nur die Umrisse eines Individuums
(Nr. 6) ouf Figur IV und V geseigt. Sio sind genan don cben angegebenen

tchtlini d gezei Die b hstaben geben die
Messpunkte an, von denen bei der Zeichnung ausgegangen wurde. - Einige wesen-
tliche Masse, die von dem entsprechenden Unriss genommen werden konnen, sind
schraffiert wiedergegeben. Die folgende Tabelle IT zeigt die Besonderheiten der
Individuen und Masswerte, wio sic die Kontur aufweist. ~Definitionen dieser
Messungen und ihre quantitative Analyse werden in einer speziellen Arbeit des

Verfassers itber Hand—und Fussformen der Chinesen, dio in Kiirze erscheinen
wird, besprochen werden.

Im Grossen und Ganzen scheinen die hier angefiihrten Instrumente fiir die
Umrisszeichnung der Extremilaten besser zu sein als die von fritherert Autoren
benutzten Modelle. Zumindesten kénnen 3 Vorteile bei ihrer Anwendung hervor-
gehoben werden: )

1. Der Zeichenstift wird isch immer inklig zur Basis go-
halten.

2. Die Instrumente konnen fir die Nachzeichnung der Gliederformen
im Detail dienen.

3. Auch die verschiedenen wichtigen Punkte, die innerhalb der Kontur--
liegen, konnen genau markiert werden.
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Fig. 1V. Unmriss einer rechten mannlichen Hand.
Nr. 6, Tab. IL Alter: 10.8 Jahre.
(Nat. Gr.)

dai

Messpunkte; sty. r=Stylion radiale, sty. u=Stylion ulnare, sty. i=Interstylion, da.=Daktylion,
- PRV

mediale, laterale, px=.
Distindici on, ur=
Unterer Fingerspaltacheitelpunkt.
Masse: HL=Handlangs, HB. I ite I, HB. II 11, HB. 1I1=Hand-

breite III, BS= Breite zwischen den Stylia.
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Fig. V. Unuiss eines rechten mannlichen Fusses.
Nr. 6, Tab. II. Alter: 10.8 Jahre.
(Nat. Gr.)

Messpunkto: ap=Acropodion, pte= Plernion, mt, m=DMotatarsale mediale, mt. I=Motatarssle
Interalo, ma. m=Die Vertikalprojektion des vordersten Punkies des medialen Malloolus, ms. 1= Die
Vertikalprojektion des vordersten Punktes des lateralon Malleolus, op=Oberer Zehenspaltechitel.
punkt, up= Unterer Zehenspalischoitelpunkt.

Masse: FL=Fusslange, FB=Fussbreite, V. FL= Vordero Fusslange, LF =Lango der Forso.
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