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SUMMARY

1. This paper presents a study of the
characters and measurements of the pelvic girdle and
femur in Australian aborigines. One purpose of the
study is to provide an aboriginal standard for comparison
with other ethnic groups. The other purpose is %o
assess the value of various features of the bones as
gex determinants.

2., The aboriginal bones surveyed in this work
do not show any marked differences from those of other
ethnic groups when the means and ranges of wvariation are
taken into account. In differentiating the aboriginal
innominate bones from those of the Caucasoids and Eskimos,
the pubic length is the best to be used. Some
peculiarities, such as a six-segmented sacrum, sacral
spina bifida and femoral platymeria, while perhaps more
prevalent are not unique to Australian aborigines.

3. There sre some few measurements that show
no significant sex differences of the means. They are:

a. The maximum breadth of the sacrum.

b, The index of the body of the first
sacral vertebra.

¢. The platymeric index of the femur.

d. The angle of the femoral neck.

@. The angle of torsion of the femur.




4. Those mean measurements which show
statistically significant sex differences were evaluated
for sexing purposes by means of the histograms showing
frequency distributions in the male and female series.
The overlapping percentage of the male and female

ranges was determined.

5. 8Sex determination by the sacrum alone is
never satisfactory. The overlap of the male and
female ranges is very extensive in every measurement of
this bone, even in the sacral and corporo-basal

indices.

6. For sex determination by the innominate
bone and femur, the following criteria are recommended
because they betray a small overlap between the ranges
of both sexes:

a, The ischium-pubis index,

b. The length O-B of the greater
sciatie notch.

¢. The index II of the greater
sciatiec notch.

d, The vertical and antero-posterior
diameters of the femoral head.

e. The circumference of the femoral
head .

f. The transverse condyler breadth of

the femur,



7. By one of these six criteria, the sex of
70-75 per cent of cases can be determined, By
rejection of some few aberrant bones, the overlapping
percentage decreases and the sex of bones, 90 per cent

or more, can be identified.

8. A combination of these methods ylelds very
much better results than using any single one. 8o, it
is suggested in sex determination of a complete skeleton
or an incomplete skeleton with several bones available.
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INTRODUCTION

Ausgtralian aboriginal sacra, innominate bones
and femora are studied and presented in this paper for
two main purposes. One purpose is to find out the
mean measurements and ranges of variation as an
aboriginal standard for comparison with other ethnie
groups. The other purpose is an attempt to determine
the sex by these skeletal parts. Many measurements
and indices used for the latter purpose will be

evaluated.

Apart from the studies on skulls, very few
works were made upon the remainder of Australian
aboriginal skeletons., Turner (1886) maede & study on
gkulls and other parte of skeletons of several ethnic
groups including Australian sborigines. 1In his series
Australian eboriginal pelves and femora were included.
Unfortunately the number of bones was so few; only six
adult males, an adult female and a Juvenile male of
this group were exsmined. Hepburn (1896) also employed
the same collection of the aboriginal skeletons in his
study on the platymeric, pilastric and popliteal indices
of the femur., Stirling and Wateon (1896) in their
report on the work of the Horn Scientific Expedition to

Central Australis recorded the measurements of the bones



of an aboriginal male skeleton obtesined from Alice
Springs. The bones examined were the femur, tibia,
clavicle, scapula, humerus, radius, ulna, pelvic girdle,
ribs and vertebrae. About these particular parts of
the body, i.e. the pelvis and lower 1limbs, Abbie (1951)
described that typical aboriginal males and females have
narrow hips and long thin shanks. He also pointed out
that Australian sborigines are obviously amongst the
longer-legged of ethnic types. Relative sitting heights
of four different groups spread across the continent,
i.e, Yalsta, Pintubi, Wallbri and Burera, are well under

50 per cent by means (Abble, 1961).

Sex determination of skeletons is of grest
importance in the fields of anatomy, physical
anthropology, forensic medicine and others. Certeinly,
it 18 possible to differentiate the sex by most of
skeletal parts within limited capacity. The following
statements are very important and must be cited here

before concerning the problems of sex determination.

1. As a general rule, male skeletal parts are
larger and more massive than female ones. The crests,
ridges, tuberosities and lines attached by musecles and
ligaments are more strongly marked in males, The

same rule also governs the size of Joints and

articular surfaces,



2. The pelvic girdle bears more sex
differences than those from the general rule. The
differences of female pelves from male pelves are due
to the female reproductive functions mainly influenced
by sex hormones. It is accepted by Stewart (1954)
and many others that the sex is more difficult to
determine from the skull than from the pelvis.

3. Hrdlicka (Stewart, 1952) pointed out an
important axiom that is the overlap of ranges of
variation of male and female bones on the basis of
development of sexual features. Bones in the male
geries would range from the hypo- to the hyper-masculine,
in the female one from the hypo-~ to the hyper-feminine
and the overlap of the two series takes place in the
hypo-magculine and hypo-feminine cases. In a series of
whole skeletons or any bony parts, the overlapping
portion would offer difficulty or even impossibility of

definite sex determination,

Dealing with some particular parts of the
skeleton, the female sacrum tends to be wider but shorter
than the mele., 1In other words, the sacral index,

mum breadt T um
meximum length of sacrum x 100, is greater in the female.
Another sex difference of the sacrum shown by Fawcett

(1938)- is the proportion of the transverse diameter of



the body of the first sacral vertebra to the maximum
breadth of the sacrum. In the female, the body of the
first sacral vertebra is relatively small, occupying only
2 little more than one-third of the maximum breadth, In
the male, 1t is relatively very large and occupies

almost one-half of the maximum breadth. So, the

ran e d eter
maximum breadth of sacrum

x 100, is generally greater in the male sacrum,

corporo-basal index,

The innominate bone seems to be more valuable
than the sacrum in sex determination. The important
parts of this bone for the purpose belong to the ilium
and pubis. One of distinguishing features of the humen
ilium is the proportion of the sacral part to the pelvie
part of the chilotic line (Derry, 1923)(Fig. 6). Derry

worked out the different means of the chilotic index,

Sacral portion of chilotic line
pelvie portion of chilotic line

Owing to the greater area of the iliac tuberosity which

x 100, in the two sexes.

is included in the sacral portion of the line and also
to the narrower pelvic portion in the male, the chilotie

index 18 usually greater in the male ilium,

Although the sex differences of the pelvie
girdle were shown to be present in foetuses (Thomson,
1899), infants and children (Reynolds, 1945, 1947); it
is certain that to identify the sex of adult skeletons

is mueh easier than the young ones. This is



positively true in sex determination by the innominate
bone. At puberty asnd certainly after that, the puble
length in the female is much greater than that in the
male, This is the reason why the more obtuse subpubie
angle and the triengular form of the obturator foramen
are more common in the female. The puqiio length
compared with the ischial length which varies directly
with stature is greater in the female than in the male.
The 1schium-publs index, %%%%f;%g%ﬁﬁggﬁrx 100, devised
by Schultz (1930) tends to be greater in the female.
Washburn (1948, 1949) believes that the sex of over 90
per cent of skeletons can be determined by the ischium-
puble index alone and that if it 1s combined with sex
difference in the greater sciatic notch, the sex of the
vast majority of skeletons can be determined. Further,
in determining the sex of Negro skeletal material,
Thieme (1957) suggested the ischium-pubis index as the
best diseriminating character, He also added other
measurements: the obligque length of the femur, femoral
head diameter, humeral length, epicondylar width of the
humerus, elavicular length, sternal width and sciatic

notech opening, in order to obtain better results.

The greater sciatic notch is of great interest
in gex determination. In comparison with the other

primates, man has a more developed sciatic noteh with
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the sex difference in it., The sex difference is not
found in the seiatic noteh of the others (Straus, 1929).
Washburn (1948) pointed out that the sex difference in
the greater sciatic notch belongs to a different system
from that in the pubie bone and that it is not correlated
with the subpublic angle, He elso claimed that the sex
of over 75 per cent of adult pelves can be determined by
this notch alone, Unfortunately, there is no proper
method to measure or describe the noteh in order to
clarify sex different features. Thomson (1899)
deseribed that thies notch in the femsle is usually wider
and shallower than in the male and the form of the noteh
depends on the relation of the sacrum to the innominate
bone, its shape being modified by the degree of
curvature of the sacrum, Derry (1909, 1923) hae the
sameé conclusion that the notch is relatively deep and
narrow in the male and in the female the posterior margin
of the noteh slopes backwards in such a way as to form

a wide shallow arch in striking contrast to that of the
mele, Letterman (1941) found that the mean greatest
width of the notech 1s greater in the female, that the
mean greatest height is greater in the male and that the
dlistance from the posterior inferior iliac spine to the
point at which the greatest height line intersects the
greatest width line is shorter in the male series.
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The last measurement seems to be an important sexual
character. The method of study of this notch by
measuring the angle formed by its anterior and posterior
margine was suggested by Hanna and Washburn (1953).
Allbrook and Sibthorpe (1961) in t heir study of pelvie
dimensions in the Ganda, measured the sciatie notch
angle in 66 Ganda pelvic skeletons (35 males and 31
females) by a photoscopic method. They obtained the
mean value of 67° (range 55°-83°) in the male and 83°
(range 73°-103°) in the femsle. The histogram shows
that whilst the male and female distribution curves are
distinet from each other, more than 50 per cent of
specimens cannot be distinguished by the seciatic notch
angle alone. Stewart (1954) reminded us sbout the
incorrect expressions of this notch. By the methods
mentioned above, the contour and other features of the
notch would be missed. The best way that he suggested
is to describe it as the eye can see. The preauricular
sulecus should be recorded in this procedure. The sulcus
is more common and better developed in the female. In
contrast, it is infrequent and poorly developed in the
male. It is, however, not a definite sex determinant

as 1t was believed to be.

Begldes its importance in estimation of

stature, the femur is also useful in sex determination.
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For sexing, the human femur obeys the general rule as
well, Those of males are generally larger and stronger
than those of females and have more pronounced

muscular and 1igamentous markings. But the more
important feature of this bone for sex determination
suggested by Dwight (1905) is the size of articular
surfaces, 1i.e. of the femoral head and both condyles.

He found that the heads of both femur and humerus are
relatively small in the female and both are very valuable
ae & guide to the sex. Parsons (1914, 1915) in his
monumental work on the characters of the medieval

English femora, considered the following features in
endeavouring to ascertain the sex of bones: the greatest
diameter of the femoral head, femoral head index,
transverse condylar breadth, least transverse diameter

of the shaft, platymeric index and maximum length of the

bone.
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MATERIAL AND METHODS

The bones examined were: 4100 sacral bones
(50 males and 50 females), 100 pairs of innominate bones
(50 males and 50 females) and 4130 pairs of femora (75
males and 55 females). Some belong to the Department
of Anatomy, University of Adelaide but most are in the
South Australian Mugeum, All of them are from adults
but their ages and sexes are not recorded. Preliminery
determination of the sex was mainly based on the pelvic
girdle. Most of them had complete pelvic girdles, 1.e.
a pair of innominate bones and a sacrum. The pelvie
girdles were re-articulsted for examining the subpubiec
angles which are helpful in sexing. The greater sciatie
notches were also employed in this preliminary sexing.
Whenever necessary, other skeletal parts such as skulls
were examined and misdetermination of the sex would be
assumed in very few cases of such a series. All skeletal
parts were taken at random; only damaged bones and

those with pathological changes being excluded.

The methods of measurements are those of Wilder
(1920) except where stated otherwise. Each linear

measurement was recorded to the nearest millimeter.
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4, MEASUREMENTS OF SACRUM

Wilder

The length from the median point of the sacral promontory
to the median point of the anterior inferior border of
the fifth sacral vertebra. Measured in a straight line
with the sliding calipers (Fig. 1, A-B).

ead Wilder' e aight breadth)
The greatest breadth of the sacrum, measured along a line
perpendicular to that of the maximum length at the level
of the two alase with the sliding calipers (Figs. 1 & 2,
c-D).
= al cu The length between t he two
termini of the maximum length, but this time measured

along the median line on the curved anterior surface of

the bone with a tape-measure,

first sescral vertebrs Taken with the sliding calipers
(Fig. 2, A-E & F-G).

Indices of Sscrum
Some indices of the sacrum were calculated by

the following formulae:

um_ br

1. Sacral index = (i M Iength

x 100



B
o0

SOME MEASUREMENTS OF SACRUM
IN FIGS., 1 & 2

PIG. 1
AB = Maximum length
CD = Maximum breadth )
AE = A-p. diam. }of body
PG = Transverse diam,’) of S.I

FIG. 2
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3. Index of body of 81 =

8
trensverse dlameter of 51 x 100

4. Corporo-~basal index =

& e S
maximaom breadth x 100

(Paweett, 1938)

The number of sacral segments and certain
abnormalities, 1.e. the sacral spina bifida and
sacralization of the last lumbar vertebra were also

recorded.

2, MEASUREMENTS OF INNOMINATE BONE
Maximum length The greatest length from the ilisc corest

t0o the ischial tuberosity, taken with the osteometrie
board (Fig. 3, A-B),

Breadth of 1lium The distance from the anterior
superior iliasec spine to the posterior superior iliso

spine, taken with the spreading calipers (Fig. 3, C-D).



FIG.3 SOME

AB
CD
EF & GH

oM
ON

MEASUREMENTS OF INNOMINATE BONE

Maximum length

Breadth of ilium

Vertical and transverse diameters
of acetabulum

Pubic length

Ischial length

17
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Length of pubic symphysis The length of the
symphyseal surfasce of the pubis, measured with the

sliding calipers.

The se

two measurements are different from those of Wilder,.
Measured with the sliding calipers; 1instead of taking
the middle point of the acetabular notch, 1t is more
convenlent to take from the marginal pointes near the two
ends of the lunate articular surface to the opposite
marginel points (Fig. 3, B-F & G-H).

The central point of the acetabulum was
located before making further measurements. In all
primetes, according to Schultz (1930), this point lies
approximately at the intersection of the inner edge of
the articular surface of the acetabulum with a straight
line prolonging the lower part of the acetabular border
of the 1lium downward (Fig. 3, point 0). This is the
point where the three main pelvic elements, the ilium,
{schium and pubis, meet end is better seen before the
union of these bones. Mostly, there is & notch in the
inner border of the srticular surface of the acetabulum
at this point in the adult (Washburn, 1948).

Pubic length The maximum length from the central point
of the acetabulum to the symphyseal surface of the pubi s,
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FIG.4 MEASUREMENTS OF GREATER SCIATIC NOTCH

AB
0C

Greatest width
Greatest height

PIG.5 INSTRUMENT FOR MEASURING GREATER SCIATIC NOTCH



PIG.6

;J:L C

BC

]

Il

Chilotic line of ilium

Pelvie POT"tlon}of chilotic line

Sacral portion

20
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taken with the sliding calipers (Fig. 3, O=M),
Ischial length The meximum length from the central
point of the acetabulum to the lowest point on the
ischial tuberosity, taken with the sliding calipers
(Fig. 3, O-N).

Greater gelatic notch

As shown in Figure k4, the greatest width (A-B),
the greatest height (0-C), (Olivier, 1960) and the
distance from the posterior inferior iliac spine to the
point st which the greatest height line intersects the
greatest width 1line (the length O-B) were taken with the
instrument seen in Figure 5.

The preauricular sulcus was also recorded,
Chilotic line of 1lium (Derry, 1923) (Fig. 6)

At first, the pubo=iliac and auricular points
were located, Ags described by Derry, the pubo-iliae
point (A) is situsted on the 1lio-pectineal line at the
gite of original union of the pubis and 1lium,

Sometimes the site is ill-defined and the ilio-pectineal
eminence is very useful in that case, The auricular
point (B) 1s on the anterior margin of the auricular
facet where this approaches nearest to the pubo-iliac
point. The line joining these two points and then
continued to the 1liame crest is the chilotic line (A-C).
The pelvic (A-B) and sacral (B-C) portions of the line
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were measured with the sliding calipers.
Indices of Innominate Bone
From certain measurements of the innominate

bone, the following indices were calculated:

1. Coxal index = x 100

maximum length

Rubic length
2, Ischium-pubis index = fsohial length x 100

(Sehultz, 1930)

3., Index I of greater sciatic notch =

ngn{egj height of noteh
greatest width of notch x 100

(O1ivier, 1960)

4o Index II of greater sciatic notch =

—length O-B
greatest width of notech

x 100

| ral par otiec
5. Chilotic index = pelvic part of chilotie line x 100

3. MEASUREMENTS OF FEMUR

greatest length from the femorel head to the medial

condyle, taken with the osteometric board.

Taken in the "obligue position" with the osteometriec
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board. The two condyles were placed in contact with
the fixed vertical plece. The bone then lay
obliquely on the board snd the movable piece was slid
until it touched the femoral head.

3, Trochanteric length The distance from the
upper border of the greater trochanter to the most distal
point of the lateral condyle, taken with the spreading

calipers.

Meagurements of femoral shaft
1. Subtrochanteric region Measured at a level of
3 em, distal to the lesser trochanter. The antero-

posterior and transverse diameters were taken with the

sliding calipers. Then the platymeriec index was

calculated,
Pla i nd -
al terior d =] at th e
ransver se ameter at this leve x 100
2. At middle The pilastric iniex was calculated

from the antero-posterior and transverse diameters
measured at the middle of the shaft.
Pilastric index =

=0

metef éi‘tﬂia'i;i.“

‘hl

ansverse

= x 100

..
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Be [Xe) r At a level of 4 em,
proximal to the posterior 1imit of the articular surface
of the condyles, the antero-posterior and transverse
diameters were measured with the sliding calipers and

the popliteal index was calculated,
Popliteal index =

er d er a 8 leve

ransverse diameter at this level z 100

Femoral head

1. Vertical diameter The greatest diameter of the
femoral head measured in the vertical plane perpendicular

to the sxis of the femoral neck.

2. Antero-posterior diameter Measured along the
antero-posterior line perpendicular to the vertical
diameter and also perpendicular to the axis of the
femoral neck,

These two diameters were taken with the sliding

calipers.

The femoral head index was calculated as
follows:

Femoral head index =

‘oblique length



Femoral condyles

width of lower end) Measured across the lower part of

the two condyles with the sliding calipers.
2.

and medial condyles Taken with the sliding calipers.

The condylar _breadth index wag calculated,

Condylar breadth index =

“obligue length
Gircumferences
All measured with 2 taspe-measure:
1. Circumference of 'i;he femoral head.

2. Subtrochanteriec eci rcum‘imnee of the
gshaft.

3¢ Circumference of the middle of the

shaft.
Angles

1. Angle ¢ he femoral nec Coll '-"d laphysle
angle or angle of ipnclination) The obtuse angle which

the axis of the shaft forms with the axis of the head
and neck of the femur, The two axes were determined by
the eye on the anterior surface of the bone and long

steel needles were fixed along the axes with plu‘tibino.
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The angle was measured at their intersection with a

transparent protractor,

This angle 1s formed by a line drawn across

the eondyles distally and the axis of the shaft. The
angle was determined by the same procedure as above.
This
angle 1s formed by the axis of the femoral head and neck

projected upon that of the two condyles, measured

with Martin's parallelograph.
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RESULTS
——

1. OF AUSTRALIAN GINE

Table 1 shows the number of sacral bones
examined, the means, ranges of variation and standard
deviation of the mele and female series, It aleo
shows statistical significance of sex difference of

each mean measurement, The detaliled data appesr in

Appendix A,

For the male series, t he maximum length
varies from 77 to 110 mm., with a mean of 96,52 mm,
For the female series, this length varies from 71 to
105 mm., which is narrower in the range than the male,
with a mean of 88,12 mm, So, in average the male
sacrum is longer than the female one and the sex

difference of the mean lengths is highly significant.

The maximum breadth in the male series ranges
from 85 to 109 mm., with a mean of 99.92 mm, In the
female, the breadth varies from 92 to 113 mm., with a
mean of 1041.24 mm, The sex difference of the mean

maximum breadths bears no s tatistical significance,

Because of relative shortness of the female
aboriginal sserum when compared with the male, a 1though

the mean maximum breadths are nearly the same, the mean



TABLE 1. SACRUM OF AUSTRALIAN ABORIGINE

FEMALE
Measurement MALE oy 4 ~STEne 2;521§§°'
and Index dard dard P
No, | Mean Range gfg;aJNo. Mean Range %gg%a- difference

Meximum length 50 | 96.52| 77= 110 |8,80(50 | 88.12| 71~ 105 6.87 'R
Maximum breadth | 50 | 99.92| 85« 109 |5,02/50 [101.24| 92~ 113 5.12 n.s.
Sacral index 50 104,16 (86.9-123.2/ 8,93/ 50 [115.49(|96.2-140.0(10.39 ==
Mid-ventral o

eurved length 50 [104.34 | 82« 115 | 7.10/50 | 97.08| 81 =110 6.74 =X S
Curvature index | 50| 92.46|81,6-98.2 | 3.74| 50 | 90.80|81.0-98.8 |L4.22 =
Body of 81
Antero-posterior - -

21 amet or 50| 29.78| 25~ 37 2.29/50 | 27.58| 25« 31 1.48 E I A
Transverse - ”

diemeter 50 | 47.40 36 53 3.99| 50 LkL.10 36 50 3.68 %%
Index of & 50 63'03 5“.9"7205 h-m 50 6208"" 5“.2‘72.2 6-25 NeBe
Oorporo-besal | 50| 47.u2|41.2-55.4 | 3.250 | 43.62| 36.4-52.0(3.66 | == »

Linear measurements in mm,

Degrees of significance in Tebles 1, 2, 3a and 3b:

P 0.05;

= =P

0.01;

n.s. = not significent,
’!-P 0.001}!3!’1’ 0-001.

8¢
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sacral index in the female series would be greater than
in the mmle, For the male, the sacral index varies
from 86.9 to 123.2, with a mean of 104,16, TFor the
female, this index has a range from 96.2 to 140.0, with
a mean of 115.49. The female range of the index is
also wider than the male. The sacral index is an
interesting point of the study of the sacrum, especiclly
for ethnic comparison and sex differentiation.

Classification of the sacrum by the sacral index is as

followe:
Saegral index
Dolichohierie {narrow sacrum) ap to 99.9
Subplatyhierio 100 to 105.9
Platyhierie (wide saorum) 4106 and over

(Comas, 1960)

By the mean value, the sacrum of the male
Australian sborigines falls in the subplatyhieric
group., The Japasnese, Ainu and Fuegian K are also in
this group with the means of the index of 101.5, 102.6
and 102,6 respectively in the mesle series. Moreover,
the means of the female sacral indices of these three
groups and the Australian sboriginal females fall in
the platyhieric group (Martin, 1928). For the European
sacrum, both males and females fall into the platyhierie
group, with & mean of 112.4 in males and 114.8 in
femeles (Martin, 1928),
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When the ranges of variation of the sacral
index are considered, the saerum of both sexes of
Australisn aborigines ranges from the dolichohieric to
platyhieric type. Thus, ethnic differentiation by the
means of both series seems to be useless. Sex
differentiation by this index, 2 gain, seems to be
difficult because the overlap of the male and femsale
ranges 1s rather extengive, The latter problem will

be consglidered later.

Mig- gl cu a

For comparison of longitudinal curvatures of
the male and female sacra, the mid-ventral curved length
was measured and compared with the meximum length in

the form of the curvature index.,

The mid-ventral curved length in the male
series has a range from 82 to 115 mm., with 2 mean of
104.34 mm, This length in the femsle series ranges from
81 to 110 mm., with a2 mean of 97.08 mm. The f emale
range is narrower and falls almost entirely within the

male range.
The curvature index in the male varies from

81.6 to 98,2, with a mean of 92.46. For the female,
this index ranges from 81.0 to 98.8 with a mean of 90,80.
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The curvature seems to be more pronounced in femeles as
indicated by the smaller mean index in this sex,
However, significance of sex difference by this index
is very slight and the overlap of ranges of males and
females is almost complete. The small value for sex

determinstion by the curvature index is expected.,

D n r r

Because the superior surface of the body of
the first sacral vertebra takes part in the lumbo-~
gacral articulation, therefore, according to the
general rule, 1t 1s larger in the male than in the
female. For the masle series, t he antero-posterior
diameter of this surface varies from 25 to 37 mm,,
with 2 mean of 29.78 mm, and the transverse dlameter
varies from 36 to 53 mm., with a mean of 47.40 mm.
For the female, t he antero-posterior diameter ranges
from 25 to 31 mm,, with a mean of 27.58 and the
transverse diemeter hag a range from 36 to 50 mm., with
e mean of L44.10 mm, On mean v alues, both diameters
‘nro gneller in the female. The female ranges of the
two dimensions are narrower than those of nalas_ and all
fall within the male ranges. In the other words,
gseparation of any femsle sacrum f rom the male series

by these dismeters is impossible.
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The index of the body of the first sacral
vertebra in the male has a range from 54.9 to 72.5,
with a mean of 63.03. This index in the female sgeries
ranges from 54.2 to 72.2, with a mean of 62.84. The
means and ranges of variation of this index in both sexes
are quite e¢lose and bear no significance for sex

differentiation.

Corporo-basal index

For the male series, the corporo-basal index
renges from Y41.2 to 55.4, with a mean of 47.42. It
ranges from 36.4 to 52.0, with a mean of 43.62 in the
female series. It shows a high degree of significance
of sex difference. Evaluation of this index for sex

determination will be considered later.

Number of gegments

From the male series of 50 sacra, there were 10
six-gegmented bones (20 per cent) and 4O five-segmented
bones (80 per cent). Only two six-segmented sacra
(four per cent) were observed in the femsle series of
the same number of the bones and the rest of them, 48
bonee (96 per cent), were five-segmented. The higher
percentage of the six-gegmented sacrum in males should
be noted.

Smith (1903) deseribed a2 gradusted series in
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Australian sboriginal sacra from four segments, which
is not uncommon, through four and a half, five, five
and a half, to six segments., He also suggested that
they illustrate the transitional character at the

junction of the lumbar and sacral r egions.

It should be also mentioned that the longer
mean maximum length in the male series is not effected
by the more common six-segmented sacrum in this sex.
When the maeximum length of the sascrum of this type was

measured, the sixth saecral segment was excluded.

Two types of abnormaslities of the sacrum were
recorded in this survey. The spina bifida which the
sacral ecanal is open posteriorly for its whole length
was found in four male sacra (eight per cent of the male
geries)(Plate I) and nil in the female series. The
bilateral lumbar sacralization was found in a mule sacrum
and one of the femsle bones had unileteral sacralization
on the right side (Plate II),

In fact, the lumbar sseralization differs from
the six-segmented sacrum merely by a degree of transforma-
tion from the characters of the fifth lumbar vertebra
to those of the first sacral segment. If trensformation

was complete or nearly complete, it was recorded as a gl X=



TABLE 2, INNOMINATE BONE OF AUSTRALIAN ABORIGINE

MALE FEMALE _— Significance

Measurement Stand- Stand-| of sex

and index ard ard difference

No. | Mean Range Devia=- No.| Mean Range Devia-
: tion
Maximum length 99 [197.65(178 = 224 | 9.39 (96 181,96(165 - 195 | 7.27 | == =
Breadth of ilium | 97 |147.99 (133 = 167 | 7.12 |94 142.16(126 - 161 | 7.2 | = = =
Coxal index 96 | 74.77(70.1-80.9 2.46 |91 | 78.04|71.1=83.7 | 2.83 | == =
Length of Pubie 84 | 36.25(27 - L4 3.41 | 62| 34.52|29 - 42 3.09 ==
Symphyeis
m L

Vertical diam, 99 | 51.47(45 - 58 2.79 100 | 45.92|41 - 50 2.00 E 3 A
Transverse diam.| 95 | 50.75(45 - 57 2,86 | 89| 45.53 28 - 50 1.89 =% %
Pubic length 89 | 63.31(54 = 73 4.53| 72| 69.24 - 80 5.07 3 B
Ischial length 89 | 81.18(74 - 91 3.92 | 72| 7h.72| 64 -~ 83 3.57 | =% =%
Isggiuuhpubll 89 | 77.98/70.9-86,8 3.76 | 72| 92.7281.1=-107.4/ 5.99 =X =
index
Greater Sciatic
Notch:
Greatest width 100 | U45.23(37 - 55 4.06 100| 50.86| 42 - 60 3.8 %=
Greatest height 100 24.97 18 - 3 3.02 100 | 26,05 21 - 34 2,68 ® =
Length O-B 100 6.11|(=2)=13 2.931100| 17.27/9 - 27 3,78 =% %
Index I 100 | 55.68|37.5=77.5 8.54 100 | 51.38 37.9=67.3 | 5.5k I
Index II 100 | 13.45|(=4.0 -28 6.55 100! 33,78 19.6—50.9 6.34 EN ¥
Sacral pert 97 | 64.01(50 - 77 5.24 | 97| 56.74 L7-68 .66 | = =%
Pelvie part 97 | 49.91| 36 - 58 4.09| 97! 58.23 49 - 70 .6l =% =
Chilotic index 97 | 129.26(94.3-197.2 | 16.46| 97| 98.16 73.1-138.8 12.41 =X »

Linear measurements in mm,

143
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segmented sacrum, If only the transverse processes of
the fifth lumbar vertebra were enlarged and articulated
with a part of the upper surface of the lateral mass of
the sacrum, it was recorded as the lumbar sacralization.
Furthermore, the sacralization might be limited to one

or other gide.

The sacral spina bifids was also observed by
Smith (1903) in a female aboriginal sacrum together
with the unilateral sacralization on the left side of

the same bone.

2, JNNOMINATE BONE OF AUSTRALTAN ABORIGINE

The findings are shown in Table 2 in the
separate male and female series together with the
slgnificance of sex difference. The detalled data

appear in Appendix B,

mum m and al ind
For the male series, the maximum length of the
innominate bone ranges from 178 to 221 mm., with a mean
of 197.65 mm, For the female, it has a narrower range
from 165 to 195 mm.; with a mean of 181,96 mm. The
breadth of the ilium in the male varies from 133 to
167 mm,, with 2 mean of 147.99 mm, For the female

series, it ranges from 126 to 161 mm., with a mean of
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142.16 mm. As the general rule, these two mean
dimensions in meleg are greater than in females and
show high degrees of the significance for sex

differences.

The coxal index in the male series ranges
from 70.1 to 80.9, with 2 mean of 74.77. This index
in the female series ranges from 71.1 to 83.7, with a
mean of 78.0h4. The grester mean coxal index in females
indicetes the relative broadness of the 1lium in this sex.

Although the mean maximum length, ilise
breadth and coxal index sre highly significant for sex
difference, the male and female ranges overlap so widely
that the three features have very little value in sex
identification.

Length of pubic symphysis

This length in the male series veries from 27
to Lk mm, , with a mean of 36.25 mm. In the female, it
ranges from 29 to 42 mm., with a2 mean of 34.52 mm,

Sex difference of the mean lengths is significant in a
moderate degree. However, the female range is
narrower and falls entirely within the male range so
that separation of the female bones from the male is

impossible,
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Dismeters of acetabulum

According to the general rule, the hip Joint
tends to be larger in the male, thus the male acetabulum
is expected to be larger than the female acetabulum,

In the male series, the vertical dlameter of the
acetabulum varies from 45 to 58 mm., with a mean of
51.47 mm, and the transverse diameter ranges from 45 to
57 mm., with 2 mean of 50.75 mm, For the female, the
vertical diameter has a range from 41 to 50 mm., with
2 mean of 45.92 mm, and the range of the transverse
diameter is from 40 to 50 mm., with a mean of 45.53 mm,
In both sexes the mean transverse diameter is slightly
smaller than the mean vertical dismeter. High
significance of sex di fference 1s obvious in both

diameters. Their value for sex determination will be

analysed later,

For the male series, the pubiec length ranges
from 54 to 73 mm., with a mean of 63,31 mm, and for the
female series, it ranges from 60 to 80 mm., with a mean

of 69.2Y4 mm, The mean pubic length ies longer in females.

The ischial length in the male series varies
from 74 to 91 mm,.,, with a mean of 81.18 mm, For the

female series, the length renges from 63 to 83 mm., with
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a mean of 74.72 mm, This time, the mean ischial length
is shorter in remale‘s.

The ischium-pubis index in the male has &
range from 70.9 to 86.8, with a2 mean of 77.98, For
the female series, it ranges from 81.1 to 107.4, with
a mean of 92.72. It should be noted that the range
of the female series is wider than that of the male and
the overlap of the ranges is very smaell., The sex
difference of these mean indices is quite obvious. The
value of the index for sex determination will be

congidered.

Greate d reat i nd
scistic noteh

The fact that the female greater sciatic notch
is wider than the male noteh (Thomeon, 1899, Derry, 1923
and Letterman, 1941) is confirmed by the present work.
For the msle, the range of the greatest width of the
noteh is from 37 to 55 mm., with a2 mean of §5.23 mm.
For the female, 1t is from 42 to 60 mm., with a mean of
50.86 mm, The sex difference of the means is highly
gignificant.

The greatest height in the mele series ranges
from 18 to 3 mm., with a2 mean of 24,97 mm. In the

female series, it is from 21 to 34 mm,, with a mean of



39

26,05 mm, The mean greatest height 1s grester in the
female and the sex difference of the means 1s moderately
significant, This result is not comparable to
Letterman's work (1941) which he found that the mean
greatest height is greater in the males.

The index I which is the ratio of the greatest
height to the greatest width per 100, for the male series,
has a range from 37.5 to 77.5, with & mean of 55.68.,

The range is narrower in the female series and all cases
fall within the male range. For the female series, it

is from 37.9 to 67.3, with a mean of 51.38.,

Sex differences are obvious by these two
measurements and the index I, ©Even so, the value for
sex determination by them seems to be unsatisfactory
because of the wide overlsp of male and female ranges.
Especially for the index I, all cases in the female
series fall within the male range. Therefore, 1t is
impossible to separate any femele bone from the male

series by using this index alone.

When a large number of the greater scistic
notches are examined in both male and female series, 1t
reveals that many of male bones have a faorm of the

notches which ig different fromt hat of the female nctches,
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The typical male greater sciatic notch is J-shaped
(Plate III, Fig. A) whereas the typical femsle notch
is parsbolic (Plate III, Fig. B). One of the metrical
characters that expresses thig difference is the
distance from the posterior inferior iliac spine to the
point where the greatest height line meets the greatest
width 1line: the length O-B (Fig. 4). This length

is expected to be shorter in mesles and very much longer
in females. It is also expected 2 number of the bones
in both series to possess an intermediste form of the
notch (Plate III, Figs. C & D) and these bones will

cause overlap,

For the msle series, the length 0-B ranges
from -2 to + 13 mm., with & mean of 46,11 mm, This
length in the female ranges from 9 to 27 mm., with a
mean of 17.27 mm. The sex difference is highly
significant and the overlap of the reanges is small,

The index II of the noteh in the male series
has & range from -4.0 to +28.6, with a mean of +13.45.
This index in the female series ranges from 19.6 to
50.9, with a mean of 33.78. Again, the gex difference
of the means is ohﬂoug and the overlap of the ranges

is small,
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Chilotiec line and chilotic index

The length of the sacral part of the echilotie
1ine in the male renges from 50 to 77 mm., with a mean
of 64,01 mm. It ranges in the female series from 47 to
68 mm,, with a mean of 56.74 mm. The female range 1s

narrower and the mean length is a2lso shorter than males.

The length of the pelvie part of the line in
the male varies from 36 to 58 mm., with a mean of 49.91
mm. For the female, the range is from 49 to 70 mm.,
with a mesn of 58.23 mm, This time the mean length

in females 1s longer.

The chilotic index in the male series has a
range from 94.3 to 197.2, with a mean of 129.26. In
the femsle series, it is from 73.1 to 138.8, with a
mean of 98.,16. The mesn chilotic index is smaller in
the female., The female range of variation is also
narrower than the male range, The overlap between the
mele and female renges is small which indicates the

great value for sex determination.

The mesn value of the length of the chilotic
line, obtained from summation of the mean sacral and
pelvie chilotie lengths, in the male series 1s 113.92 mm,
It i 114.97 mm., which is slightly longer, in the
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female. Thie result is different from Derry's (1923)
findings. In his paper, the mean total lengths of the
line in English innominate bones from Ihitee}mpal and
Egyptian bones, both dynastic (2500-2000 B,C,) and
predynastic, are longer in the male than in the female.
However, in his series of Karmu‘ in the Suden the male

and female lengths are nearly the same.

Preauriculsr gulcus

Observation on the preauricular suleus gives
an interesting result, In 100 male innominate bones,
a small snd shallow sulcus was found in 49 (49 per cent),
while the remaining 51 (51 per cent) showed no trace of
the sulecus. In contrast, from the ssme number of
female bones, shsence of the sulcus was observed in only
10 (10 per cent), a small and shallow sulcus was found
in 31 (31 per cent) and 59 (59 per cent) had a very deep
and wide sulcus, While the male and female innominate
bones have the small shallow sulcue or absence of the
sulcug in common, only in the female bones have the

deep and wide sulel.

3. FENUR OF AUSTRALIAN ABORIGINE

Meagurements and indices of the femur are shown

in Tables 3a and 3b and the detailed data are in Appendix C.



TABLE 3a, FEMUR OF AUSTRALIAN

ABORIGINE
MALE FEMALE 'Signiﬁ cance

Measurement Stand- L Btend- of sex

and index ard ard difference

No, Mean Range Devia~- |No, | Mean Range Devia-
tion
Maximum length | 150 | 447,73 (LO5-502 18,55 |110 (423,59 |378=470 20.83 E
Oblique length 150 |l4hk.13 [4O5-498 18.00 (110 |419.21 |374=470 25,06 =R %
Trochanterie 149 | 423,66 |385-478 18,52 |110 402 .47 |358-456 20,49 X =
length
:
Antero-posterion 150 | 22.91 (18-29 1.88 [110| 20.40 [16~25 1.86 E
diam, :
Trangverse diamJ 150 | 29,01 |24=34 2,06 |110| 25.95 |23=29 1.69 = & X
Platymeric index 150 | 79.18 [62.1-100,0| 6.52 (110| 78.81 (62.1-96.2 | 7.42 n.g.:
Circumference 150 | 83,05 |72=95 5.21 |110| 7h.ll |64-85 .36 * %=
dle

Antero-posterion 149 | 27.56 [21-37 2.62 |109| 23.88|18-30 2.62 = % %
diam
Transverse dlam] 149 | 24.65 |21-29 1.67 |109| 22.41 [19-26 .30 | s==
Pilastric index| 149 | 111.9° 8l4,6-134,6| 9.95 | 109 106.61 |86, 4=13%1.6|] 9.80 E =S
Girenuforefcc 149 | 82,45 [70-105 5.93 [109]| 72.83|61-8Y 4.87 PR
Supracondylar
ﬁtere—pnstarior 149 | 26.93 |22=34 2.01 |109| 22.88{19-28 1.78 % %
diam,
Transverse diam 149 | 36.85 | 31-L45 3.33 | 109 02| 27=Ll 3.1 %%
Popliteal index| 149 | 73.36 60.5-90.6 | 5.37 |109| 67.40|56.4=82.1 | 4.79 =% X

Linear measurements in mm,

%7



TABLE 3b. FEMUR OF AUSTRALIAN ABORIGINE (cont.)

Significance
Measurement MALE Stend- FENALE Stend— of sex
and index ard and difference
No.| Mean | Range Devia-|y,,| Mesn| Range 2::;“'
Fe He
Vertical diam. 150| 43.05|39 - 50 | 2,09 ({410 38.16(35 - L2 1.30 % %%
Ag:ero—posterior 150| 42.72|39 - 50 | 2.10 [110| 37.87|35 - W1 1.22 £ %=
am,
F:mgral Head 150! 9.70/8.9-10.7| 0.38 [110| 9.11 8.1=10.1| 0.38 % E %
ndex
Gircugrgrenoa 150(136.15 124 - 158 | 6.60 [110[120.62{110~ 130 3.87 = %%
e
Transverse 5ond. 148| 69.88(60 - 84 | 2.81 |106| 61.32|54 - 67 2.74 = x =
breadth
A<P diam of 148| 60.49!50 - 70 | 3.17 |107 54.96|49 - 59 2.32 E I W -
lateral Cond.
A-P diam of 149| 59.85(|51 = 72 | 3.42 |105| 53.49|49 - 60 2.47 F
medial Cond.
Ogngylar breadth | 148] 15.74(13.7-17.4 0.80 [106| 14.66(13.1=15.9 0.58 = E%
ndex
Angle of neck 150(127.83(117 = 142| b.25 [110|127.26|114~139 'h.99 n.s.
obliquity
Angle of torsion | 149| 22.29(3 - 43 7.95 |109| 24.38|2 - 50 8.91 n. s.

Linear measurements in mm,

1A%
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Lengthe
The maximum lenpgth of the femur in the male

series ranges from L4OS to 502 mm., with & mean of LL7.73
mn, In the female, the msximum length has & range of
378 to L70 mm,, with a mean of 423.59 mm,

The oblique length in the male ranges from
405 to 498 mm,, with & mean of LLL.13 mm, 2nd in the
female series from 374 to 470 mm,, wWith 2 mean of
h19.21 mm,

For meles the trochesnteric length renges from
385 to 478 mm., with a mean of 423.66 mm, and for females
from 358 to 456 mm,, with a mean of 402,47 mm,

The male femur es indicated by the three mean
lengths 18 longer than the female one. The significance
of sex difference of the means is high. Unfortunately,
all of them bhetray the wide overlasp of the male and
female rangee and the value of these lengthe in sex
determination is therefore very small. In Plate IV,
the male and female aboriginal f emora of the average
lengthe and other average dimensions are shown for
compari son, The great discrepancy in size between the
male and female femorel heads should be noted in the
photograph.
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In comparison of the obligue length between
the right and left sides, the mean oblique length on
the right side is lmu.m;' mm, and on the left side is
4hly.23 mm. for the males. For the females, it is
419.18 mmn. on the right side snd 419.24 mm, on t he left.
In both sexes the left femur is more frequently longer
than the right, Garson (1879) reported the inequalities
in length of the femur, tibie and lower limbs: he found
that the left femur and left lower limb are more |
commonly longer than those on the right. He also found
that the inequalities were not confined to any psrticular

age, sex or race,

Shaft dimengions

Aeccording to the general rule, the shaft of
the femur 2t any level in males is more robust than
in females. The antero-posterior and transverse
diameters and also the circumference of the shaft should

reveal this.

The antero-posterior dismeter at this region
of the shaft in the male series has a range from 18 to
29 mm., with a2 mean of 22.91 mm.; in the females, the
range is from 16 to 25 mm,, with a mean of 20 .40 mm,

For the male series, the transverse diemeter ranges from
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24 to 3 mm., with a mesn of 29,01 mm., and for the females
it ranges from 23 to 29 mm., with a mean of 25.95 mm,

The results in both diemeters support the general rule.

In both dimensions the female ranges of variation are
narrower than the male. The circumference of the shaft
in the male sgeries ranges from 72 to 95 mm., with a

mean of 83,05 mm. For the females, it varies from 64

to 85 mm,, with a mean of 74.44 mm, The mean circum-
ference in the males is certainly greater than in the
females.

In males the platymeric index has a range from
62.,1 to 100,0, with & mean of 79.18., For the female
series, the index has 2 narrower range from 62.1 to
96.2, with a mean of 78.81. The female mean index is
slightly smaller than that of the male, but sex

difference of the means is not significant.

Platymeria and the platymeriec index must be
discussed here in brief, According to t he platymerie
index, the femur ig classified into three groups:

Platymeric index
Platymeriec up to 84,9
Eurymeriec 85 to 99.9
Stenomeric 100 and over

(Comas, 1960)

It is known that platymeris is much more
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common in prehistoric races (Townsley, 1946). Platymeria
wes 8lso found in the meileval English femora (Parsons,
4914). At present, it is not uncommon in some ethnie
groups. According to the mesn index, the femur in the
present sboriginel series is in the pletymerie group in
both sexes. The femur of the New Zealend Meori is

more platymeric than that of the Australian sborigine,
the mean index being 65.2 for male Maoris and 62.4 for
females ( Schofield, 1959). When the platymeric index
is viewed from the aspect of the range of variation:

in the present series both male and female aboriginal
femora vary from platymeric to eurymeric forms, while

in the males two bones nfe well in the stenomeric group.
The wide normal range of variation of this index ies quite
epperent. Abbie (1951) eoncluded that the occurrence

of platymeria and platycnemia and a corresponding
narrowing of the humerus are now known to hold no
ethnological significance, being probably of nutritional
origin (Buxton, 1938).

8o far as sex determination 1s concerned, sll
measurements at this region of the shaft and the
platymeric index have very 11ttle value because of the
wide overlap of mele and female ranges.

2. Mjddle of shaft
At the middle of the shaft, the mean antero-
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posterior and trangverse diameters and the mean
eircumference are greater in the males. The antero-
posterior diameter in the males varies from 21 to 37 mm,.,
with a mean of 27.56 mm., and it ranges in the females
from 18 to 30 mm., with a mean of 23.88 mm. For the
maele series, the transverse diameter ranges from 21 to
29 mm,, with a mean of 24,65 mm., and in the female series
from 19 to 26 mm,, with a mean of 22.44 mm, The
eircumference in the male series has 2 range from 70

to 105 mm., with a mean of 82.45 mm.; in the female
gseries the range is narrower, from 61 to 84 mm. with a

mesn of 72.83 mm,

The pilestric index in the males ranges from
84,6 to 134.6, with a mean of 111.99 and in the females
it hes 2 narrower range from 86.4 to 1 31.6, with a mean
of 106,61. The mean index is obviously greater in msles.
The linea aspera is also more pronounced in males and

many of male bones show the so-called pilaster.

These three measurements and the pilastriec
index, however, have a2 little value for sex determination
because the overlap of male and female ranges is very
extensive. |[Especially for the pilestric index, the
whole female range falls within the male range; hence
separation of the female bones from the males by this

index slone 1s impossible.
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3. Supracondylar region

The antero-posterior diameter at the supra-
condylar region in the males veries from 22 to 34 mm.,
with & mean of 26.93 mm., and in the femsles it varies
from 19 to 28 mm., with a mean of 22,88 mm, For the
male series, t he transverse diameter ranges from N teo
45 mm,, with & mean of 36.85 mm, and for the female
geries from 27 to 4i mm,, with a2 mean of 34,02 mm.

The popliteal index in the male series ranges
from 60,5 to 90.6, with a mean of 73.36 and in the
females from 56.4 to 82.1, with a mean of 67.40.

Both mean diametere and the mean popliteal
index are greater in males and the sex differences of
the means are highly significesnt., But all of these have
widely overlapping male and female renges and they are

not useful ==X indicators.

Femoral head
According to Dwight (1905), the femoral head 1is

important for sex determination. In the present study
on the Australian aboriginal femora, the gize of the

femoral head as determined by the vertical and ant ero-
posterior dismeters and the cirecumference is greater in

males than in f emales.

In Plate V (Pig. A) two male femora of the
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largest and the average-sized femoral heads were taken
together with two f emale femora of the average- and

the smallest-slzed heads for comparison. From the
photograph which shows gradation in size of this
particular part, the discrepancy in size of the average
male and female femoral heads is very obvious and can

be easily detected by the eye.

The vertical diameter of the femoral head in
males ranges from 39 to 50 mm,, with a meen of 43,05 mm,
and in f emales from 35 to 42 mm., with a mean of
38.16 mm, For the #$male series, t he antero~-posterior
diameter ranges from 39 to 50 mm,, with a mean of
42.72 mm, and for the female series, it rangee from 35
to 41 mm., with 2 mean of 37.87 mm, The femoral head
circumference in males has a range from 124 to 158 mm,,
with a2 mean of 136,15 mm,; in females the range is from
110 to0 130 mm., with a mean of 120,62 mm,

An important finding in these three measurements
is the markedly small overlap of male and femasle ranges.
Thig indicates 2 high value for sex determination and 1t
will be determined later,

The femorsl head index in the msle varies from
8.9 to 10.7, with a mean of 9.70 and in the female from
8.1 to 10.1, with a mean of 9.11. The overlap between

male and female ranges is rather wide and this index
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seems to have & 1little velue for sexing.

Femoral condyles
In males the transverse condylsr breadth

vaeries from 60 to 84 mm., with a mean of 69,88 mm, and
in females from 54 to 67 mm,, with a mean of 61.32 mm.
The antero-posterior dismeter of the lateral condyle

in the male ranges from 50 to 70 mm,, with a mean of
60,49 mm, and in the femsle it has a range from 49 to
59 mm,, with a mean of 54.96 mm. The antero-posterior
diemeter of the medial condyle in the male varies from
59 to 72 mm., with a mean of 59,85 mm,; 1in the female
the range is from 49 to 60 mm., with a mean of 53.49 mm,

In 81l measurements of the condyles, the female
mean is smeller than the male and the female range is
much narrower than the male range. There is a wide
overlsp of male and female ranges in the santero-posterior
diameters of both condyles. The overlap in the
transverse condylar breadth series, on the other hand,
is rather small. So, the latter might be used as an
indicator of the sex. The lower ends of the four femora
previously selected for comparing the size of the femoral
head sre shown in Plate V (Fig. B). Differences in
glze of the lower ends can be noticed in the photograph.

The condylar breadth index in meles ranges from

13.7 to 17.4, with a mean of 15.74 and in females from
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13,1 to 15.9, with 2 mean of 14.66. The mean index in
the female is smaller and the femsel e range is narrower,
The wide overlap between mele and female ranges

indicates a 1low value of this index for sex determina-

tion.

Angle of femorsl neck

About the sex difference of this angle,
Humphry (4889) found that it 1s smsller in short bones
than in long bones and likely to be small when the
pelvie 18 wide, The ¢ ombination of these two conditions,
then, renders it usually smeller in females than in
males. In contrast, the figures given by Martin (1928)
and by Schofield (1956) show the everage male angles
gmaller than those of females. The latter is from a
gtudy of femora of Meoris. The mean angle for Masori
male femors is 136.3° and for females 137.6°. Both
means are greater than those of Australian sborigines.
Parsons (1914) in measurements of 300 medieval English
femora found the male mean angle 126.&"", with a range
from 112° to 140° and the female 125.5°, with a range
from 114° to 134°. He concluded that the angle of the

neck 1s of no velue as an indication of the sex.

In the present study on the Australian
aboriginal femora, this angle in the male series ranges
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from 117° to 142°, with 2 mean of 127.83°. 1In the
female, it ranges from 114° %o 139“, with a mean of
127.26%°., There 1s no gignificant sex difference in
this angle. The result supports Parson's statement.

Angle of obliquity

For males this angle varies from 3% to 1 3°.
with a mean of 9.01° and for females from u° to 15°,
with a mean of 9.96°., It is obvious that the female
mean angle is greater than the male mean. The result
is quite comparshle to those of Parsons (191 4) and
Schofield (1959). The greater obliquity of the femoral
shaft in females is partly caused by the wider pelvis
and shorter femur in this sex. So far as sex determina-
tion is concerned, however, this angle is valueless

because of the wide overlsp of male and female ranges.

Angle of torsion

In the male series, the angle of torsion
ranges from 3° to h3°p with 2 mean of 22.29°%, The range
in females 1s from 2° to 50° which is wider than males
and the mean is 2h.38°. There is no significant eex

difference of the means.

Extraordinarily wide ranges of variation in

this angle were observed in both sexes. A sgimilar
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result wag shown by Parsons (1914). In his report, the
male range of this angle is from -13° to +h0°, with a
mean of +13.0° and in the female from -12° to +3l4°, with
a mean of +17.0°. Pick et al (1941) slso gave support
to this finding in their study on 150 femora of which
about 5 per cent are female, The angle of torsion

ranges from -18° to + h1°, with a mean of +1h.01°.

In the present series of Australian aborigines,
only positive angles were observed. Schofield (1959)

also found no negative torsional angle in Msoris.

4

Most of the means of the measurements and indices

heve been shown statistically to bear significant sex

di fferences. Those which show high d egrees of
gignificance and at the same time show small overlapping
ranges of variation are selected for the purpose,
Evaluation of these measurements and indices for sex
determination e¢an be carried out by using the histograms
showing frequency distributions in the male and female
geries and percentage of the overlap between both series
will be obtained. The value for sex determination varies
inversely with percentage of the overlap, that is when

the percentage is small the value is high and vice

versa,
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A. SACRUM
Sacral and corporo-basal indices

Fregquency histograms of the sacral index in
both sexes (Fig. 7) show a wide overlapping range from
95 to 124, The number of saecra that lie in the over-
lapping area is 82 (82 per cent)., Little velue for sex
determination would be expeected from the sacral index.
An even worse result is obtained when using the corporo-
basal index (Fig, 8). The range of the overlasp in this
series is from 40 to 53 and the nunber of bones in this

range is 92 (92 per cent),

Other measurements of the sacrum yield more
overlapping ranges than these twe indices, It must be
concluded that sex detsrmination by the sacrum in

Australian aborigines is unsatisfactory and unrelisble,

B. INNOMIRATE BONE

ischium-pubis index
A better sexual distinction is obtained with the

ischium-pubies index. From the total of 161 innominate
bones in both sexes, 45 bones (28 per cent) fall within
the overlsp which ranges from 80 to 87 (Fig. 9). At
the index level of 80-81, there are 17 males and only
one female or the chance to be the male 1s greater than
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the female by a ratio of 17 to 1. If this aberrant
female bone is removed the percentage overlap drops

to 17 per cent. The index is very valuable for sex

determination.

The size of the scetabulum is & poor sex
indicator. Ags seen from the frequency histograms of
the vertical diameter of the acetsbulum (Pig. 10), the
bones in the overlapping erea ere 112 (56 per cent)
from the total of 199. Agein, when the greatest width
of the greater seiatic notch is analysed by the same
way (Pig. 11), the overlap is up to 84 per cent, i.e.
468 bones in the overlap, hence the low value for sex

determination.
n 0-B rea not

Although the greatest width and also the
greatest height of the greater scistic notch have a
low value for sex determination, the contour of the
noteh is very helpful. The typical J-shaped form in
males, the typical parabolie form in females and also
the intermediate form in both sexes have already been
deseribed. The lemgth O-B (Fig. l) and the index II
of the noteh have been proposed for differentiation of
these two typicel forms.
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As shown by the frequency histograms of'thu
length O-B (Fig, 412) and the index II (Fig. 13), the
overlapping parts are very small. In the former case
the overlapping area has 49 innominate bones from the
total of 200, i.e. 24.5 per cent. This rather high
percentage is due to three aberrant bones. When a
female bone of the length (0=B) of 8-9 mm, and two male
bones of 12-13 mm, are rejected, t he bones in the overlsp
are only 17 or 8.5 per cent. As far as the index II
of the notech is concerned, the originally overlapping
part has 55 bones or 27.5 per cent and after removal
of four scattered bones, i.e. a female bone of the index
of 18-20 and three male bones of 27=29 index range, the
bones left in the overlsp are 20 or only 10 per cent,

Chilotic index
The chilotic index is less valusble for sex

determination because of 2 high percentage of overlap.
There are 150 bones from the total of 194, il.e. 77 per
cent in the overlap (Fig. 14). Thus, only 23 per cent
of the whole series can be definitely sexed by this
index.

C. FEMUR

Maximuom length
The length of any long bone is known to be a

very poor sex indicator. In this series the frequency
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histograms of the maximum length of the femur sre given
as an example. The result is obviously confirmative.
Only 24 femora in the series of 260, i.e. 9 per cent,
can be definitely sexed. In other words, the overlap
18 as much as 91 per cent which is very high percentage
(Fig. 15).
Eemoral head

The vertical dismeter and the circumference
that express the size of the f emoral head are very
valusble for sex determination. From the histograms
of the vertical diameter (Fig. 16), the overlap is
originally 441 per cent or 107 bones from the totel of
260 in the overlapping range. The rather high percent-
age of overlap is due to a few aberrant bones. After
removal of two male bones of 39 mm,, two female bones
of 42 mm, end a femsle bone of 441 mm, in dismeter, the
number of bones in overlesp drops to 24, or only 9 per

cent.

The femoral head circumference gives a better
result then the diameter (Pig. 18). The original
overlap is only 29 per cent or 76 bones in the over-
lapping range. After removing two scattered mele bones
of 122=12l mm, and four female bones of 128-130 mm., in
circumference, the overlap decreases to 6.5 per cent,

that means only 17 bones still remain in the overlapping

pert.
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The frequency distributions of the femoral
head index in t he two sexee (Fig. 17) show 2 high
percentage of overlsp. From the total 260 femora, the
bones in the overlapping range are 220, i.,e. 84.6 per
cent, So, it makes sex determination by this index

unsatisfactory.

By the transverse condylar breadth, the

original percentage of overlap is 46.5 or 118 bones

from the total of 254 (Pig. 19). Again, the percentage
decreases to 23.6 when four wmale bones of 60-63 mm. in
preadth are excluded. The measurement is valusble for

gex determination,

Unfortunately, when this breadth is expressed
in percentage ratio of the obligue length, that 1is the
condyler breadth index, the value for sex determination
decreases, From the frequency histograms of the
condylar breadth index, the bones in the overlapping
part are 187 from the total of 254, i.e. 74 per cent
(Fig. 20).
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DISCUSSION

On Ethnic Comparison and Identification

In order to find out the ethnic differences
or similarities among Australisn aborigines and other
groups, some mean measurements and indices of the femur
and pelviec girdle are presented in Tables 4, 5 and 6.
The value of these measurements for identification will
be considered here. The figures in the tables were
collected from previous works with sufficient numbers
of bones examined, i.e. having reliable means.

Table 4 shows that the mean oblique length of
the femur in the male aborigines is shorter than every
group of the Caucasoids except the Prench., The Maori
femora are in turn shorter than the aboriginal femora
on the average. On the other hand, this mean length in
the female aborigines surpasses all of the Caucasoids,
that brings, in Australian aborigines, the female mean
closer to the mele mean than any other groups. Although
the means are so different among the groups, the ranges
of variation, when analysed in any pairs of groups, show
g wide overlap. As shown in this table, the aboriginal
ranges in both sexes are in the same order of those of
medieval and modern English and American White. So, the
oblique length of the femur cannot be used for ethnic

identification.



TABLE 4.

OBLI QUE_LENGTH OF FEMUR IN VARIOUS ETHNIC GROUPS

MALE FEMALE
Group Source No. | Mean Range No. | Mean Range
L) mm, mm, mm,
Swiss Alemanns Sehwerz, g uoted by | 170 | 462.7 - 170 | y19.0 -
Pearson and Bell
(1919)
Medieval lish | Parsons (1914) 177 | 45h4.7 |4OL - 538 [ 103 | 416.5 | 356 - U471
(Rothwell
Modern English Holtby (1918) 56| 454.3 | 403 - 521 | ULl | 412.6 | 358 - 461
(Dublin
American White Dwight (1905) 100 | 4b49.5 | 4OO - 510 | 100 | 415.5 | 340 -~ 470
English, 17th Pearson end Bell 416 | 4h4.9 - 330 | 405.8 -
Century (london) | (1919)
Maori Schofield (1959) 43| hls1.3 - 33| 4149 -
Modern French Quoted by 62| Ll - 38 | 396 -
Pearson and Bell
(1919)
Australian Present series 150 | hhlyo1 | 4O5 -~ 498 | 110 | b19.2 | 374 - L70
Aborigine

125



TABLE 5., MEASUREMENTS OF FEMORAL SHAFT AT THE MIDDLE IN VARIOUS ETHNIC GROUPS

MALE FEMALE
So
. - A=P 'Il‘}ran. obu:— g—P Tran, |Robusg-
No.|D . [Plam, (ticity iam, | Diam, [ticity
© |"hf%- | mm. |index No. | mm. mm. |index |
Medieval Enszlish Parsons (1914) 184| 31.6| 29.6| 13.5 106 | 28.0 | 26.5 | 13.1
(Rothwell
English, 17th Pearson and ‘
(London)
Maori Schofield 43| 29.5| 25.3| 12.4 33| 26.1|23.1 | 11.9
(1959)
Ainu Koganei, ué6| 27.8| 26.6 - 26 | 24.7 | 2h.hy -
quoted by
Pearson and
Bell (1919)
Japanese Kopanei, 20| 25.0( 24.6 - 20 | 21.5| 21.8 -
quoted by
Pearson and
Bell (1919)
Australian Pregent 149| 27.6| 24.7| 11.8 109 23.9 | 22.4 | 11.0
Aborigine series

GL
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During the examination of the femoral shafts of
Australian aborigines, they have been observed that
most of them are more slender than those of European
femora. Therefore, the antero-posterior and transverse
diameters at the middle of the shaft and also the
robusticity index of the shaft :

antero-posterior + transverse diameters at this level % 100
oblique length of femur

in several ethnic groups are compared in Table 5.

It is obvious that the means of both diameters
in the male and female aborigines are smaller than those
in the English, Maori and Ainu., Japanese femora have
even smaller diameters than the aborigines. Again, the
robusticity index of the zboriginal femora in both sexes
is smaller than that of the English and lMaori. Evaluation
of these measurements for ethnic identification is
impossible here because the range of variation for each
group is lacking.

For the pelvic girdle, figures of the pubic
and ischial lengths are available from Washburn's and
Hanna's reports. The lengths and the isechium-pubis
index of the Eskimo, American White, American Negro and
Bantu are listed in Table 6. Measurements of Bushman
bones in Washburn's report are excluded because the

number of cases examined is insufficient.



TABLE 6, PUBIC LENGTH, ISCHIAL LENCTH AND ISCHIUM-PUBIS DEX
IN _VARIOUS ETHNIC GROUPS
Measurement index Souras i MALE FEMALE
and group L'ﬂLc).. Ween | Range |No. | Mean | Range
PUBIC LENGTH (mm)
Eskimo Hanna and Washburn (1953)(129 | 74.1 | 63 - 85| 95 [80.1| 73 - 90
American White Washburn (1948 100 [ 73.8 | 65 - 83 (100 [ 77.9| 69 - 9
American Negro Washburn (1948 0|69.2|60 - 88| 50 |73.5| 63 - 86
Bantu Washburn (1949 2 |66.2|57 -78| 70 |73.2| 66 - 84
Australian Pregent series 89 [63.3{54 - 73| 72 |69.2| 60~ 80
aborigine
ISCHIAL LENGTH (mm) .
Esk imo Hanna and Washburn (1953)|129 [88.4 |79 - 98 | 95 |84.0| 72 - 89
American White Washburn (1948 100 |88.4 | 75 - 98 | 100 | 78.3 | 69 - 93
American Negro Washburn (1948 50 (86,6 |79 - 96 | 50 |77.5 | 67 - 86
Bantu Washburn (1949 82 [80.3(71 =92 | 70 |74.8 | 68 - 84
Ausgtralian Present series 89 |81.2 |74 - 91 | 72 |74.7 | 64 - 83
sborigine \
ISCHI UM-~PUBI S INDEX
Esk1imo Hanna and Washburn (1953)(129 |83.9 (73~ 92| 95 |98.8 | 91 - 109
American White Washburn (1948 100 | 83,6 | 73 - 94 | 100 |99.5 | 91 - 115
American Negro Washburn (1948 50 |79.9 |71 - 88 | 50 |95.0 | 84 - 106
Bantu Washburn (1949 82 {82,570 - 91 | 70 |98.1 | 87 - 107
Australian Present series 89 [78.0 (71 - 87| 72 |92.7 | 81 - 107
aborigine

LL
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By the medn pubie length, all members in both
sexes can be divided into three groups. The first
group, having the longest pubic length, includes the
Eskimos and American Whites., The second group, the
American Negroes and Bantus, has an intermediate length.
The third, the Australian aborigines, has the shortest
pubic length which more or less reflects the narrow hips.
Physical differences among the groups seem to be obvious
when we compare these groups by the mean length alone.
The differences, however, become less evident when the
ranges of variation are considered. Nevertheless this
length can be employed in separating the bones of the
two extreme groups from each other. These are the
Eskimo snd American White in the first group and the
Australisn aborigine in the third group. Comparison of
Australian aborigines with Eskimos gives an example.

In the mele series, the pubic length of Australian
aborigines has a range from 54 to 73 mm. and from 63 to
85 mm. in Eskimos. Therefore, the range of overlap is
from 63 to 73 mm. In this overlapping range there are

52 aboriginal innominate bones or 58 per cent of the
totsl. It means that about 42 per cent of the aboriginal
benes can be separated from the Eskimo bones by the

pubic length. In the female series on the same basis,

a better result is obtained, about Tl per cent of the
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aboriginal bones can be differentiated from the Eskimo
bones. The exact number of the Eskimo bones in the
overlapping range cannot be ascertained because of the
lack of detailed data.

?he mean ischial lengths of the Eskimos,
Americen Whites and Negroes in both sexes are quite
comparable and the ranges of variation are also of the
same order. The Bantus and Australian aborigines belong
to another group with shorter mean ischial lengths. But
when the ranges of variation and the overlaps are analysed,
it appears that separation of the Bantus or Australian
aborigines from members of the former group is largely
impossible. In the male series, there are 73 per cent
of the aboriginal bones in the range of the Eskimos and
97 per cent in that of the American Whites. Also in the
female series, there are 83 and 96 pew: cent of the
aboriginal bones in the Eskimo and American White ranges
respectively. Therefore, the ischial length is no%
recommended for ethnic identification.

The mean ischium-pubis index of each group
in the same sex shows a very small discrepancy. The
ranges of variation are also comparable. The difference
between the sexes in the same ethnic group is much more
obvious. Thus, the index is valuahle for sex

determination but not at all for ethnic identification.
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Now, it can be concluded that the ethnic
difference of these two skeletak parts and probably of
any other parts of the post-cranial skeleton are minor
as compared with the sex differences. An attempt to
differentiate any ethnic group by using these bones is
less satisfactory than an attempt to distinguish the sexes.
Certainly, the wide overlap of the ranges of variation
among the groups is the cause. Further, this extensive
overlap is undoubtedly due to the wide normal range of
variation that exists in every group of mankind. The
Australian aborigines are no exception to this. They
betray a fairly wide range of physical variation and
such variation is intratribal (Abbie, 1960).

So fer as the ethnic identification is concerned
the good result, but not better than that of sex
determination, is obtained in differentiating the two
groups which possess some extremely different characters,
such as the narrow pelvis in Australian aborigines and
the wide pelvis in Caucasoids, The pubic length or its
equivalents can be used for differentiation.

It should be mentioned that the skull is more
helpful than the post-cranial skeleton in ethnic
identification. Howells (1960) wrote the following :

", ...the bones (post-cranial parts) have

no really characteristic differences from race
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to race. Mankind is very uniform in this regard,...
And the anthropologist who looks at a‘headless
skeleton and ventures a guess as to the race it
represents is making a stab in the dark, nothing more.
He will do better with the skull and
particularly its facial parts, if he has some

experience."

On Sex Determination

As has been shown, sex determination by
skeletons or by some skeletel parts alone is actually
posgible. Only a few characters of the femur and
pelvic girdle, such as the platymeric index, the angle
of the femoral neck and the index of the body of the
first sacral vertebra, disclose no difference between
the sexes. The major parts of measurements and
indices of these bones in Australian aborigines exhibit
sex differences with a high degree of significance.
For sex determining purposes, measurements and indices
which show small overlaps of male and female ranges

are listed in Table 7.



TABLE 7. USEFUL MEASUREMENTS AND INDICES FOR SEX DETE N N
Measurement and Index Male Overigﬁging Female
Ischium-pubis Index less than 80 80 - 87 |more than 87
Length 0-B of Gr.Sciatic(Notgh less than 8 8 - 13 |more than 13
mm,
Index II of Gr.Sciatic Notch less than 18 18 - 29 |more than 29
Vertical BDiam.of Femoral Hea% more than 42 39 - 42 |.less than 39
mm. :
Circumference of Femoral(Hea? more than 130 122-130 | less than 122
mm.
Transverse Condylar Breadth more than 67 60 - 67 less than 60

(mm. )

c8
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It should be noted that there is no measurement

or index of the sacrum in the list. Only those of the
innominste bone and femur are velusble for sex
determination. At certain levels in the overlapping
range of every measurement listed, the bones have a
greater tendency to belong to males than to f emales or
vice versa. This is readily seen in the frequency
distribution histogrems (Figs. 9, 12, 13, 16, 18 & 19).
As an example, at 80-81 of the i1schium-pubis index
(Fig. 9), the bones ere lisble to belong to males by

a ratio of 17 to 1.

It 18 clear that by one of the six eriterisas,
about 70-75 per cent of cases can be definitely sexed.
After removal of some few scattered bones, the
percentage becomes higher. It will be 76 per cent
for the transverse condylar breadth, 83 per cent for
the ischium-pubis index and 90-93 per cent for the rest.
The result i1s quite comparable to Hooton's assertion
(1946), ™ «.. the determination of the sex from the
posteranial skeleton in adults is easy and certain in
about 80 per cent of cases, difficult but possible in
another 10 per cent of cases and quite dubious in the

remalnder."

Washburn's studies (1948, 1949) of sex
differences in the pubiec bone of American Whites,
American Negroes, Bantus and Bushmen by means of the
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ischium-pubis index, seem to yield more favoursasble
results. In his Americen White series, only 10 per
cent of the bones are in the overlapping portion of

the male and female ranges, 1.e. 90 per cent of the
bones can be undoubtedly sexed by this index. In the
Negro and Bantu series, 83 and 86 per cent of the bones
are not in the overlspping ranges and can be definitely
gsexed. In the Bushman series, no overlsp of the male
and female ranges tekes place and he e¢laims that the
sex of only one Bushman skeleton is left in doubt.

This last series sounds very doubtful to the rule of
overlap but the number of bones in this series is

only 55 (26 males end 29 females). Absence of overlap
may be due to an insufficient smount of material., If
more Busghman bones were available, the ranges of
variation would be extended and then the overlap might

turn up.

Where a whole skeleton or several parts of
2 skeleton is available for sex determination, it seems
unwise to rely solely on any single sexual f eature
such as the ischium-pubis index. Other valuable sexual
characteristics should be used in combination and
judgment of the sex should be based on & combination of
concordant findings. Thieme (1957) slready showed
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that the sex of 4O of 200 Negro skeletons were not
correctly determined by the ischium-pubis index slone.
When the femoral head diasmeter was used upon these

obseure bones, only two cages were not sorted.

When d ealing with sex determination of
skeletons from buriasl grounds, ¢ ertain parts of these
bones which show sex differences such as the pubis and
the head of the femur are thin‘nnd friable. The head
of the femur as well as the femoral condyles consists
of a thin layer of compact bone covering trabueulhe of
cancellous bone. These portions are easily destroyed
under the ground. In such cases knowledge of the sexual
characters of seversl other parts of the skeleton is

ultimately needed for sex determination.
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L |1oy| 136 u8| 47 | 57 | 79 |y7 |29 o |50 |53
39R 209 155] 53| 52| 70 | 86 |ug |25 |6 |69 | u7
L {o12{ 154| 53| 53| 68 | 87 |ug |48 |4 |69 | u8
lUoR | 190 142 52| 51 | 59 | 80 4o (21 |5 |68 | 43
t |192| 13| 51| 51| 57 |80 |nwo |23 |6 |61 | u8
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. Aceta- Cr. sciatic |Chilotic
© bulum _ | « notech line
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Bs |2~ | B8RSR ER|E [SS]& | &) & a | o e
44R | 188 | 142 | 49| 50 |58 | 80 |42 | 23 7| 64| 51
L|168| 140 49| -~ |58 | 81 | 43| 23 8| 64| 49
42R | 204 | 160 | 55| 54 |70 | 84 | 37 | 26 4 | 64| 56
L|206| 162| 55| -« |72 | 87 | 43| 26 L | 66| 56
43R | 198 | 142 51| 51 |- - |4k |28 5| 64| 51
L|200| 143| 52| 52 |62 | 84 | 44 | 24 3|1 63| 53
L4R | 190 | 138 | 4SO | 46 |64 | 78 | 45 | 24 8| 6 L6
L{190| 137 | 49| u8 |65 | 80 |44 | 21 7| 61 46
USR | 188 | 152 | 47| L5 |59 | 77 |u3 |28 | 10| 66| K9
L|190| 153 | 47| 46 |56 | 79 | 46 | 26 7| 67| u8
46R | 188 | 145 | 52| 52 |58 | 79 ' 41 | 23 4 | 58| 56
L1191 145 54] 50 |58 | 79 | 42 | 24 h | 57| 53
7R | 206 152 | 45| 48 {71 | 84 |45 | 26 8| 68| 52
L|205| 153| 47| 48 |74 | 84 | u8 | 26 8| 68| 52
U8R | 210 | 155| 55| 54 |67 | 86|51 |26 | 10 | 65 | 57
L|213%3|156| 56| 54 |67 | 87|55 | 25 8| 65| 58
UOR | 187 | 139 L9| 45 |54 | T4 | 39 | 23 b | 55| 50
L|487| 139 49| 47 |57 | 74| 38| 19 0| 55| L8
50R | 195 | 150 | 50 47 |66 | 76 | 43 | 25 3| 65| 54
L4197 | 148 50| 47 |66 | 78 | 43 | 26 5 62 | L9
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Aceta~ Gr, seiatic,; Chilotic
bulum notech line
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© + ©
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!tl.id I: Hﬁ ;a :5'8 g i—lr?l g c‘b‘ [] 3& ﬁ.:'l';
AR | = 139 |47 |46 | - - | 54|27 |21 | 57 | 60
L [177 |139 |46 |45 | =- - | 57|28 |23 | 54 |64
2R |183 [140 |47 (46 |67 |72 |51 {29 (18 | 57 |59
L [181 |140 |47 |46 [65 |74 |51 |28 |13 | 58 | 57
3R | = (b2 jub fuu |- | - 153131 [27 |57 |60
L |180 |142 |44 |43 | - - | 52|25 |21 56 | 60
B4R (174 (126 |4b |45 (61 |74 |49 |29 {18 |55 |53
L [176 [129 |45 |45 |60 |74 |50 |27 |16 |54 |55
5R [192 |51 [47 |45 (72 |76 |60 |33 {24 | 62 |52
L 1190 ML49 |47 L6 |70 |78 |55 |28 |18 | 63 |54
6R (177 |147 [u6 |45 | - - |51 |26 {16 |57 |59
L [178 |49 |45 - |- - |52 |27 |19 |56 |64
TR 192 52 |48 |49 |69 |75 |50 |23 |13 | 62 |62
L [192 148 |8 (49 [70 |79 |50 |27 [13 |65 |57
8R [179 41 I8 (48 (71 |77 |51 |23 {18 |55 |64
L 180 HMuo |49 |49 73 |77 |u9 |24 |20 |55 |64
9R 1180 [28 W6 (45 68 |70 |uh |25 |14 |u8 |59
L 178 HM29 W5 |45 (67 |70 |46 |25 |15 |50 |54
10R H65 28 W2 - |63 |64 |49 {22 (15 |55 |50
LM65 H29 W2 - B3 |64 |49 |22 |16 |55 |50
1MR[182 N39 W7 |45 3 |77 |54 (25 |20 |60 |55
L85 N39 W7 |46 3 |77 |56 |27 |22 |58 |57
12R 192 HL48 O |47 7 |81 |u9 (33 {14 |65 |56
Loy hu9 pBo (48 [78 |80 |51 |34 |19 |65 |56
13R 189 HL46 N7 |48 79 |u8 |26 L4 |57 |60
L9 1t hw8 I8 p8 |76 |49 |25 |4 |58 |58
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T8 S zg.a & e>'§§'= 2189 |3
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85| 85| &3| S Exlz | B8|s |6 |8 83|28
A4R| 183[131 |46 (46 | 74 | 74 | 47 | 22 |10 53 | 64
LI 183 - |47 |u7 | 75|74 | 50| 21 |14 - -
ASR| 179|145 |48 |46 | 71| 77 |49 | 28 |18 | 64 | 53
Li 184{1hl |48 |46 | 71177 | u8 |26 |14 | 60 | 54
16R| 18914k |47 |47 | 79| 77 | 53|22 (15 | 58 | 57
L| 190|147 | 48 | u6 -] = (44|25 |12 | 60 | 59
17R| 192|145 | 47 |46 =| = |53|24]|12 | 57 | &1
Ll 193|146 | L7 |u6 | 73|77 |55 |2u |16 | 56 | 62
18R| 185|147 |46 |45 | 69|75 |su |30 |21 | 56 | 64
L] 181{143 |45 |45 | 68 |74 |48 |27 |16 | 54 62
19R | 175133 |46 |uk | 63|73 |u6 |22 |14 | 55 | 50
L A74|134 |47 |45 - | = (42|22 [13 | 54 | 53
20R| 174 (139 |1 |41 | 64 |70 |47 |26 |14 | u9 | 60
LI176[137 (42 |Juo | 64 |70 |u8 |21 (11 | u9 | 57
21R | 172|134 |43 |43 -| - |52 |27 |20 |51 | 58
Ll == |8 (11| =] = |53]|26)20 | = | =
22R | 184 147 |46 |46 | 67 |76 |u9 |26 [17 |59 | 61
L1183[150 [u6 |u6 | 67 |76 |52 |26 |16 | 57 | 64
23R | 1791 = (45 |u5 | 68 |74 |47 |23 |12 |53 |55
L1178 [140 |45 |45 - = |51 |27 16 |53 |53
2uR | 175 138 |46 |44 | 61 |74 |51 |24 (18 | 60 |54
L178 b1 |47 45 | 61 |73 |u7 |24 |46 |57 |ss
25R | 189 50 |u4 |47 |72 |79 |53 |27 18 |56 | 64
L {189 H51 |4y rs 72 {79 |51 |24 [16 |61 |54
26R | 182 H46 |48 | - - | - |48 [22 13 {48 | 6y
L |180 HL45 |47 | - - | = |47 |24 M4 |50 |63
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27R {178 132 | 45 | = - - (50 (23 |45 {53 | 64
L4180 fsu |us|us | - | - 60 |29 |25 |51 | 56
28R | 167 | - Ué 145 |62 |74 (46 |25 [15 | 47 | 55
L|167 ] = b6 {45 |64 |73 |47 |26 |14 | u7 | 52
29R | 183 HL46 | 49 |49 |76 |79 |51 |29 |18 |59 | 57
L|184 45 | 48 |48 |76 |79 [51 26 |19 [ 59 | 58
30R | 178 136 | 45 |4 |73 | 68 |55 29 |20 |53 | 55
L4178 H4O | 48 (46 |73 |69 (54 (29 |20 |57 | 50
3R | 180 H50 | 4B (47 |64 |73 |u6 |25 [16 | 60 | 63
L|481 151 | 47 |45 |63 |74 |45 [25 |14 | 59 | 63
32R | 190 HL5 | 4B (49 |72 |79 |45 |26 (12 | 62 | 57
L|195 L7 | 49 {50 |68 |77 (45 (27 |12 | 61 | 58
33R | 181 137 | 45 (44 |70 |74 |57 |27 |20 |51 |65
L|[478 435 |46 (45 |67 |73 |60 (32 |25 |49 | 67
34R | 186 H47 | 47 |46 |72 [73 |45 |26 |12 | 68 | 49
L|{186 46 | 46 |46 (72 |74 (46 |27 | 9 | 63 | uo
35R | 176 A1 | 43 |43 |64 |75 |54 |23 |20 |50 | 62
L[176 139 |43 (42 |64 |75 |52 |26 |22 50 | 59
36R | 178 N34 | 46 |47 ~ - [50 |24 |16 | 53 | 58
L|4179 137 | 47 |u6 - - |58 [22 |18 |54 | 59
37R | 189 150 | 46 (46 |65 |77 |52 |29 [15 | 60 | 58
L {189 k8 | 47 |46 [65 |78 |u9 |29 |12 | 60 | 60
38R | 179 N39 | 48 |47 |64 |73 |49 |25 [15 [ 58 | 57
L|180 138 | L8 |47 |64 |73 |52 |26 |16 |59 | 56
39R | 191 | = | 43 |4k |74 |79 (53 [26 {20 |57 | 63
L{193155 |4 (uy |76 |80 |55 |28 |20 |58 | 66
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4OR 93 [161 (48 I8 |75 | 80 |55 | 30 o | 67 | 58
L9y (160 |49 |49 |76 | 83|56 | 3018 | 64 | 63
WIR (183 1143 45 | u6 {66 | 73 [57 | 25|21 | 53 | 60
L8y [1ub |45 |45 |67 | 72|55 | 29125 | 54 | 59
B2R 184 148 |46 | 45 | = - |52 | 2547 | 60 | 57
L1186 148 [ub |y |64 | 73 |52 | 2520 | 59 | 64
B3R 188 M55 |47 |45 |75 | 70 |45 | 2916 |55 | 70
LM89 |15h4 |47 [ 45|75 | 71 |51 | 3022 |57 | 67
LR (181 146 |ub | 46 | = - |50 | 2619 | 63 | 54
L 185 (45 |4y -] = - |54 | 2619 |59 | 56
USR 194 143 |ub | 4y | - - |57 | 2447 | 60 | 68
Li- M43 |46 -] = - |57 | 25122 |61 | 64
U6R (180 [132 |46 | 45 {66 | 73 |52 | 2u {19 |54 | 60
LP79 U3 |46 -] - - |54 | 2419 |53 | 63
TR A74 MLO |43 [ u2| - | - (52 | 24125 | 60 | 54
LA74 HLO |43 |43 | - - |50 | 2624 |59 | 51
U8R 165 136 |41 | 43 |67 | 69 |49 | 2922 |55 | s4
LI70 138 42 143 169 | 70 {47 | 26|21 |57 | 56
LOR 83 Mus w7 |u6 |71 | 77 |uo | 28 hy |57 | e
LN86 (M5 [u6 | u6 169 | 77 |50 | 22 h4 61 60
50R 179 {133 7 | = | = | = |50 | 2500 |57 | 57
L79 |34 |46 -] - - 150 | 25 |20 - -
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(1inear measurements in mm,)

Subtroch.] Shaft at | Femoral
& region middle head
} 4 v
- . g | %
ie -.1 95| [8a(bn 8% 4
ek g g | 5505|585 |55]eE o3
53 REREERER R B
- |8 e |D PR S |BE|EC |S9E
1R 8 83| 117.4) 79| b1 |131| 67130 | 1016
L 3182| 112.5]| 79| k2 |132] 69126 | 10|28
2R 92.3 | 80| 116.7| 82| 4o [128| 71 131 | 9]19
L 100.,0 | 80| 116.7| 84| 41 [129]| 70130 | 10|25
3R 75.9 | 79| 112.5| 80| 41 |131]| 67|131 |5 |25
L 75.9 | 81| 108.0| 80| 42 |132| 66128 |7 |28
4R 72.4 | 82 - - | 43 {136 72|122 | 13|17
L 70.0 | 83| 104.0| 78| 43 | 136| 70|122 13 |15
5R 75.9 | 82| 107.7| 84| 45 | 142| 71 (128 O |21
L 75.9| 83| 112.0| 85| 45 [ 141| 72({128 | 10|29
6R 87.1| 90| 118.5] 95| L4 |140| 772|434 | 522
L 86.7 | 90| 119.2| 93| 45 | 142]| 73|130| 5|22
7R 88,0 76| 121.7| 80| 41 | 129] 66|135| 8{17
L 80.8| 76| 113.0] 77| 44 | 13| 65|133| 7|18
77.8] 78] 121.7| 80| 4O | 128| 66{132 | 11| L
84.6| 77| 121.7| 81| 4O | 128] 67|132| 12| 20
87.5| 72| 11L4.3| 71| LO | 127| 669|134 | 11| 26
+0| 73] 109.4| 72| uo | 126/ 69|133| 11| 35
0| 86| 120,0f{ 87| 41| 130 66]|122 1:]17
68.8| 87| 111.5| 88| 42| 132| 668|122 18
75.0| 77| 104.3] 76| Lh | 139] 65(135| 13 25
70.0| 82| 100.0{ 78| Ll | 144] 69]|128 36
78.1| 89 125.0{ 86] us8 | 152 71|127 27
72.7 90I 120.05 87| 48| 153 731124 28
82,1| 81| 130.4| 84| 42| 132 70;128 8
82,11 82l 130.yl 8yl y2! 132 691125 17




MALE FEMUR e
Subbtoch.| Shaft at Femors]
& region middle head
% o 'é A
- (=]
ng 5 (] ‘g E '35 °n‘é‘§'&' ‘6':!
48 2128 Eul.]| % s (e B] » l8%leiuleda>
Ll ﬂﬁl ﬁﬁ) p'é' B Ng [#] -Fﬁ (4] aﬂ%gﬂ Hg
sElH8|26| SE|S] 225|585 |geBE dve
0wl = 8.—1 E-—: o ARe | O IBPAl O an-‘éu-‘i 54-
4R | 435 (429 |75.0 |78 | 104.2 78 |41 |134]66 h32 | 11]20
L U433 (429 |78.6 |80 | 92.0 |76 |41 |132]66 29 | 10|29
15R | 433 (429 |75.9 |80 | 96.0 |78 |40 |125]65 25 (11|47
L 1429 [425 |70.0 (B2 | 92.3 |79 |uo [125|65 k2o |14 33
16R | 420 416 |77.8 |76 [113.6 73 (41 [128]|67 h31 |10]46
L 121 1417 169.0 (78 |113.6 |73 {41 |129]68 h29 |10]26
A7R | 455 453 |72.7 |91 [115.4 |88 |uu 11|74 ho7 | 8|24
L | 461 |60 (75.8 bz 115.4 |88 |45 |14k (74 §27 | 8|27
Laa 452 [4h9 182.8 85 (107.7 |84 |46 |147|73 h3o | 8 23
L L | 457 [u52 |82.8 |85 (108.0 |83 |u6 |146(73 h30 |10 34
9R | 450 fU45 |87.14 191 [114.8 |89 |47 |149 |75 h2o6 |14 25
L 1453 [4h6 (78.8 193 [107.1 |90 |47 |150|76 20 |14 29
POR | 489 (486 180.6 [87 [103.7 |86 |uu |1u0 |68 31 | 84y
L [h82 1480 178.1 B9 111.1 (89 |45 (14168 930 (6 |30
Hm W43 (436 |7u.2 [85 [108.0 |82 |43 [135 |67 k30 [12 ho
L jubly (hho 171.9 [89 [103.8 |8y |43 137 |70 p29 | 8 |21
2R (470 1468 187.1 B3 (114.3 (96 |45 [141 |77 Jou | 8 }17
L |468 [465 [81.8 P5 |106.9 95 |46 (144 |81 123 | 9 |2y
P3R 1hh2 1439 (84,6 |76 [121.7 [81 Ino |125 (60 130 | 9 o
L 440 (436 184.6 [78 |108.0 |84 39 124 |63 128 (10 |26
LR 1429 426 [82.8 PBL4 [116.7 |82 |41 [13065 {29 | 8 33
L |426 423 182.8 B5 (120.0 185 |42 |134 |66 {26 | 9 32
5R 1502 (498 [96.7 BL4 [125.0 |97 |u6 |47 b 129 | 9 17
L {493 [488 !87.1 3 |122.2 |94 (46 |146 B2 127 | 9 |30
6R 1405 [4o5 |72.4 79 [84.6 |75 |u1 [131 l66 {30 5 LB
L [408 (407 [72.4 PO [92.3 (76 (40 |128 68 {30 | 7 ho




MALE FEMUR 123
Subtroch.| Shart at | Femoral
& region middle head
o 3
£ ° & 818
s FAPAR | [Bs  [Salbq[egvs
28| 25| 22 | Bu | s128] 5 |d8let e He
.;'E’. Eﬁ Sﬁ. ..ﬁ llg © ey :I“p—lb r-lﬂ
HEHEHEOH B R HE R
Dol Ed | O Ay - ] By o [ A O =0 G4 < 4
27R 19 [ uu6 | 75.0| 90| 107.u) 89| u3| 138] 73|426| 9| 22
ghua U5 | 72.7] 92| 115.4/ 90| bu| 138| 75|122| 9| 26
28R 1439 | 436 | 81.5| 78| 117.4] 79| 41| 131| 69]135| 8] 19
LiL39 | 434 | 81.5]| 78| 4117.4| 79| M| 131| 6913510 | 27
29R| LL3 | 438 | 89.3| 83| 125.,0/ 85| 451 141| 70 128|10| 13
LIu39 435 | 86.2| 86 124.0| 87| u5| 1u1] 71|/125|11 | 20
30R| 43 | 4u1 | 80.8| 77| 112.5/ 80| 41| 130| 6ul134! 6| 18
Lj b8 |47 | 77.8) 76| 128.6( 78 11| 129 6uf132| 5| 29
31R{ 456 [ 453 | 71.0| 87| 96.3 [ 83| us5| 1u2| 73(130{11 | 8
- Li 457 (453 | 71.0| 86| 96.3 | 83| 45| 142] 73|131|10] 10
32R| 4L3 | Ll 83.3| 85) 116.0[ 85| u3| 137| 72|12u4| 6| 25
Lihhh |ub3 |100.0| 85| 132,0/90| 43| 137] 72|127| 6| =
33R| 481 | 475 | B80.0| 85| 103.8({8y | uu| 138! 72{130[11 | 12
Liu73 | 467 | 76.7|85| 100,0{83| 45| 141| 741|130 [11 | 20
SuR| 427 | 423 | 82,1 | 80| 108.3/79 | 43| 133| 70|13 |10 | 15
BiL30 [426 | 82,1 ]84 104.0[79| 43| 135]| 70|130|10 | 17
35R| 429 | 427 | 82.8 | 84| 120.8|85 | 43| 137| 71|127| 7 30
L{u33 |431 | 86,2 | 87| 120.0/87 | u4| 138]| 71|127| 7 | b2
36RI432 428 | 65,5 | 75| 104.3|73 | 41| 130| 65/129] 9| 18
LI426 |423 | 62.1 | 77| 100.0|73 | 42| 132| 66]122]| 9 | 24
37R|L459 |U455 | 75.9 | 82| 108.3|79 | 45| 143| 69[126 |10 | 21
LIu58 (452 | 76.7 | 85] 112.5(81 | 46| 14k | 69125 [12 | 37
38R{L456 (453 | 92.9 | 86| 130.4]|87 [ u3| 136| 72(133| 9| 3
LiL459 |L456 | 88,9 | 83| 130.4)84 | 43| 136] 72|130| 9 |17
39R (U448 |l | Bh.6 | 76| 118.2{77 | 41| 129| 63{132| 9 | 23
Liuk8 |445 | 76.9 | 76| 113.0|77 |41 | 128 63|127]| 7 | 33




MALE FEMUR
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Subtroch. | Shaft at Femoral
m region middle head
[ . o
£ o B o
gﬂ - - I 2 Hg 8 gﬂh-ﬂh
a3|Bsl2e| B || E | I8 TRk
-a w b Sﬁn 4-5 o :5 o -T-'E > gg*.—':h-g 3
Tl H8|28| 33 |5 | 2% |5 [bE| & |ge (R mnTs
Bo|=~|88] &8 | S e |O [BA| & [ESIEE gﬁ-&’p
LOR 458 |453 | 75.0 | 77| 117.4 |80 (43| 136]| 70 129L1o L)
L|L4Sh |448 | 77.8 | 77| 113.0 |79 | 43| 138 | 74 129 |11 |32
BIR|WLS (b3 | 73.3 | 84| 92.3 |79 43| 135| 67 126 | 7[18
Lkl (441 | 72,4 | 78| 100.0 |76 | 43| 135| 65 25 | 9|37 |
2R [L469 |465 | 85.2 |80 | 126.1 |81 {45 | 141 | 70 129 10117
L{461 [u59 | 85.2 | 82| 116.7 |82 | 45| 143 71 128 | 9|28
U3R|L458 457 | 75.0 | 91| 111.1 |89 (43| 137| 71 [120| 7|20
LI463 (460 | 70.6 { 93| 107.4 |91 | ub| 139]| 72 125 | 9|21
BRI L6 (462 | 82,1 | 81) 108.0 |81 | bl 138] 72 |13 8 9
Liu66 [y64 | 73.3|83|M2.0 |83 45| 140| 73/133| 9(23
USRILA3 411 | 7.4 { 76| 91.3 |70 | k2| 132| 74 [122 | 9|17
L{ 407 | 4O5 69.0 | 79| 91.7|72| 42| 13u] 70117 | 11| 30
U6R| 445 [4uo | 80.0| 87| 100.0 |89 | 45| 142| 72|132 | 10{10
Liuh6 (43 | 80.0 | 89 111.5 |89 | 45| 141 | 71130 | 10|48
y7R( 49y |uok | 77.4 | 91| 127.6 | 105 50| 156| 82 {130 | 3|15
Li498 1496 | 80.0| 91| 134.6 |97 | 50| 158| 82|130| 6|25
UBR| 461 | 458 | 77.4 | 89| 116.0 |85 | bu| 140| 76[126| 9]19
LiL4L66 (464 | 75.0] 91| 107.7 | 87| uu| 138| 76]126| 8|19
UOR| 426 |42 | 88.0 | 74| 122.7 | 77 | bO| 126] 68{125| 6|22
Li 425 {422 | 77.8 | 77| 113.0| 76| 39| 124| 66127 | 8| 33
SOR| 448 | Lu6 | 89.7 | 89| 107.7 |85 | 46| 14| 73[132| 8|21
LBu8 | u46 | 87.1| 94| 103.6 | 88 | 46| 146| 772|125 10/13
S51R| 430 | 425 | 67.9| 76| 100.0 | 72| 4Oo! 128| 66128 | 10| 31
Liu33 {429 | 69.0| 77| 104.3| 74 | bO| 128| 66]|125] 11| 26
52R| 454 | 449 | 72.4 | BO| 112.5| 80| 43| 136| 67|129| 10| 10
456 | 450 | 72.4| 80| 121.7 | 83| 43| 136] 68|132| 10| 25




MALE FEMUR

113
& Subtroch. |Shaft at Femoral
2 jregion | middle | head |* ¥
is = ° 5§ |2l
H% Ba| 8o E .E Eg 2 |°% °n%
Fo|BE[S%]| BE || 28 (s [FE| ¢ |28]55|es
L=] E% He @ o ~ g B~ tm (3 gnﬂgﬁg
B |2~|8~| BE |B| T8 |8 28] 8 |BE|S& S
53R{LL47 | Luk| 80.8 | 75| 108.7 | 76| h2| 133 | 70129 | 8 |23
Liuh7 | L4v1| 80.8 | 75] 108.7 | 76| 43| 135| 70 126 1 |28
S54R|463 | u58| 73.3 |83 100.0 { 79| 45| 12| 74130 | 9 |43
Liu6l | 460| 74.0 | 85! 100.0 | 82| 45 142 72127 | 9 |34
5SR{L4L48B | 45| 89.3 | 84! 120.0 | 88| 42| 133 64130 | 8 |22
Liuh8 | u45| 83.3 | 87] 120.0 | 87| 43| 436 | 65 124 | 9 |29
56R|473 | 468| 79.3 | 84 112.0 | 85| 43| 139| 68|124 | 10[15
RIL470 | 465| 77.4 | 87| 103.7 | 87| 43| 138| 68118 {11 | 23
57R|4h2 | 4yo| 82.8 | 83 120.8 | 84| 42| 133| 73134 ] 7 |12
Libly | Lhy| 82.1 | 82 120.8 | 84| 42| 433| 72|130| 6 |10
58R|428 | 425| 81.5 | 80| 121.7 | 81| 41| 130 72|128| 8 |20
LiL27 | 422| 75.0 | 78| 122.7 | 79| W1 | 132 | 71127 9 | #
59R|462 | 455| 92.3 [ 79| 121.7 | 81| 43| 137 | = [142 1O | 37
Liu60 | u456f 85.7 (81| 121.7 | 81 { 43| 136| 67]|132 10 |35
GOR|L46 | uh2| 83.3 | 87| 107.4 | 88| yo| 129 | 74|117| 9 | 26
L|uh9 | ubs5| 83,3 | 87| 119.2 (90| 41| 130| 7u(121| 9 |29
61R|{425 | 422| 76.7 | 88] 108.0| 82| 42| 133| 73[132| 8 |17
Li422 | y420( 76.7 | 85| 112.0| 83| 42| 132| 70l125| 8 |17
62R | L1 437| 78.6 | 82| 10L4.0| 81| 43| 135| 71 |125| 9 | 23
L{u38 | 433| 70.0 | 85| 104.0{ 82| 44| 139| 71 (125 | 10| 36
63R |48 | LL43| 88,0 | 77| 117.4 | 78| b2 | 133| 67138 | 9 |16
Liuhs5 | uuo| 77.8 | 79| 118.2| 77| 42| 133| 68 {134 10 | 32
6UR|427 | Lh2h| 78.6 | 79| 104.2 | 78| 42| 130 71127 | 9 |10
Lik31 | 429| 75.9 | 80| 112.5| 80| 42| 130 | - [128| 9 |18
65R|462 | 458] 79.3| 83| 120.0 | 85| 43| 138| 71]436| 9 |13
Liu6y | 459| 79.3 |83 112.5| 84| 45| 142| 70[130| 10| 33
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Subtroch, |Shaft at Femoral

N region middle head
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% B38| Bulal Bwls |28 s [d%[cE|odo

Eg|He|dg| S2(8| S<|2 [E5|2 [E8|28[egeE

8525|185 8|3 | £5|3 |€a|5 |EE|98|595E

66R (437 (431 | 78.1 | 93|115.4 | 88 )} 46|14k |72 [123[11 hly
L{y38 {434 | 76.5| 95{114.8 | 91| u6{146 |72 [125 |11 45

67R 433 |429 | 73.3| 82[{112.0 | 82| 42131 |65 [123 11 1
Liyyo 435 | 78.6| 81|112.5 | 81| 42133 |64 |121 [11

68R 461 [459 | 80.0| 88|107.4 | 87| Lk [1LO |69 |126] 7
L46y {461 | 71.9| 88[111.5 | 86| L4 |140 |69 [120] 8

69R 439 435 | 82.1 | 81|126.1 | 83| 411|128 |69 [121 10
L(436 |434 | 73.3| 83(116.7 | 83| 42 [129 (70 [120]8

7O0R [467 [463 | 72.4 | 80|121.7 | 83| LL |138 |66 |125| 8
L|uy78 (473 | 80.6( 89|114.8 | 90| 45 {140 |66 |128 |11

7AR {449 |LL4S5 | 77.4 | 86]100.0 | 82| 45 142 |72 |129 |14
L{L451 |uh7 | 75.0| 88|96.3 8L | L6l {71 [126] 9

T2R (437 (433 | 84.5| 79/113.0 | 77| 42133 |68 [128] 9
L|u33 (428 | 77.8 | 78|108.7 | 76| 42 |135 |68 (128 |10

73R |471 |466 | 78.6| 80|95.8 75| 43]135 |69 [129 |11
L4714 467 | 73.3| 83/95.8 76| 42 133 |68 |126 (10

7UR |43k (429 | 82.1 | 79/100.0 | 76| Lk {139 |68 [128 |10
L{L35 (431 81.5| 78{104.3 | 75| 43135 B 130 9

75R |43h (433 | 88.5| 80[117.4 | 79| 43[139 |74 |125| 6
L|b3s (L34 | 88.9| 82{121.7 | 81| 43139 |74 [123] 5
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Serial number
and side

Subtrochl
region

Shaft at
midd le

Fe

moral
head

g

Pilastric
index
Cire.

Vertical
Diameter

Angle of

Trens. cond.
breadth

Cire.

femoral neck

Angle of
torsion

SRR R B

= fte] oo
t‘%t"h’b‘ﬁl";

11R

1 2R

H 3R

437
437
u27
426
416
418
L21
u21
392
391
398
398
433
435

396
u27
432

81,0 |77
814.0 (78
69.0 (76
7.4 |76
88.5 |81
92.0179
77.8(78
72.4 |79
76.9 (73
80.8 |74
88.5 |78
78.6 |79
75.0 |78
69.0 [78
68.0 |68
62.1 |76
8L4.6 |77
77.8 |76
87.5 |74
7h.1 [76
75.0 (68
75.0 |68
8l.0 |72
79.2 [71

85.2 |80
78.6 [80

121.7 | 80
118.2 | 76
104.3 | 74
104.3 | 72
130.4 | 84
126.1 | 83
104.2 | 77
100.0 | 77
91.3 | 69
91.3 | 69
117.4 | 78
113.0 | 76
104.2 | 76
108.7 | 75
90.0 | 64
86.4 | 66
118.2 | 76
108.7 | 75
119.0 | 73
119.0 | 73
105.0 | 65
104.8 | 66
95.7 | 71
104.5 | 71
108.3 |79
108.3 |79
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o
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-
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119
120
125
125
120
118
122
123
120159
118 |59
123 |60
124 |61
124 |60
122 |62
124 |63
122 |62
119 |65
119 |64
118 |61
118 |61
114 {57
14 57
122 |62
123 |6
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O N W O

- ol e
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124
131
125
130
127
129
129
132
130
12
124
126
123
132
130
123
122
132
132
122
120
131
127
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16
37

29
16
26
16
16
21
23
15
21
16
22

35
1y
26
22

27

23
28
16

17
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Subdroch, Bhaf: at | Femoral
= F mg ;! Qeg
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14R{453 | L4L50| 96.2|85]| 120,8|83 39| 123]| 65| 138 9|16
Liuk9 | Uu6| 92.6{85]| 112.5/82 39| 123| 65 | 134 8|21
15R1425 | 418] 73.1|72] 95.5 |67 {1 39| 121 | 58 | 127] 14|21
Li422 | 413| 70.L4{74} 95.5 |67 | 38| 120 | 59 | 125 15|26
16R[{426 | 420| 7h.1|76] 118,278 | 38| 121 | 62| 134 11|26
Lik25 | L420| 71.4{75] 118.2|75 | 39| 122| 62| 130] 9|39
17RIL25 | 419 91.3| 71| 114.3]71 | 39| 125 | 62| 139] 10|26
L|423 | 419] 79.2{70| 109.4|{72 | 39| 125 | 63| 135| 9|26
18R {437 | L34 T77.8]77| 113.6{74 [ 42| 130 | 66 | 129]| 10|26
Lik36 | 433| 84.6{78] 118.2]76 | 42| 130 | 65 | 127] 9|30
19R|417 | 413| 76.0{70| 100.,0{69 | 37| 118 | 59 | 121 11|25
Li418 | 414| 79.2/69| 104.8|68 | 38| 119 | 58 | 123| 9|36
20R{411 | 4OB| 75.0[78| 95.8 |73 ! 39| 124 | 64 122110 16
LI12 | 4OB| 7Le1|77| 104317 { 38| 122 | 62 | 121 11|25
21R|435 | 431 | 88.9|80] 120.8|82 | 38| 121 | 65 | 123 9|32
Liy28 | y25| 85.2(80| 116.7|81 | 38| 120| 65 { 123 10|29
22R|{Y11 | yoh| 77.8|77| 96.0 {75 | 38| 120 | 58 | 123] 13|13
L{4O7 | LO3| 77.8{77| 92.0 |74 { 38| 120 | 58 | 120 11| 36
23R|41L | 412] 81.5[77] 108.7|76 | 38| 120 | 61 | 125| 8| 8
L|412 | 410]| 78.6{80| 104.2{76 | 39| 122 62 | 126] 9| 5
24R|399 | 394| 73.9|64)| 90.5 |63 | 36| 113| 54 | 133] 9|43
Li394 | 390| 69.6[/64) 95.0 |62 | 35| 110 54 | 132| 9|50
25R|[397 | 394| 83.3|71)]| 95.5 |67 | 36| 114 | 60 | 129 8|36
LI39L | 392| 83.3]72| 95.5 |67 | 36| 114 | 60 | 129 6|42
26R (458 | 455]| 95.8]77| 118.2|76 | 37 118 | 63{ 124 8|34
L4614 457 88.5(79] 113.0]77 | 37| 119| 64| 123 10|35
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Subtroch.] Shaft at| Femoral
. region | middle head
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27R 429 | 422 | 78.3(66 [ 90.5 | 63|38 [121 |- [134]13 |-
Lib32 | 24| 73.9|65 | 95.0 | 63|38 [121 |63 [135|12 luky
28R 430 | 422 | 67.9|76 HOL.5 | 72|37 |117 |- |[123{14 |34
L428 | 420 | 65.5(77 100.0 | 72|37 | 145 | 62 |124]|1L |38
29R |4O8 | 4O4 | 76.0]70 HO9.5| 70|38 |120 |63 |132{10 | 2
L 403 | 401 | 72.0(69 Ho0.0 | 6938 [121 |63 |132] 8| 8
30R 414 | 4O6| 92,0|76 H28.6| 75|38 [121 |59 [126{1L4 17
Liy11 | 408 | 88,0{75 n18.2| 75|38 |120 | 60 |119!10 {3
3R bl | 44O | 71.4{77 HOL4.3 | 73|39 |12 | 65 [125(10 |29
Lkl | 436| 75.9/80 HOL4.3| 73(39 |123 |63 [126]1L |26
32R [453 | W45 | 80.876 Eou.j 74|40 | 126 | 61 [133|12 |27
L 447 | 439 81.5|76 OL.3| 73|40 [127 |61 [132]13.|34
33R 450 | 47| 81.5|78 HOL.3 | 75|39 [123 {64 |131)] 8 |23
L 453 | 452 | 84,5(77 hoo.0| 76|39 |124 | 614 |132] 7 17
B4R 416 | 414 | 85.2|79 N12.5| 80|38 {121 |62 |129| 6 (30
Lyl | 410} 75.9(81 hoo.0| 80|37 | 118 |61 |126/10 |26
35R 460 | 459 8L4.0|74 fHOL.5 ) 71(39 |124 |62 {131 5 |24
L 470 | 470| 77.8{77 | = - |40 [125 | 63 [12u]| 4 11
36R {450 | 4u8| 87.0|68 HOO,0| 70{39 121 |- |133| 8113
Li4ht | 4O 79.2169 H14.3| 71|38 |119 |- |128] 519
37R (448 | L4 | 80.8|76 H22.7 | 78|40 | 126 | 66 [130] 9 |27
Lub7 | bbb | 7he1]75 H17.4 | 78|40 | 126 | 66 |126] 8 |20
38R 398 | 394 | 75.0|77 fOL4.3| 74|38 |121 | 61 |122]|10 |29
L{40O | 395 | 77.8(77 1043 | 74|38 |121 | 61 [122]11 |37
39R(430 | 428 | 83.3|72 H0030 | 72|40 | 126 | 64 (126] 8 |21
L|4y26 | y2u4| 76.0{72 H00.0| 72|40 | 127 |64 [123] 8|21
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Trans. cond.

breadth
femoral neck
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Angle of
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index
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length
Oblique
length
index
Cire.
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Vertical
-Diameter
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1014
10|34

12{23
1|32

130 |65
129 |65
118 |59
118 |59
123 |65
123 |67 11|11
117 |62 |25 | 13{16
118 |62 |22 | 14|31
113 |56 [119 | 6|23
114 |56 HM19 | 5|24
118 |58 137 | 12|28
119 |59 |135| 11|35
122 |63 [132 | 10|28
121 |63 30| 9|29
113 |58 (13210 |21
114 |58 [129 h2 |28
123 (63 [128 1o |11
123 |65 1269 |17
124 (61 22| 7 |27
124 |61 114 | 8 |26
119 |60 |121 f12 |19
119 |59 118 11 | 24
118 |60 [123 MO | 35

60

61

61

LOR| 457 |u52 108,377

L|{466 |462 |82.1
UAR{ 416 (410 [75.0
L{iu19 {L1h |70.8
U2R{ 467 |463 [76.9
Liu69 (462 |84.0 113.6 |73
L3RI 413 [LO6 |Th.1 109.1 {73
Lil15 {408 |76.9 |75 | 104.3 |74
BLUR| 427 426 |[T70.L4 (74| 95.8 (73
Liy22 |y22 |76.9 |74 | 95.8 |73
45R{ OO0 | 393 |72.0 | 69 | 86.4 |66
Liyo3 | 397 [72.0 | 69| 100,0 |66
LR | L43 (438 |91.7 | 7L | 117.L4 |78
Lius3 |4ho |88.0 |75 ]| 121.7 |79
L7R| 403 | 399 | 80,0 | 71| 109.1 |71
L| 406 | 398 |80.0 |71 | 119.0|73
U8RI L1l 411 [67.9 (7L | 87.5(72
Lik12 {411 |67.9 | 75| 91.7(73
LOR| 420 | L4419 |B80.0 | 75| 10L4.3{73
Li419 |417 |84.0 |76 104.3 |7L
50R| 406 |02 |69.2 [ 71| 95.2 |67
LI405 401 |65.4 | 72| 90.0 |68
51R| 392 | 388 |70.4 | 73| 104.8 |69
L|{ 390 | 387 |67.9 | 75| 100,0 |69
52R| 420 {416 |73.1 | 72| 114.3|72
LI 420 | 416 [76.9 | 73| 109.1 |72
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100.0 |66
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109.1 |73
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1117 116 10 | 37
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119 129 n2 | 26
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EEMALE FEMUR R
Subtroch, | Shaf't at kumoral
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o | mm|Bm]| BE|S | £8 |5 |25 ab&EEME +
53R |378 374 | 73.9 |66 [95.2 |65 |37 15 [56 {28 [11 |8
L|383 [379 | 78.3 |66 105.0 |64 |36 314 (56 127 [11 hh3
54R (429 (424 | 82.6 |68 120,0 |70 |39 §23 [62 131 |10 |26
Lu29 422 | 87.0 {69 131.6 |70 |38 §19 |62 126 |12 b6
55R 411 [4O5 | 92.0 |78 H17.4 [79 |38 18 (58 130 [11 |9
Lyt [b09 | 92,0 |78 f22.7 |77 (37 9§18 |59 {124 | 8 k7






