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INTERCORRELATIONS OF ANTHROPOMETRIC MEASUREMENTS:
A SOURCE BOOK FOR USA DATA

Section I

INTRODUCTION

The correlation coefficient is the most useful and most important
of the statistical measures after the arithmetic mean and standard devi-
ation. The coefficient was devised and developed by Francis Galton and
Karl Pearson in the last decades of the nineteenth century as a measure
of the degree of interrelationship or concomitant variation of a pair
of variables and, in addition, as a statistic related to what is now
known as the linear regression equation (see Figures 1 and 2).

These original roles of the correlation coefficient--more formally
the "Pearsonian product-moment coefficient"--are still its most impor-
tant ones and if it had no other roles to play, the correlation coeffi-
cient would still occupy a position of major importance among the sta-
tistical measures. There are, however, a number of other important
purposes served by the correlation coefficient in statistics generally
and, in particular, in the statistics of anthropometric measurements
and variables which share with them the statistical properties of approx-
imately normal distributions and small coefficients of variation. It may
be worth noting some of these roles.

1. Linear measures of relationship and regression equations
involving three or more variables can be expressed directly
in terms of the multiple correlation coefficients--along
with, in some cases, the means and standard deviations. We

shall list a number of formulas for multiple correla-
tions and multiple regression equations later in
this report.

2. The bivariate and multivariate normal distributions--no matter
the number of variables involved--are completely specified by
the means, standard deviations, and the correlation coeffi-
cients. Once these statistics are known, essentially any
question about such distributions can be answered. We can,
for example, create theoretical bivariate and trivariate
frequency tables, estimate the proportion of individuals who
will exceed the mean plus the standard deviation on all var-
iables, determine the parameters of equal probability ellipses
(see Figure 3), and make a wide variety of similar calculations.
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A BIVARIATE FREQUENCY TABLE FOR
STATURE AND STATURE, MAXIMUM

STATURE, MAXIMUM

145 147 149 151 153 155 157 159 161 163 165 ib7 169 171 173 175 177 179 181 183 185 TOT.00 00 .00 . 00 .00 0 .00 .00 .00 .00 .00 .00 .00 .00 .00 .0 .00 .00 .00 .00 .00 ALS
183.00 

1 I181.00 
1 1 2

179.00 1 1 28 1 9
177.00 11 5 16175.00 12 3 15
173.00 45 18 1 64171.00 78 18 96
169.00 113 26 139167.00 123 61 184165.00 157 44 201
163.00 1 161 68 230161.00 1 174 79 254
159.00 131 74 205157.00 133 58 191155.00 97 50 147
153.00 55 22 77
151.00 33 18 51149.00 10 4 14
147.00 1 6 7145.00 1 1 

2TOTALS 1 2 16 37 73 119 183 190 249 240 225 167 174 104 63 30 15 13 2 1 1 1905

SUMMARY STATISTICS

MEAN ST0 0EV REGRESSION EQUATIONS SE-EST R

Y" STATURE 162.10 6.00 .99*X + .983 .38 .998
X- STATURE, MAXIMUM 162.75 6.u2 I.oQVY + .644 .38

A. An almost perfect relationship: Correlation coefficient = 0.998.

A SIVARIATE FREQUENCY TABLE FOR
WEIGHT AND SHOULDER CIRCUMFERENCE

SHOULDER CIRCUMFERENCE

87 89 91 93 95 97 99 101 103 105 107 109 111 113 115 117 119 121 123 TOT
.00 .00 0v .00 .00 .00 .00 .00 .00 .00 .00 ,Oi .00 .00 .00 .00 .00 .00 .00 ALS199.00 1 1 2

194.00 1 1 2189.00 1 1 1 1 4
184.00 1 2 2 1 6
179.00 1 1 2 4
174.00 1 1 1 1 z 6
169.00 1 1 2 6 1 1 2 1 i5
164.00 2 1 4 6 1 2 2 1 19159.00 1 2 4 11 5 3 1 2 1 30154.00 1 1 6 11 15 11 9 1 1 56149.00 1 4 14 ZO 16 16 6 2 79144.00 2 3 15 26 25 30 17 S 1 124139.00 3 5 12 33 40 30 23 6 3 1 156
134.00 1 4 6 17 48 55 33 17 4 1 186129.00 1 1 5 32 58 55 57 20 8 2 239124.00 1 29 38 62 64 33 15 3 245119.00 1 12 24 55 66 32 16 5 211114.00 3 20 41 55 56 18 3 1 197
109.00 2 6 20 53 40 14 7 1 143104.00 2 10 27 29 22 8 1 99
99.00 6 11 23 17 4 6194.00 1 1 6 9 1 18
89.00 2 284.00 1 1TOTALS 2 11 38 11b 206 260 297 279 255 164 123 81 33 16 9 9 5 0 1 1905

SUMMARY STATISTICS

MEAN STO DEV REGRESSION EQUATIONS SE-EST R

Y- WEIGHT 127.28 16.59 2.?0X 143.832 9.13 .835
X- SHOULDER CIRCUMFERENCE 100.41 5.14 .26-Y 67.319 2.83

B. A close relationship: Correlation coefficient = 0.835.

Figure 1. Illustrations of interrelationships of anthropometric data
(AFW'68 Survey).
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A BIVARIATE FREQUENCY TABLE FOR

WEIGHT AND STATURE

STATURE

145 147 149 151 153 155 157 159 161 163 165 167 169 171 173 175 177 179 1&1 183 TOT

.00 .00 .OJ .00 .O .00 .00 .00 00 .00 .40 .Ai .0 .00 .. 0 .00 .00 .30 . .00 ALS

199.00 1 1 2

194.00 1 1 2

189.00 2 1 1 4

18.00 1 2 1 2 6

179.00 1 1 1 1 4

174.00 1 3 1 1 6

169.00 1 1 1 1 1 2 3 2 1 2 15

164.00 2 3 1 6 1 4 1 1 19

159.00 1 1 2 2 2 1 4 4 T 3 1 2 30

154. 00 1 2 1 4 3 12 8 7 0 6 1 1 2 56

149.00 1 1 2 4 9 12 16 lb 8 a 1 1 79

144.00 1 1 8 2 9 21 16 18 Z 10 8 3 6 1 124

139.00 1 6 10 8 15 21 24 21 19 17 8 4 1 1 156

134.00 2 3 11 11 18 25 30 26 25 12 6 12 3 1 1 186

129.00 1 1 5 4 6 16 27 40 37 38 30 17 13 3 1 239

124.00 4 8 17 30 39 38 31 21 25 15 8 5 1 2 1 245

119.00 3 15 15 27 35 40 25 22 10 11 4 2 1 1 211

114.00 3 2 8 14 25 32 28 34 22 9 7 9 2 2 197

109.00 1 2 7 15 20 18 23 21 14 11 6 1 2 0 143

104.00 1 4 11 ? 22 20 9 11 7 2 3 2 99
99.00 2 1 9 6 15 10 a 6 3 1 61

94.00 2 2 3 5 4 2 18

89.00 1 1 2

84.00 I 1
TOTALS 2 7 14 51 77 147 191 205 254 230 201 1,4 139 96 64 15 16 9 2 1 1905

SUMMARY STATISTICS

MEAN STU DEV REGRESSION EQUATIONS SE-EST R

y- WEIGHT 127.28 16.59 1.47X - 111.010 14.04 .533

X- STATURE 162.10 6.00 .19Y + 137.920 5.08

C. A modest relationship: Correlation coefficient = 0.533.

A BIVARIATE FREQUENCY TABLE FOR

LIP LENGTH AND MENTON-SUBNASALE LENGTH

MFNTON-SUBNASALE LENGTH

4 4 4 4 4 5 5 5 5 5 6 6 6 6 6 7 7 7 TOT

.10 .30 .50 .70 .90 .10 .30 .50 .70 .9u .10 .30 .50 .70 .90 .10 30 .50 ALS

5.90 1 1 1 3

5.70 2 1 3

5 1 5 4 2 3 3 2 2 2 24

5.30 2 1 b 5 4 6 7 5 3 1 2 1 1 44

5. 10 1 2 2 4 5 8 19 18 16 15 20 5 6 £ 1 123

4.90 2 4 2 9 17 18 23 20 19 21 9 6 2 2 1 155

4.70 2 2 13 8 23 35 47 35 35 24 19 11 3 1 258

4.50 3 2 6 9 16 35 50 46 51 43 40 21 11 6 2 341

4.30 2 6 3 18 22 49 49 65 56 36 37 1.4 5 5 5 1 373

4. 10 3 6 9 17 39 36 72 59 35 27 15 9 6 , 1 338

3.90 1 3 6 1 12 18 16 19 14 i3 5 2 2 1 115

3.7u 1 1 6 12 8 18 15 13 8 2 2 1 87

3.50 1 4 3 7 7 2 6 1 31

3.30 1 1 2 2 2 1 9

3.10 1 1

TOTALS 7 18 28 64 85 207 247 322 291 226 2b6 96 56 29 16 5 a 2 1905

SUMMARY STATISTICS

MLAN STO DEV RLGRESSION EQUATIONS SE-LST R

Y- LIP LENGTH 4.38 .42 *Ob*X # 4.0.6 .42 .70

X- HENTON-SU3NASALE LENGTH 5.54 .51 .09*Y + 5.147 .51

D. A negligible, almost non-existent relationship: Correlation

coefficient = 0.070.

Figure 1 (continued). Illustrations of interrelationships of antho-

pometric data (AFW'68 Survey).
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3. The correlation coefficient plays an important role in the
statistics of combinations of variables. The simplest
example is that of the sum (or difference) of two variables.
The mean of the sum (or difference) is simply the sum (or
difference) of the means; the standard deviation, however,
involves not only the individual standard deviations but the
correlation between the two variables as well:

SDx+ = ASD' ± 2r-SD -SD + SD'
Xy x x y y

where "r" represents the correlation coefficient. Means,
standard deviations, and correlation coefficients for many
combinations of statistical variables can be specified
exactly in terms of the basic statistics for the individual
variables involved. For variables with small coefficients
of variation, the statistics for many other combinations
can be approximated quite accurately in the same way. A
general theorem and some specific examples of the statistics
of combinations of variables will be given later.

4. The correlation coefficient frequently appears--often for
reasons related to its roles discussed in the last two
paragraphs--in a wide variety of formulas such as ones
for tests of statistical significance and for discriminant
functions. Correlation coefficients are basic to factor
analyses and play a number of roles as measures of reliability,
of validity, and the like.

Because of their wide usefulness and considerable importance, it is
clearly desirable that correlation coefficients be available both to the
engineers who need them in solving design problems and to the anthropolo-
gists and statisticians, both inside and outside the Department of Defense,
whose analysis and understanding of body size data depend so significantly
on these coefficients. For this reason it was deemed worthwhile to p:e-
pare the present report. Basically, this report is, as it has been
entitled, a source book. Its basic content consists of the correlation
matrices based on data from seven major surveys of American adults--four
surveys of the U. S. Air Force, one of the U. S. Army, the first of the
Health Examination surveys of the civilian population, and a survey of
law enforcement officers. This report also contains information, both
statistical and non-statistical, to facilitate the use of these correla-
tion coefficients.

Reasons for the choice of the seven surveys are given and a small amount
of background information supplied for each survey in Section II. Section
III provides brief definitions of each of the measurements, summary sta-
tistics (means, standard deviations and selected percentiles) and a table
to facilitate locating specific measurements in the correlation matrices.

11



Sections IV through X contain the correlation matrices and additional
information about the individual surveys.

Correlation coefficients are listed to four decimal places in Tables
IV-XIII to facilitate accurate computations when complex relationships
among the coefficients are involved. In the preparation of these tables,
some subjects with missing data, and a few variables with numerous
omissions, were eliminated; the correlation coefficients and the related
univariate statistics reported in Table II were computed for each survey
using the data for the same individuals.

The report concludes with four appendices. Appendix A is a glossary
of anthropometric terms, particularly those used in the definitions of
the measurements (Table I). Appendix B provides tables for determining
confidence limits for the correlation coefficients already presented.
Appendix C gives the computer programs used in computing both the correla-
tion coefficients and the univariate statistics presented in Section III.
The final appendix consists of the Index of Measurements by Anatomical
Type and Measurement Technique.

The survey data covered in this report have been transposed into
a common format and are available on magnetic computer tapes which may
be obtained from the National Technical Information Service (NTIS). A
detailed description of these tapes has been reported in Churchill, Edmund,
T. Churchill and P. Kikta, 1977, The AMRL Anthropometric Data Bank Library:
Volumes I-V, AMRL-TR-77-1, Aerospace Medical Research Laboratory, Wright-

Patterson Air Force Base, Ohio. The "Names on Tape" cited in Table III
refer to variable names entered on the above-mentioned computer tapes.

12



Section II

THE DATA SOURCES

The data for this study came from seven surveys. Five of the seven
were large-scale studies of military populations. The remaining two con-
sist of anthropometric studies of adult U. S. civilians and law enforce-
ment officers. The five military surveys were selected from a dozen or
so major military surveys made in the past 30 years; the non-military
surveys, by contrast, constitute the only ones made during this period
on large samples for which the data are available.

The seven surveys are these:

1. The survey of the USAF Flying Personnel made in 1967
(Grunhofer & Kroh 1975).

2. The survey of the Air Force Women made in 1968
(Clauser et al. 1972).

3. The basic trainee aspects of a survey of USAF males made in
1965 (unpublished data).

4. The survey of USAF Flying Personnel made in 1950
(Hertzberg et al. 1954).

5. The survey of U. S. Army female separatees made in 1946
(Randall & Munro 1949).

6. The Health Examination Survey of adult civilians made in
1960-62 (Stoudt et al. 1965).

7. The anthropometric study of law enforcement officers made
in 1974 (Martin et al. 1975).

The 1967 Flying Personnel (FLY'67) and the Air Force Women (AFW'68)
surveys are the two major anthropometric surveys of U. S. populations made
during the past decade and were selected because they represent the
largest and latest sources of anthropometric data for USAF men and women.
The third survey--the basic trainee aspect of the USAF 1965 survey
(B-T'65)--was selected to provide a contrast to the 1967 Flying Personnel
survey. The subjects in this survey consisted of a group of young men
quite homogeneous with respect to age and generally with only a high
school education. The group included Blacks more or less in proportion
to the number of Blacks in the general population. The members of the
1967 Flying Personnel sample were, by contrast, older, fairly diverse in
age, virtually all college graduates and, in almost all cases, White.

13



The 1950 Flying Personnel (FLY'50) survey and the Army separatees
(WAC'46) survey were chosen partly because they were surveys done 25-30
years ago on groups somewhat similar to the FLY'67 and the AFW'68 samples.
A few measurements which had been made in these earlier surveys were not
repeated in the 1967 and 1968 surveys; thus, the inclusion of these earlier
surveys provides information not given by our studies of the more recent
ones. The main reason for including FLY'50 and WAC'46 surveys, however,
was to provide a basis for judging the stability of the correlation coef-
ficient. When we obtain substantially equal numerical values from two
surveys with somewhat different types of samples, measured, undoubtedly,
by slightly different techniques, and at substantially different times,
this agreement provides us with some confidence that the computed value
represents something "real". The opportunity to compare pairs of matrices
will, in addition, occasionally help us answer the question of whether an
odd looking value may be an artifact of some quirk in the sample selection
or measurement technique.

The Health Examination and Law Enforcement surveys were included
in this study because of the desirability of including as much non-
military data as possible. The Health Examination Survey data undoubtedly
constitute the most important set of body size data obtained on a
scientifically selected sample from any major population. These data
provide an unusual basis for relating the great mass of military data to
the general adult population of this country. About equal numbers of men
and women, ranging in age from 18 to 80, were included in this survey.
Correlation matrices and summary statistics are reported separately for the
two sex groups. Because the age span in this survey was so great and so
different from those of the other surveys, the matrices and summary sta-
tistics are provided both for the total age span and for the 25-40 year sub-
group. The Law Enforcement officer survey sampled a population different
in a number of ways from both the general population and the military
samples. The data from this survey will provide a further basis for
studying the stability of the correlation coefficient from population
to population.

Correlation matrices from a few surveys similar to these have been
published. The report of the Department of Agriculture's 1939-1940 survey
of civilian women contains the matrix for 59 measurements. A matrix based
on data collected in the 1970 survey of the U. S. Army aviators is included
in Anthropometry of U. S. Army Aviators--1970 (Churchill et al. 1971). The
matrix for the 1952 Air Force survey of female basic trainees appears in
WAF Trainee Body Dimensions: A Correlation Matrix (Churchill & Bernhardi
1957). The material presented here for the AFW'68 survey was included, in
only slightly different form, in Anthropometry of Air Force Women (Clauser
et al. 1972).

Brief descriptions of the individual surveys accompany the correlation
matrices throughout the report.

14



Section III

THE MEASUREMENTS

A grand total of almost 275 different measurements were made in one
or more of these seven surveys. A mere half dozen of these--stature,
weight, sitting height, buttock-knee length, chest circumference, and
waist circumference--were made in all the surveys. A considerably
larger number (almost 90) was only measured a single time.

All available body size measurements, age, and, for several of the
surveys, grip strength and the subjects' reported heights and weights,
were used in this study. In the case of a few measurements, data were
unavailable for a substantial proportion of a survey sample and the meas-
urements were omitted. The measurements not used consisted of: 13 meas-
urements made in the Air Force Women's survey with the subject wearing
a foundation garment and which were available for only about two-thirds
of the sample; five measurements made in the Flying Personnel-1950 survey,
two of them related to the hairline which were omitted on bald or balding
subjects and three measurements introduced into the survey only after it
was a third over; and five foot measurements of the WAC-1946 survey de-
leted because of technical difficulties with the data cards.

Three major tables related to these measurements are presented in
this section. Table I (page 20) provides brief definitions of each of
the measurements. Table II (page 37) contains univariate statistical
summaries for each measurement. The measurements appear in these tables
in alphabetic sequence and are numbered in ascending, but usually non-
consecutive, order. In the correlation matrix for each survey, on the
other hand, the variables are listed in a sequence unique to that survey.
Table III (page 58), designated as a "Measurement Locator," is designed
to facilitate location of each measurement in the correlation matrices
in which it appears, and to minimize the problems created by the fact
that some of the measurements had different names in different surveys.

As noted above, the contents of Table I are definitions of the measure-
ments. These definitions should not be interpreted as descriptions of
actual measurement techniques. It would be unwise to assume that the meas-
uring techniques were precisely the same in each survey, although the
general pattern of the univariate statistics usually shows a considerable
level of consistency from survey to survey. For the sake of completeness,
we have included here, and in Table II, those measurements from the AFW'68
and the FLY'50 surveys which were omitted from the correlation study because
of incomplete data.

To keep the length of Table I within reasonable bounds, we have used
several conventions in preparing the definitions; these definitions need
to be interpreted in accordance with these conventions:

15



A. Position of the Subject. Most of the measurements were made with

the subject in one of three positions: standing erect, sitting erect, or

standing under the headboard. Only when the subject's position was impor-

tant and he was measured in a position other than one of these three is

the position described in this table. The three basic positions are

as follows:

1. Standing, erect. The usual position if no position is speci-

fied and the word sitting does not appear either in the

measurement name or in the definition:

The subject stands erect, Zooking stAaight ahead

(head in the FAank6ott pZane), heetz togetheA,
weight distibuted equalUy on both 6eet, aurs

hanging natatty at hiz sides.

2. Sitting, erect. The usual position if the word sitting

appears either in or immediately following the measurement

name:

The subject sits eAect, tooking sttaight ahead

(head in the Frankfott ptane), uppe arms hanging

retaxed, forearmws and hands extended 4oAwaAd horti-

zontally, thighs patattet, and the 6eet Aesting on

a suk6ace adjusted so that the knees aAe 6texed 900 .

3. Headboard measurements. The numerous head and face measure-

ments labelled as "to Wall" or "to Top of Head" were usually

made with the headboard except in the FLY'50 survey:

The subject stands eAect undeA the headboAd,
looking staight ahead (head in the Frankfott plane).

The headboaAd is adjusted so that its veAtical and

hotizontat pane atLe in 6iAm contact with the back

and the top o6 the head.

B. The Side of the Body. All one-sided measurements were made on the

right side of the body, unless the left side is especially specified. This

is true in all surveys except the WAC'46 survey in which measurements were

made on the left side. Measurements made on the opposite side usually

include "II" as part of their name as, for example, Biceps Circumference

Flexed, II.

C. Heights, Breadths, Depths, Circumferences, Arcs. Heights,

breadths, and depths are straight line measurements made with an anthro-

pometer, calipers, or a similar instrument. Lengths are measured similarly

unless the word tape is specified. Circumferences and arcs are tape

measurements.
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Almost always--and the exceptions are specified--the following
definitions are assumed:

1. A standing height is the vertical distance from a speci-
fied point on the body to the floor.

2. A sitting height is the vertical distance from a speci-
fied body point to either the sitting surface or the
footrest surface, as is stated in the definition.

3. A torso breadth is the horizontal distance measured from
a specified point on the right side of the body to the
same point on the left side.

4. Limb breadths are measured across the limb from its medial
to its lateral edge.

5. A torso depth is a horizontal measurement measured in a
a sagittal plane from the front to the rear of the body.

6. Torso circumferences are normally measured in a horizontal
plane.

7. Limb circumferences are normally measured in a plane per-
pendicular to the long axis of the relevant limb segment.

D. Anatomical and Other Special Terms. A number of anatomical and
other terms which may need clarification are underlined in this table.
All these underlined terms are included in the Glossary of Anatomical and
Anthropometric Terms (Appendix A). Because of the varied definitions of
waist level used in these surveys, this term is underlined here and its
location in the various surveys is also included in the glossary.

Table II presents the basic univariate statistics for each variable.
These statistics include, from left to right in this table, the arithmetic
mean, the standard deviation, the coefficient of variation (the standard
deviation expressed as a percent of the mean), measures of skewness (sI)
and kurtosis ( 2), and eleven percentiles: lst, 2nd, 5th, 10th, 25th,
50th, 75th, 90th, 95th, 98th, and 99th. These statistics were all computed
using the "MSDP" computer program which is listed and described in Appendix
C and are based on the same data used in the computation of the correlation
matrices.

Data for two of these surveys--the WAC survey of 1946 and the Flying
Personnel Survey of 1950 have been considerably "modernized"* since the

* Details are outlined in the descriptions of these surveys which accompany
the correlation matrices.
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reports of these surveys were prepared and the statistics provided here
differ slightly from those originally published.

Because of space considerations, each survey is identified in this
table by a very brief designator and the sample sizes are not listed.

These designators and sample sizes are as follows:

AFW'68 Air Force Women Survey--1968 N=1905

FLY'67 USAF Flying Personnel Survey--1967 N=2420
B-T'65 USAF Basic Trainees--1965 N=2632
FLY'50 USAF Flying Personnel Survey--1950 N=4000
WAC'46 U.S. Army Female Separatees--1946 N=8118
HEXS-F Health Examination Survey--Females N=3581

HEX-F* Same--Ages 25-40 Years N=1165
HEXS-M Health Examination Survey--Males N=3091

HEX-M* Same--Ages 25-40 Years N=1012
LAW EN Law Enforcement Survey N=2993

For measurements included in Table II but not in the correlation
matrices, the sample sizes are: AFW'68, over-foundation-garment meas-
urements, N=1513; FLY'50, crinion measurements, N=3437, substernale
height, penale height, and first phalanx length--digit III, N=2908.

The final element of this chapter, Table III--Measurement Locator,
provides the sequence number of each variable in each of the surveys in
which it was taken; that is, the number associated with that variable in

the correlation matrices and in other publications related to these sur-

veys. Thus, for example, the entry for bideltoid breadth:

AFW FLY B-T FLY WAC LAW
'68 '67 '65 '50 '46 HEX ENF

122 Bideltoid breadth 64 51 44 39 19 14

indicates that bideltoid breadth is variable 64 in the AFW'68 survey, 51
in the FLY'67 survey, 44 in the B-T'65 survey, 39 in the FLY'50 survey,
19 in the WAC'46 survey, 14 in the Law Enf survey and was not taken in
the Health Examination Survey. The underlining of 39, 19, and 14 indi-
cates that a name other than bideltoid breadth was used for this measure-
ment in the FLY'50, the WAC'46, and the Law Enf surveys. From the list of

alternate names which appears at the end of Table III, we find that bideltoid
breadth was designated as shoulder breadth in these three surveys.

Alternate names are not listed if the difference between the two forms
of the name are minor, obvious, and do not seriously affect the alphabetic
order. We have dropped the words "Right" and "Left" as part of a measure-
ment name; unilateral measurements made on the normal side--the right side

for all surveys except the WAC'46--are designated simply as biceps circum-
ference, flexed, and so forth. Unilateral measurements made on the oppo-

site side are designated by the symbol "II", i.e., biceps circumference,
flexed, II.
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Breadth and diameter are considered equivalent, as are circumference
and girth, arc and curvature, vertex and top of head, nose and nasal, and
often the dash and the word "to".

Additional assistance in locating measurements is provided by the
Index by Name, Anatomical Region and Anthropometric Technique (Appendix D).
In this index, the measurements are grouped together by type of measurement,
part of the body involved, and for many measurements the areas of the
beginning and end points of the measurement. Thus, for example, menton-
sellion length is listed under lengths, under head and face, under chin,
under menton, under sellion, and under nasal root.
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TABLE I

DEFINITIONS OF MEASUREMENTS*

6. Abdominal Depth, Sitting. The depth of the abdomen.

8. Abdominal Extension Circumference. The circumference of the lower
torso at the level of the maximum anterior protrusion of the abdomen.

9. Abdominal Extension Circumference, Over Foundation Garment. The
previous measurement repeated with the subject wearing a foundation
garment.

10. Abdominal Extension Depth. The depth of the lower torso at the level
of the maximum anterior protrusion of the abdomen.

14. Abdominal Extension Depth, Over Foundation Garment. The previous
measurement repeated with the subject wearing a foundation garment.

18. Abdominal Extension Height. The height of the maximum anterior pro-
trusion of the abdomen.

19. Abdominal Extension Height, Over Foundation Garment. The previous
measurement repeated with the subject wearing a foundation garment.

23. Acromial Height. The height of acromion.

25. Acromial Height, Sitting. The height of acromion above the sitting
surface.

30. Acromion to Biceps-Circumference Level Length. The surface distance
along the outer edge of the arm from acromion to the biceps circum-
ference level.

39. Acromion-Radiale Length. The distance from acromion to radiale.

48. Age. The age, as of the previous birthday, as reported by the subject,
to which 0.5 years was added.

58. Ankle Circumference. The minimum circumference of the leg just above
the ankle bones.

* Underlined terms are defined in Appendix A: A Glossary of Anatomical and
Anthropometric Terms.
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64. Ankle Height. The height of the level of minimum circumference of
the leg.

72. Anterior Neck Length. The surface distance from suprasternale, to
the junction, in the midsagittal plane, of the jaw and the neck.

74. Anterior Waist Length. The surface distance from the most anterior
point of the lower neck to waist level.

80. Arm Reach from Wall. The distance from the wall to the tip of the
middle finger measured with the subject's shoulders against the wall,

his hand and arm extended forward.

89. Axillary Arm Circumference. The circumference of the arm measured
high in the armpit.

91. Axilla to Waist Length. The surface distance from the armpit to
waist level.

93. Back Curvature. The tape distance across the back as measured from
the point on the right side in the midaxillary plane at bustpoint
level to the similar left point.

97. Ball-of-Foot Circumference. The maximum circumference of the foot
measured around the distal ends of the protuberances of the metatar-

sal bones.

103. Biacromial Breadth. The distance across the shoulders from right to
left acromion.

107. Biauricular Breadth. The distance from the lateral point of
the right ear to the same point of the left ear.

111. Biceps Circumference Flexed. The maximum circumference around the
biceps measured with the arm bent 900, the upper arm horizontal, and
the fist clenched.

112. Biceps Circumference Flexed, II. The previous measurement repeated
on the opposite arm.

113. Biceps Circumferences Relaxed. The circumference of the arm at the
level of the biceps measured with the arm hanging relaxed.

114. Biceps Circumference Relaxed, II. The previous measurement repeated
on the opposite arm.

122. Bideltoid Breadth. The horizontal distance across the maximum
lateral protrusions of the right and left deltoid muscles.
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126. Bigonial Breadth. The breadth of the jaw across the gonial angles.

130. Biiliocristale Breadth. The breadth of the torso measured between
the superior points of the ilia in the midaxillary plane.

134. Bimalleolar Breadth. The distance across the protrusions of the
medial and lateral ankle bones.

138. Biocular Breadth. The distance between the outer corners of the
eyes.

142. Bitragion Breadth. The breadth of the head as measured from right
to left tragion.

144. Bitragion-Coronal Arc. The distance from right to left tragion meas-
ured with the tape passing over the top of the head.

146. Bitragion-Crinion Arc. The distance from right to left tragion meas-
ured with the tape passing over crinion.

150. Bitragion-Menton Arc. The distance from right to left tragion meas-
ured with the tape passing under the tip of the chin.

152. Bitragion-Minimum Frontal Arc. The distance from right to left
tragion measured with the tape passing across the forehead.

154. Bitragion-Posterior Arc. The distance from right to left tragion
measured with the tape passing over the base of the skull.

156. Bitragion-Submandibular Arc. The distance from right to left tragion
measured with the tape passing under the gonial angles of the jaw.

158. Bitragion-Subnasale Arc. The distance from right to left tragion
measured with the tape passing just below the nose.

161. Bitrochanteric Breadth. The horizontal distance between the tro-
chanters measured with the flesh compressed.

165. Bizygomatic Breadth (Face Breadth). The breadth of the face measured
across the most laterally projecting protrusions of the temporal
bones.

169. Bust Depth. The horizontal distance from the subject's back to the
tip of her bra.

172. Bustpoint-Bustpoint Breadth. The distance between the points of the
bra.

174. Bustpoint Height. The height of the point of the bra.
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178. Buttock Circumference. The circumference of the body measured at the
level of the maximum posterior protuberance of the buttocks.

179. Buttock Circumference, Sitting. The circumference of the buttocks
measured with the tape passing under the buttocks and brought up
diagonally across the lap.

180. Buttock Circumference, Sitting, Over Foundation Garment. The previ-
ous measurement repeated with the subject wearing a foundation garment.

183. Buttock Depth. The depth of the torso at the level of the maximum
posterior protrusion of the buttock.

185. Buttock Depth, Over Foundation Garment. The previous measurement
repeated with the subject wearing a foundation garment.

188. Buttock Height. The height of the maximum posterior protrusion of
the buttock.

194. Buttock-Knee Length, Sitting. The horizontal distance from the rear-
most surface of the buttocks to the front of the kneecaps.

197. Buttock-Leg Length. The distance from the base of the heel to a wall
against which the subject sits erect with his leg extended maximally
forward along the sitting surface.

200. Buttock-Popliteal Length, Sitting. The horizontal distance from the
rearmost surface of the buttock to the back of the lower leg.

207. Calf Circumference. The maximum circumference of the lower leg.

209. Calf Circumference, II. The previous measurement repeated on the
opposite leg.

215. Calf Height. The height of the level of the maximum circumference of
the lower leg.

219. Cervicale Height. The height of cervicale.

223. Chest Breadth. The breadth of the torso measured at nipple level.

227. Chest Breadth (Bone). The breadth of the torso at nipple level meas-
ured with pressure.

230. Chest Circumference. The circumference of the torso measured at
nipple level.

231. Chest Circumference at Scye. The circumference of the torso at the
level of the armpit.
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232. Chest Circumference Below Bust. The circumference of the chest just

below the cups of the bra.

236. Chest Depth. The depth of the torso measured at nipple level.

237. Chest Depth at Scye. The depth of the torso measured at scye level.

241. Chest Height. The height of the center of the nipple.

245. Chin Prominence to Wall. The distance from the most anterior pro-

trusion of the chin to wall.

249. Crotch Height. The height of the midpoint of the crotch.

252. Crotch Length. The distance from the midpoint of the anterior waist

level to waist level above the right buttock measured with the tape

passing through the crotch and over the maximum protrusion of the

right buttock.

265. Dactylion Height. The height of the tip of the middle finger meas-

ured with the arm, hand, and fingers extended downward.

269. Deltoid Arc. The surface distance from acromion to the point, just

below the deltoid, where the muscle disappears from view.

273. Dorsal Hand Skinfold. The thickness of a skinfold picked up at the

middle of the back of the hand and following the long axis of the hand.

277. Ear Breadth. The breadth of the ear measured perpendicular to its

long axis.

280. Ear Length. The maximum length of the ear as measured along the
long axis.

282. Ear Length Above Tragion. The distance along the long axis of the

ear from tragion to the level of the upper tip of the ear.

285. Ear Protrusion. The horizontal distance from the bony eminence

directly behind the ear to the most lateral protrusion of the ear.

287. Ectocanthus to Otobasion. The distance from the outer corner of the

eye to otobasion superior.

289. Ectocanthus to Top of Head. The distance from the outer corner of

the eye to the level of the top of the head.

291. Ectocanthus to Wall. The distance from the outer corner of the eye
to wall.

293. Elbow Breadth (Humeral Breadth). The distance between the medial and

lateral epicondyles of the humerus measured with the flesh compressed.
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297. Elbow Breadth (Humeral Breadth), II. The previous measurement repeated
on the opposite elbow.

300. Elbow Circumference, Flexed. The circumference of the elbow measured
over its tip and through its crotch with the arm bent 900, the upper
arm horizontal, and the fist clenched.

303. Elbow Circumference, Relaxed. The circumference of the elbow measured
with the tape passing over the tip of the elbow.

309. Elbow Height. The height of radiale.

312. Elbow Rest Height, Sitting. The height of the bottom of the tip
of the elbow above the sitting surface with the arm bent to 900.

318. Elbow-Elbow Breadth. The distance across the lateral surfaces of
the elbows measured with the elbows flexed and resting lightly
against the body.

322. Elbow-Grip Length. The distance from the tip of the bent elbow to
the center of the clenched fist.

324. Elbow-Wrist Length. The distance from the tip of the elbow to the
tip of the styloid process of the radius.

328. Eye Height. The height of the inner corner of the eye.

330. Eye Height, Sitting. The height of the inner corner of the eye above
the sitting surface.

334. Femoral Breadth (Knee Breadth), Sitting. The breadth, as measured
with firm pressure, across the epicondyles of the femur.

336. Femoral Breadth (Knee Breadth), Sitting, II. The previous measure-

ment repeated on the opposite knee.

340. Fibular Height. The height of the superior tip of the fibula.

344. Finger Diameter at Metacarpale III. The diameter of the middle finger
as determined by the smallest hole in which the finger can be inserted.

348. First Phalanx Length--Digit III. The length of the first segment of
the middle finger measured across the surfaces of the third meta-
carpal and the second phalanx while the hand is held in a fist.

352. Fist Circumference. The circumference of the clenched fist (the
thumb lying across the end of the fist) measured with the tape
passing over the thumb and the knuckles.
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356. Foot Breadth (Ball-of-Foot Breadth). The maximum breadth of the foot
as measured at right angles to its long axis.

362. Foot Length. The length of the foot measured parallel to its long

axis.

369. Forearm Circumference, Flexed. The maximum circumference of the
lower arm measured with the arm bent, the upper arm horizontal, and
the fist clenched.

370. Forearm Circumference, Relaxed. The maximum circumference of the
lower arm.

378. Forearm - Forearm Breadth. The distance across the tissue mass of

the forearm measured with the elbows flexed and resting lightly

against the body.

381. Forearm-Hand Length, Sitting. The distance from the tip of the elbow
to the tip of the longest finger.

385. Forefinger Length. The distance from the skinfold at the base of

the thumb to the tip of the forefinger measured along the axis of

the finger and with the thumb extended away from the hand.

389. Glabella to Top of Head. The distance from the most anterior point

of the forehead between the brow ridges to the level of the top of
the head.

391. Glabella to Wall. The distance from the most anterior point of the

forehead between the brow ridges to wall.

395. Gluteal Arc. The surface distance over the buttock from the gluteal

furrow to waist level.

398. Gluteal Furrow Height. The height of the furrow where the gluteal

curve intersects the back of the thigh.

402. Grip Diameter-Inside. The diameter of the widest level of a cone

which the subject can grasp with his thumb and middle finger touching.

404. Grip Diameter-Outside. The distance between the joint of the first
and second phalanges of the thumb and the knuckle of the middle finger
measured with the hand held as for grip diameter-inside.

407. Grip Strength. Strength as measured on a Smedley dynamometer.

409. Halfway-to-Hip Circumference. The circumference of the torso at a
level halfway between waist level and the level of the trochananters.
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411. Hand Breadth. The breadth of the hand as measured across the distal
ends of the metacarpal bones II and IV.

413. Hand Breadth Across Thumb. The breadth of the hand measured at the
level of the distal end of the first metacarpal of the thumb.

416. Hand Circumference. The circumference of the hand measured around
the distal ends of the metacarpal bones II and IV.

417. Hand Circumference Across Thumb. The circumference of the hand meas-
ured in a plane at right angles to the long axis of the hand, with
the tape passing over the proximal joint of the thumb.

420. Hand Length. The distance from the base of the hand to the top of
the middle finger measured along the long axis of the hand.

423. Hand Thickness (Thickness at Metacarpale III). The thickness of the
metacarpal-phalangeal joint of the middle finger.

427. Head Breadth. The maximum horizontal breadth of the head measured
above the level of the ears.

430. Head Circumference. The maximum circumference of the head measured
with the tape passing above, but not including, the brow ridges.

433. Head Diagonal-Inion to Pronasale. The transverse distance from the
tip of the nose to inion.

437. Head Diagonal-Maximum from Menton to Occiput. The maximum transverse
distance from the tip of the chin to the back of the head.

438. Head Diagonal-Maximum from Nuchale. The maximum transverse distance
from the lowest point palpable at the base of the skull to the tip
of the nose.

441. Head Length. The maximum length of the head as measured from glabella
to the back of the head.

445. Heel-Ankle Circumference. The distance measured around the foot
with the tape passing under the tip of the heel and over the instep
at the junction of the foot and leg.

450. Heel Breadth. The maximum breadth of the heel.

457. Hip Breadth. The maximum breadth of the lower torso.

459. Hip Breadth, Sitting. The breadth of the body as measured across
the widest portion of the hips.
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461. Hip Breadth, Over Foundation Garment. The previous measurement
repeated with the subject wearing a foundation garment.

465. Hip Circumference at Trochanterion. The circumference of the torso
measured at the level of the trochanterions.

466. Hip Circumference 7" Below Waist. The circumference of the lower
torso measured at a level 7" below waist level.

468. Hip Circumference 9" Below Waist. The circumference of the lower
torso measured at a level 9" below waist level.

470. Hip Circumference 7" Below Waist Level, Over Foundation Garment. The
circumference of the lower torso at a level of 7" below waist level
measured with the subject wearing a foundation garment.

472. Hip Circumference 9" Below Waist Level, Over Foundation Garment. The
circumference of the lower torso at a level 9" below waist level
measured with the subject wearing a foundation garment.

489. Iliocristale Height. The height of the top of the ilium in the
midaxillary plane.

493. Instep Circumference. The vertical circumference of the instep
measured with the tape passing under the foot and over the junction
of the leg and foot.

496. Instep Length. The distance from the plane of the heel to the point
of maximum medial protuberance of the foot.

500. Interocular Breadth. The distance between the inner corners of the
eyes.

503. Interpupillary Breadth. The distance between the centers of the
pupils.

506. Interscye. The tape distance across the back between the posterior
axillary folds at the lower level of the armpits measured with the
subject sitting erect.

507. Interscye, Maximum. The tape distance across the back between the
scye points measured with the subject sitting erect with his arms
extended forward and horizontal.

508. Interscye, II. The tape distance across the back between the
posterior axillary folds at the lower level of the armpits measured
with the subject sitting with his hands on his knees.
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509. Interscye, Maxiumm, II. The tape distance across the back between
the scye points measured with the subject standing, torso bent for-
ward from the waist at an angle of about 90' and arms hanging relaxed.

511. Juxtanipple Skinfold. The thickness of a skinfold picked up just
superior tw the nipple and parallel to the lateral margin of the
pectoral muscle.

515. Knee Circumference. The circumference of the knee measured at the
level of the midpoint of the patella.

517. Knee Circumference, Sitting. The maximum circumference of the right
knee as measured with a tape passing over the popliteal area and
brought up at 450 over the knee.

527. Knee Height. The height of the midpoint of the kneecap.

529. Knee Height, Sitting. The height, from the footrest surface, of the
musculature just above the knee.

532. Knee-to-Knee Breadth, Sitting. The maximum horizontal distance
across the lateral surfaces of the knees measured with the knees
gently touching.

539. Larynx to Wall. The distance from the most anterior portion of the
"Adam's apple" to wall.

543. Lateral Malleolus Height. The height of the most lateral projecting
point of the lateral ankle bone.

547. Lip Length. The distance between the corners of the mouth measured
while the facial muscles are relaxed.

549. Lip Length, Smiling. The distance between the corners of the mouth
measured while the subject smiles broadly.

552. Lip Protrusion to Wall. The distance from the most anterior point of
the lips to wall.

555. Lip-to-Lip Length. The distance, in the midsagittal plane, from the
lower margin of the lower lip to the upper margin of the upper lip.

561. Lower Thigh Circumference. The circumference of the leg measured
just above the knee.

569. Maximum Frontal Breadth. The breadth of the forehead as measured be-
tween the maximum bulges of the brow ridges at about the ends of
the eyebrows.
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572. Maximum Reach from Wall. The distance from the wall to the tip of
the middle finger measured with the subject's back and left shoulder
pressed against the wall, his right shoulder thrust as far forward
as possible and his arm and hand extended horizontally.

576. Medial Calf Skinfold. The thickness of a skinfold on the medial
surface of the calf at the level of the maximum circumference picked
up parallel to the long axis of the lower leg, measured with the knee
flexed about 90 degrees.

579. Medial Malleolus Height. The height of the most medially projecting
point of the medial ankle bone.

583. Menton-Crinion Length. The distance from the bottom surface of the
chin to the midpoint of the hairline. Omitted on the bald and
balding.

585. Menton Projection. The distance from the most forward point of the
chin to the juncture of the neck and the bottom of the jaw.

586. Menton-Sellion Length. The distance from the tip of the chin to the
deepest point of the nasal root depression.

592. Menton-Subnasale Length. The distance from the lower edge of the
tip of the chin to the base of the nasal septum.

595. Menton to Top of Head. The distance from the lower edge of the tip
of the chin to the level of the top of the head.

597. Menton to Wall. The distance from the tip of the chin to wall.

601. Metacarpale-III Height. The height of the knuckle where the middle
finger joins the palm.

606. Midaxillary-Line-at-Xiphoid Level Skinfold. The thickness of a skin-
fold picked up at xiphoid level in the midaxillary line.

612. Midshoulder Height, Sitting. The height above the sitting surface of
the point on the shoulder halfway between the neck and acromion.

615. Midthigh Circumference. The circumference of the upper leg in a
plane midway between the lowest point in the crotch and tibiale.

616. Minimum Frontal Arc. The minimum distance across the temporal crests
between their points of maximum indentation.

618. Minimum Frontal Breadth. The breadth of the forehead across the
lateral bony ends of the brow ridges.

622. Nasal Breadth. The maximum breadth of the nose.
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625. Nasal Root Breadth. The breadth of the nasal root.

629. Nasal Root Height. The height of the deepest point in the nasal root
depression.

636. Neck-Bustpoint Length. The distance from the intersection of the
neck and shoulder to the tip of the bra measured with the tape held
tense and not following the body contour.

637. Neck-Cervicale Length. The tape distance from cervicale to the
superior point of the junction of the neck and shoulder.

638. Neck-Waist Length. The tape distance from the superior point of
the junction of the neck and shoulder to waist level measured over
the front of the body.

639. Neck Circumference. The maximum circumference of the neck, including
the Adam's apple.

649. Nose Length. The distance from sellion to the bottom of the nose.

652. Nose Protrusion. The maximum anterior protrusion of the nose.

656. Palm Length. The distance from the base of the hand to the furrow
where the middle finger folds upon the palm.

663. Patella Bottom Height. The height of the bottom edge of the kneecap.

666. Patella Top Height. The height of the top edge of the knee cap.

670. Penale Height. The height of the upper edge of the junction of the
penis with the abdomen.

674. Philtrum Length. The distance from the edge of the upper membranous
lip to the base of the nasal septum.

678. Popliteal Height, Sitting. The height of the underside of the
upper leg above the footrest surface.

686. Posterior Neck Length. The surface distance from nuchale at the base
of the skull to cervicale.

692. Pronasale to Top of Head. The distance from the tip of the nose to
the level of the top of the head.

694. Pronasale to Wall. The distance from the tip of the nose to wall.

698. Radiale-Stylion Length. The distance from radiale to stylion meas-
ured parallel to the long axis of the freely hanging lower arm.
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702. Sagittal Arc. The distance over the top of the head from glabella

(between the brow ridges) to nuchale at the base of the skull.

706-731.

Scrotale to Measurements. Tape measurements made, both sitting and

standing, over the front of the body from scrotale, the midpoint of

the crotch, to waist level, suprasternale, scye level and midshoulder,

and over the back of the body, from scrotale to waist level, cervi-

cale, scye level, and midshoulder. Measurements were also made with

the tape passing over the buttock from scrotale to waist level

and midshoulder.

735. Scye Circumference. The circumference of the scye, measured in a

vertical plane, as high as possible in the armpit and passing

over acromion.

739. Sellion to Top of Head. The distance from the deepest point in the

nasal root depression to the level of the top of the head.

741. Sellion to Wall. The distance from the deepest point in the nasal

root depression to wall.

747. Shoulder Circumference. The circumference of the shoulders meas-

ured at the level of the greatest lateral protrusions of the deltoid

muscles.

751. Shoulder-Elbow Length. The vertical distance from acromion to the

bottom of the elbow, measured with the elbow bent 90' and the lower

arm held horizontal.

754. Shoulder Length. The surface distance from acromion at the end of

the shoulder blade, to the junction of the shoulder and the neck.

758. Sitting Height. The height, from the sitting surface, to the top

of the head.

760. Sitting Height, Relaxed. The height, from the sitting surface, of

the head, measured with the subject sitting relaxed.

764. Sleeve Inseam. The distance from the anterior edge of the armpit

to the base of the thumb.

768. Sleeve Length Segment: Spine to Elbow. The distance from the midline

of the spine to the tip of the elbow, measured with the arm positioned

for sleeve length.

770. Sleeve Length Segment: Spine to Scye. The distance from the midline

of the spine to scye measured with the arms positioned for sleeve

length.
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772. Sleeve Length: Spine to Wrist. The surface distance from the midline
of the spine to the ulnar styloid process measured with the arms held
horizontal, the elbows bent between 600 and 90', and the fists touching.

797. Span. The distance between the tips of right and left middle fingers

when the subject's arms are maximally extended laterally.

801. Sphyrion Height. The height of sphyrion.

805. Stature. The height of the top of the head.

808. Stature as Reported. The height is given by the subject immediately
prior to being measured.

811. Stature, Maximum. The height of the top of the head measured when
the subject has, after taking a deep breath, maximally extended him-
self vertically while keeping his feet flat on the floor.

815. Stomion to Top of Head. The distance from the point of contact of
the lips in the midsagittal plane to the level of the top of the
head.

821. Strap Length. The distance from one bra tip to the other as measured
with the tape passing over the back of the neck, the tape being held
tense and not following the body contour.

825. Subnasale-Sellion Length. The distance from the base of the nasal
septum to the deepest point of the nasal root depression.

827. Subnasale to Top of Head. The distance from the base of the nasal
septum to the plane of the top of the head.

829. Subnasale to Wall. The distance from the base of the nasal septum
to wall.

833. Subscapular Skinfold. The thickness of a skinfold picked up just
below the inferior angle of the right scapula and parallel to the
tension lines of the skin.

834. Subscapular Skinfold-II. The previous measurement repeated on the
opposite side.

837. Substernale Height. The height of the midpoint of the lower edge
of the breast bone.

840. Sum of Skinfolds. The sum of triceps and subscapular skinfold
measurements.

841. Suprasternale Height. The height of the lowest point of the notch
in the upper edge of the breast bone.
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844. Suprailiac Skinfold. The thickness of a skinfold picked up in the mid-
axillary line at the level of the crest of the ilium.

845. Suprailiac Skinfold-II. The previous measurement repeated on the

opposite side.

848. Suprapatella Skinfold. The thickness of a skinfold picked up on the
lower thigh above the patella.

852. Thigh Circumference. The circumference of the upper leg measured

as high in the crotch as possible.

853. Thigh Circumference, Sitting. The circumference, in a plane perpen-
dicular to the long axis of the upper leg, of the thigh as measured

as high in the crotch as possible.

856. Thigh Clearance, Sitting. The height of the highest point of the

thigh above the sitting surface.

859. Thigh-Thigh Breadth, Sitting. The maximum breadth across the thighs.

860. Thigh-Thigh Breadth, Sitting, Over Foundation Garment. The previous
measurement repeated with subject wearing a foundation garment.

867. Thumb-Tip Reach. The distance from the wall to the tip of the thumb
measured with the subject's shoulders against the wall, his arm

extended forward, and his index finger touching the tip of his thumb.

869. Thumb-Tip Reach, Extended. Similar to thumb-tip reach, except that
the right shoulder is extended as far as possible while keeping the
left shoulder firmly against the wall.

873. Tibiale Height. The height of the proximal medial margin of the

tibia.

877. Tragion Height. The height of tragion.

882. Tragion to Top of Head. The distance from tragion to the level of
the top of the head.

884. Tragion to Wall. The distance from tragion to wall.

888. Triceps Skinfold. The thickness of a skinfold on the back of the arm

halfway between acromion and the tip of the elbow, picked up parallel
to the long axis of the upper arm.

890. Triceps Skinfold-II. The previous measurement repeated on the
opposite side.
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894. Trochanterion Height. The height of trochanterion.

896. Trunk Depth. The depth of the chest below the bust or that of the
abdomen, whichever is the larger.

898. Trunk Height, Sitting. The height of suprasternale above the
sitting surface.

911. Vertical Grip Reach. The height of a pointer held horizontally in
the subject's fist when the arm is maximally extended upward.

916. Vertical Trunk Circumference. The circumference of the torso meas-
ured with the tape passing diagonally across the front of the body
from the midpoint of the shoulder to the crotch, through the crotch,
over the posterior protuberance of the buttock and along the small
of the back.

917. Vertical Trunk Circumference, Sitting. The previous measurement
repeated with the subject seated.

921. Waist Back. The surface distance, along the spine, from waist level
to cervicale, to the tip of the 7th cervical vertebra.

924. Waist Breadth. The breadth of the torso at waist level.

928. Waist Breadth, Over Foundation Garment. The previous measurement
repeated with the subject wearing a foundation garment.

931. Waist Circumference. The circumference of the torso at waist level.

932. Waist Circumference, Over Foundation Garment. The previous measure-
ment repeated with the subject wearing a foundation garment.

933. Waist Circumference, Sitting. The circumference of the torso at
waist level.

939. Waist Depth. The depth of the torso at waist level.

943. Waist Depth, Over Foundation Garment. The previous measurement
repeated with the subject wearing a foundation garment.

946. Waist Front. The surface distance in the midsagittal plane from
waist level to suprasternale.

949. Waist Height. The height of waist level.

951. Waist Height, Sitting. The height from the sitting surface of the
waist level.
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953. Waist Height, Sitting, Over Foundation Garment. The previous meas-
urement repeated with the subject wearing a foundation garment.

957. Weight. The nude, or essentially nude, weight (except for the HEX
survey).

960. Weight as Reported. Weight as reported by the subject immediately
prior to being measured.

964. Wrist Breadth. The distance between the radial and ulnar styloid
processes of the wrist measured with the flesh compressed.

967. Wrist Circumference. The circumference of the wrist at a level
just proximal to the ulnar styloid process.

973. Wrist Height. The height of stylion.

36



-D .. 70 W,4:!1 10 0. 01 1 0 0 0 00' .1.00 04 4007

.1 ID NN N.-;01m 1' 0 0 LA 0 m fk. 07.0 'O O 00 m7.010( a t%4 4 0 N m (p .10 0WN M,s

10 .400100N 20 m 0N7. 0'04N0 W.01.4N0 40 0 0 1 0 0 7. 0 0 0

107. 7.7.* * 0000 .40, 00 7.ON *OM 10M01.4000 N.10*11

U',.4. .4.N.m N I 4 m44 m
.4 NO 7. 4* 40 WOOW.'07 4.01N00 1 o..004J% 0 7oU%.OUNO

o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.0 o m aA 00 0 100107 *7.. V 0 07.N- OsA UN M7. 0m001 7.1 001

fx ........................ 44 4444... " ......

N N44.4 .4.NX4.xN4 .I N NV . N x4 x.4 I

*0 .40 4410.004 %. .4o .4a0 4. I7~7.17 00r 01 . 7 07 0 0 00 01 .44s (4I.4t%

z44.. "Z4 Z44 za4 .4 .4 .4O

0010.4~ ~~~~~ .44700 P4.01 1'O 0 10 0 m w10 0 1 . 0 0 0 0 m00Q1.40400D

.0 01 0 0.0I1.. m7. 00.NO1 "MO 7 0 1 00 0 7 a010000

.4.M M-.. 40 4-

.40N100.W.10"m 0'4.4.00 OWNU%NN4 41A 00.10404 1004'0.

omo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4 4 w0 i w . 4 , 4x01 0 0 wN0 7 . 0 1 0 0 0 0 , 0 0 * 1 0 0 1 0 ' t 0 4 0 0 0 . . .

, zw0 0070 Lox 1 7. .0 0 r7 . 0 0 0 10 NN Z U00 1. Z D 07. 000 Q01 2 0 4 o
.4Z .4. .4.4 .4 ,4 x x w w w

C,1 V-V4t0.4 Tor 4.7.014 000-47.4 01.40.0104 00'7.010cc*101040 w
w0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.40. u4440 O.*..70'' 0401,004 041..4±00 070-441

.40.7.1.4110 z001O0'O 007'o70 w1:W u W 0 z ,NW . mci :)a.. 00 07 . 0 0

mm-j .4,444. .4.4 v wx r I M l w .4ww w OZ M - -o

mw' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

o w 7.10o W11 . 0 0 1 1 00 00t - 000 7 0 . 4. - 0 0 . 4 * 4 7.44.400.4010100-J

1.4w o .4*W m m w w n n 2 o o o mD.. 10 .7 0 44 4 04 0 o.1 07 o7 .0..004 0NN.

owm mm 4.. .4.4o .4 w.<4-O 4 m w m x " Z4
wMM<0ffO00000j0 0000000000 000.0 0 00 0 00 0 000000om0000x m%e3

os4 00 0 00 0 f 0000000000 0000000001 0 a000.30m00 14 0 000 .m

- ~ ~ ~ ~ ~ N 44 44 0''1'1'1111 0000000000 1111100000 111'''111' 000000000

.4 .44...44..444 4..444..444. .. 44 . . . . . .4 . . ..7



ILI4.0 44 1 0 a4444J 4 444 4N04N44-4 4 0.0 0,. . 4104'0444t

aN-

04444"N'4V44N4 440 104444.44f 1000N4.14- '1.4O1'4044 4c04.44
0.4.44'444'4.4 1.44.*44.NSNNN-.4' 41U i\,"4N144 N, NI "o4A-

<.>4414.4444.44 00414.04$.O 0004N4 ±44 ,N 4444 N4...44 44 4100

04.0,-40004014 0414.444441)0 04444-oS440c0 N0*4-4-4N411 004040414..A44

.0 .444N.4J444 N 0:.S N O ~ N 4 N -444S44144 N 4 44 4
Z.IL>41444444 040>41444444 444.-N 014..3 N- mw,%Iwm -> N--4411-'o.0

114O44N NNN N N.roS4NC OS N4NN.'IN 04\,41 "44414N

.440400.4P,0I,4t'414 0444 01Ir, 1 'fI W, 440"441 4-0 L 04W,.0 4 0W%44 00 044I

4.. ont= omn =44 0104444440 044 t.Nfl41. ..- 441.44- 4-4044*144
I 1 0 00 0 0 In44.-~ n mmm0N4.-4 nm14 4 4 11 4 .4 .0 441.

40 nI' " \1444.4.404 Ifa' 0>41444..44441.40 0 4441 44 114 n1)041 0-.

44040404-440144.0.0400 n1.4-444. IrI4004'41 40. 00 404 44n 1 A 'I a In N.

44 4 N 0 0 0 0444N.00rN.0 .. 4 0 4 4 4 0 N -

Z 441440-004.4 ILI4414.40 4440430144- 404441r 44 44141444-.

04141.4414.14 aI4 In 401.401 4--1444-4, 441040 0.1. 441.044,4

- - - - - - - - - - - - - - - - - - - - - - - - - --414 - - - - - - - --04' 40 44 11 - - - - - - - - - --11 .4.

>1444414±ON-4 w 0141.4..44 'U.--414401 .444144O43 44000..404

"'444044.440.4.3.4 ), . I44tr N0.4x 4114 m4 0 0 0 C5 4 4 4 0 1 - . 4 4 1 0 * 0 . 04 44 00 04 14 1 T

-. 1 In.4 e 7 u

-~~~ 0 0 0 00000 0 .. 0 00, ow W00 020. ODV 0 00 0 0 00 .00 40 0 00004-a 0o
w I1 Z04'a04a0'40440 a'0, 0 -m,4400 .. 4400044400 '1a'a'I. . , '040404 04040004040404040

I, . 22 2 Wow r M XX z . M 0o w w
(44- o4444140.14 0444.40 04 414.44-*00 40144,'4 0 4041±19444

0 . .44100.4,4N'4 4.,44441±00 00 14 4 40 44 0 44 . 00 44 0. 4 0 44 14 4. N

" -4-CI A D4. - 4LI1 7
trr, 4444144 4-$ 'D14 100 ID ILI 1 04'4 w0.4044 a)4404 z , " NNNN " , '040 . .. 4..0..0I4Ina,0n4I044,4I4J

40438



~~0.4..4..~~~~ UI N O NO N4 M4 . 4

UN

'A 0' 4 U%05 4MM NN "4

0 ' N 0 0 4 ~ ~ ~ ~ C IA) O O .O4 M- .U

U%
0 N 04~~~~~~.~ .4 0 0 0 4 ) 4%0.4 0 , .

.4. .4 .4 4NN ". M M) 4 -I 4 4 4) 40
* ~ lNO00'4M. MMN Na NO NM4.N*4) ON 4N

U'SO N.4,D.404040~l SM 'U4N O Si. 0* ) '

w z4 4 . .4 . . . M M . y .4 4. N O t
iNl4 p. t o j r cl N M ' 0 4'
0 ' . . . . . . . . .

MN AU%Ln m om m %N 0'tNOp MO LnN. 04.4:U%t L r%U

CO..4 X4 ... 4M0 .44, 'A 00

.4.4.4N~ ~~~~ N4.4 4. xM. . , 4 N O

W'tD N t. 0 a' Lg40 00'o &.0044.0cr mom 0cp N

-DNN-4400040 OMO*N0N., 0tNN N0

Z04.0'.4. *o0 N.o',,..N 4O0'o,o 4
0 'a C-i

Ow .444N .. 4-.4- M=m m.4.4.4 OM
b Z .4o ~~~~~~~~~ tMM .4.N S O 00~. O44 0

~ : N 0'0* 'p.p o ' 0 . 4 . 4 N M 5 'M * N

4-w ow .

x4 4M 1 14t.U) A'ttO mt O OINL) 4U 4mN

C34 -a00 0 0 O O O o o o o c a

- -J x x- O tM . 0t. 0 0 4 0 .0 NN9w o 0 z M 0 4 -

0.L M xM M 4 ) 4 w1 4 ) KN Sc i L

omon x-* * O0 M ' O*4 . N 0 4 04U U 00
4 f l . 4~. w 0 (AJ' J 4 N t * , , 0J4 . a . O N CL0. 4 . 0

-i- I w m l r
w 0 A Wj

4-40 ~ ~ 4 ae o > 0 0 M 0 0 0 4 . (A4t. O wO .ly iV-fo

m i o ffl o . 4 t . 0 0 ' N 0 ' U 'm M N p O 0 . . % M

X :. ..w. .0 z
N NZ

N 01-0% 0 01 m 4)M4)w4.4t54.4N5 (n

394.4 
O



*0~ ~ MO~4 O m0N00%4 4MM .A4 00400400 444A040

0~~ m4 4 .40 00N. m

m ~ ~ ~ .444 00 L4n 0pM - M Mm M 0 04I

00400m0M00 W33300 40 0004. 00000 4340n0

.4000 0.4 00

00

000 00 400 0 0N.t.1- z4"0 4*000.3 *4,000 O
3 

* 0 * 0~

C: .4 0 .4 ..4..0

ON 00 00 VU LA 4

N 04000.00 OO44000N 4040*044000003zo00.

Z4 S3.140 4 04 4)t 40 t444 444 t' .3 0 00 0 0 -T4.0 0 4O *4 4 tt.ll'

0400 0 v v4003.404 0*04.0N4 04. 00.3 *04 *

NOwo.70000 00.0*0 4N00L* 00000..4

0. .. .. .. .. . ... ...............--

N ~ L N0 ON 00 0 0 04 SNNO 

0 
L(%04 4O N ;ML;'3 0

0  
O N 4 O *n

4) Or.* O *0
0 

040000 000004 003 7.4N.

0m4 00.4*0040 000N*4 0300*. 4403N

00 0 1 AM4 AM 0. . . N ,

00 0 00 00 00 00 00 00 00m0 00 00m0 000m440000440N

r.4 In4* *4 * 7.74774 .3777 *.* 4.....7777 IDs mm 4*47*t77VD 0*WA

, 0 D O 0

*~~ 
zf ..4S03 

z700 
0 N4z00 40 IDN'00O. 00 0 0 0 '0 04.0 07

44I. 43 00 00400 --. Jl004400 040.4000000 W440400 00000

O ~ m N00 4N.40$ 70000 00 j 0 o00000o 4000 0 0 00 00w0

(L014 0X 

CL 1

Q. .0

.03.I NN NNl4 N wO IOO a30 0 0 0 O N N N N N N O N

.-. OZ ' - w -,'0 
4 7 4 0 3. 0 0 0m0 * 7 4 0 4 4 0 0 * N N 0 0 0' 0 Nw 00 0

'00 -j -j xx 00000
.440~~XW owiO.40' i03o00 o.40 0u

44 .4 41 0

0 040



M49NWIrt. Nm t;,a N... 4N4 04.~~JNf M*I-o~OI. ' ~ D

Lft""MM4 .05 
IAONsD 444WMW**5~ .N~~~~~~~~~~ 1,4 N ~ 0 ~ . I 1* 0 . 0 0 4

U%MMMM. 0.0 N moUIL11 M, 1N0N U NM 4M40D1.0MMOO04.tO

C~jr,.t 414 z;zzo= 2Ln in 0.4 W% Ns.lf N* . *4 . .00 0*N

~l. sf c S10'4.NN NNNNM O m N04-N - -o'* .45l.
C51% ~ NS- .4NNJ N41 NcQ N4~ s U 0 - 1 1 0 10 .. ~*'

.4. 4 .4N .
. .%, 0. L 1N a' VVC. . i N0Of5c *Ui 9 *1-. I%t%0N1 t Ot415

U% m " in a a m m N * 0*5401N 0 ) 4 0 1 0 4 4.Nm04D0 LA t..0'. m .40 N

.r m ei ly N14 N a, 0 N N mUNm 1- ' ~ 0 * U%r -4 N " M N m 0 0OOo%L.."M"

MtW.4 . ...

Of - 4 1,4M4*N000M m L Z55~5 *4 4 t; l: .M40 0 440504015 0 Or 4004 'A
0 rw l CY1 NtN m050N0N N'a4m0* 444m0 mm N00 4 m5 . -A.. N15 w4 *0 .005m

cn .4*1,04,5505 ;=N04 m r. - 5 O. 10 N m4 %a N m m *0001-044

1.4 0 N N N NN NNNNwwwNNN Nl= NNNN N NNIN 1 NNN

44 ftiCS CV N NNNN N NN N NN N NtN eN NN NN1,ca cm
Itfl 1450'N*1 w 0 .0 N 5N 0 o1-m1N NM0.%ooNM~NMM 10 N m N m -sr w N0-M 40-"WN4

- U.0 0 05N.c I4 00 15N N.1Y5.0 C S04 344 '' 0 5 . 44
wo. . . . . . . . . . . . .

cc X w ".4"Ng=:=MMrcO. M,4 .440. 04..N. MCI% 4.N4N M4504400 0 Ln 00O.40..555.4

Z-5 0 L10 t-,N,.m.05 50N1,NM OM M40505*44 5 N 0 U LA-4 0* 1 -00N 4.N04.44.%

us 00-- 5 0 14 0 4 0 00 . -1-0 0 5*4s4-*g 4 4 1 1 0 .

22x

~I.. 0.41 4.4 *.4.*054 44.0 4*00 CY50 4 (v 5 . 1- 4 5 w0 - 5 0 1000 .4Y wO * N 0

110055-O. N4. .41 m U O 4140,4 4 a*N,.0.% N.40ou5 N ev 0.0-. m 4

. . . . . . . . . . . . . . . . . . . . . . . . . .
.4 .4 NN . N N N N 444 .. 444444... 44.....

- - - - - - - - - - - - - - - - - - - - - - - - - -
400551 O inM w.m0m N0N .4,.05455 40. 5 1,0 . 01. 101,-

.050~405 4.105 095b -04, 4 *4,.0.04 4 0*011, U N *.014.41 4 *

- . . . . .. . . . . . . . . . . . . . . . . . .N. . . . .

U)0 0Wi WI .4La1,,5. *0.0 Uj411 w*1 . 0 *c. 0 5-O 0. 05 ow4..4 NO.41.OW4wx: . . . . . . . . . . . . . . . . . . . .

-W* 2N10-0--0wo 05*N1t50 m5 wx.m41.. 1- 1, w.I "041,1, 4-0 m OOSN*N U *040 54- 053( 0..wx ow owo 0 w 0 NN5S.45Q..c5 La 50.m..0N W.0500 *-1- *10 45 vm44400155T,I
W, I-<i 4 xx omn". 4 0 0 x

I. IwI- I. wo -WUJOW u .4 - 40 . w4 Cfl0t*5ty5520mom.V) Q..J5 1--4 . -x.'0moomnz

om 2. w-o0 w e 02 " o wx se .2~ 1 j-i( n 1 x- - ji- w012&..0..cm,. UJ 0. x '~

w-ww no SO ow 00vm w 0 0I 0. 04 50 1. 1.- 4 44 55 5 00.001.0

5.4155454..jL.C vo~ IiII (n t.J.wowwo 0000000000 000.00DnVY02

41



~NW.Va.4NO S O.4 40W O MNNa'000 ) 1000 =mm-mN 0""4=0"mom.4

Ma'0Nm NSel 0 m"W4N"0t N'0() .SO .4NNM 0'0.a .W)NW ' S N

SF. - s N=ma' mW 0 W N N W CO U UNC. 4 *0
4
momm4w0 WON N N mr (P N

"Wa.rNW U" 'W) .00)0(1 NW)m 0. N NM N a 'N W) O O W 4

W~NI)WWW)W) I).4O.O'..44.* C.S W.N M . .NW Om-mNNm N"

N D (p M 0 0 A' N 00N a' '. 4 0)40N0f. VA 4N M44'OW M F..40 P

W)N4,,,,NWN W" .NI.0 .4"4 Lft"0 N4N NW" .4,4 .N N .0m4WWWMW)N

L) (A SS m SnUN .4,N .4 ZL N.U)S mS4N mJmN.C A I 4 .*0N 0,a N )..0aNSN om.Zoz m4w 400W)a'

t f l . O N 0 0 0 N N N .4 C~N 
N N 0 0 ) 0 % . O . N ' ' 1 lW N a 0 0 4 f N N NW 1t 0aN N 4a'

-U. Nz , *44 44 N40 N4 4 444a.DO' .4 44W 4 44 44SC'J. 4 44. .4N U)N44

N aW N N 4NN NDNO N N W N U)WUNW W NN NWi N a'.U.a''S N00 a' U) NOO.4a'0

MEW 4MM N NwoNNN Nm%NU04 4.4WW A)ON4 N) .. NNw" NNW4W)NWJ)N.

ixN0N00 NNNN0NV%m A N 4N ) N0 O M44.W M)W. U% 4 M NW .4. N%Nz A04 4 N N)W4.us )m NW) NN%.;4

N4W 4O N N m LA m N N ISLA N 10U0) .C'04 m UN N %0 0 0N 0 4 iaWn N.m .OSNO

C! 1

10t1 f ")4 NN N N W.N S .44 U% IDt. N NW 4 m .MmN U)WN4 L NNNNm

"" Wm W-- 14 4 N"N

u'o .O loo ooo 00 0 00 0 oo 00 00 -X 000000000M 0 _000 00

W-I K**SSSSSSJ SS * SS S W5 5 5 5 ' S5 SS SS * 3.0"01 . 0=W) Z 4

-i W- 0 rV - 0) x c n W c e-10A -

W 4 r
DW W 1 0 zW 

S 'Dl 5 as EM-L

.WW It.W)a' NWN.MZ0 NUoo'.4*oN *04 ) '4 u-"oW oi-joorrwou4N qNNwrr.1.O "1
X- OLU0.44.."W4. X4WVOCAWOW 1SO ).W)N.<.4MU FO. ow 4...4444 .40.400000w W Z I .I

-Vi) ou.. . . . . . .o.. . . . . . . . . . . . . . . . . . . . . . . .I

W . W Uw o o)w - ) W WV -U 1 .- : : O 0 0 0 0 "

NW N4 N m m " "M 4 4 t.4 4j

NW2



MN. 4 4N MI m 0N &4 flomON Z ""N 0;0.4 N* - 64N N Z4 4
C-4 N 4.44 N4' 4 N.4 NN.4N,N .40'0

MID "4f- "ONmN a O M 4 LN MNtN NM NON-4 mm N N N 0 14ciU' N..44 Ty4 4.44 N NJ4 NN 4.400'a

:OO~NM~ONMO%4 frt,6N NNONMON'4 4
NN 4.44.44 . .44.44.44.4.4 NN'4NNNN-.4OM

CY CY 41 44 14 .444444N. N .4NNNN V" rm

wNN 1444.. .4 . 4 444.N. N NNN Nf4

* ~ ~ 1440 00 0'. NN. .4~rI4N44 A 0'03 ,N0N. N,. 4 3 N0N .4Ntr 0

N310 N -t .*. .0 t 0~4 t 4 4 0N0W M M 0N 4 0% O6N V 4MM0 00
NN '4..44. .4 .4i .44...4 . 1N4CYN NN.4#-t

ly - .1 A W 4 O'0' m U wM ' O1 4. 14 ' 0% M -r 0 Ci m'D*4 .400'D.

0 W .4.444 4 14 '4 4 14'4 " 444 N .CY
U. z

.4 N %.mV'. 00A0 C.4.. 4f W.,.4 0'ICN'4:000'0%'0 i ! C
C. A MM 4U '4 W M 0 .4 N4 .4 .4 M .4.4.4.4N a444 .MOOMN

ce N 4 tt00 ON N N 4 4 ,04 0449 IA10 CY 14 IAw'P

0. 4;N ttlNO'*0 .4* NO l.4.IN,4t4NO Z 0 .W2. = Nzzz z 2~. z z21 N=CO

&. .4 NNNNN"NCIJ NNNN NNN)*4. 4 .0NNN N w 4NN N NNNNNWNNNN

N 4N.4' N M 4 0V %D A 4 11 & NOA N*4 0 NN .. W N : 0 NMOU

NW .4
LL I 'iC:1 *o oo oo o 0 00 0 0 0 00 0 00 0 00000000001:

.4 ON NN NN OJ N w"".4 4 MN""M4.44 """MMNNN N OI.NNMNN

4SW -N:2LA4""04 NNNN N.1J4.N4N NNNNg 4.4NNN

WW

I-t

(3 4 N4 .4. N. 0m N 4 U%N

.40 4.4 "'4r M4t,J 0.44.44.44.44. ft4 0 14 0. NN 100*j

14 . ': 4 1.0

Mf-,4 10 N". .?3 "00). ift" OJN Ln O N% M P 10U 0Nf M 00 N 10

r U% 1.0*0A O44.. Ln.4 0 U % NPm* 4 o0 N F. N . Z0 *010ey CY0 4NN NN.4F

a (A 110* (a04x W40 0 I- w1-0 11.4. *N NO ' x -j 4 U%IgjDU%
0- 0 - 0 x * 0 x W I- 0* 0.. 1)J l Ot-. 40 0 f - W0O0'0

.4 z -m 4.x4 j0 I;4 .4 I4

Ww00..4. W.a.%JOUN4.I01 O NOW ,. zooN 61) .DO ;x*NU
*~ W.. . . . . . . . . . . . . .

2W I2 z W W4 x 0 "Co u- 0. NX( D~
0110 ! wm wwo0: JC 0426-104 I- I.- Ix I I- 0 4 z1 6J..J

im0 W. 60 2 020 w w 6.jz wza0 4 6 4-1 jW). 0 -J4.i m
22 W%3wl 4- .me3 _j 1 440WI0J

O.wI 41 W1.0 -J 2 w. -1W 0~~- wg33 mo.I-
re 0,- 0-24 W 0W W 144.. -i <m g " 0 W -j g4- 00IT

.J.4 40ce0 1 C3W - I I W Z 0 2-w - I 0 .4 .: mw i Z"Oo
ZZ-wwwwI 40 Ce0.J402CI.J0. zz<wwoffloziC wowa-12. W

UZO MMMW M~39 0.00.000~30 2. 442 Jo 0*0 000 M

4 4 A414I-N( 10--004 0 .4 " Z-,1.4&00.4 4 W

43



mm - WM M s F t 0 4s4 m N Nt0 * 04 I 0 --* 0.4N

10 1

.4..4,,4.,4, .4. ON4M .44 -S W4. y

Lf, N . 00 0 CLn0.m I.*4 N N*;0 NN)0A )t Nh.w mN m N IE

.4444,... .4. . .4 .4 .4. % C

.4..44Z.44. .4. .4 .4 .4 .. Z.4P
ul. 0* -. D . 0 wm4 0M.4 40,I MW0 44 NO4C'.1040 DNU4t",4'. .*04M.

0 N 0 M 4,U 40 M ,4 OOY 4, W0P-0 .40 44N0404* M-t 0o0N 000 4N w0* 4 04,-

.4444e... .4. .4 N4 .4 N M M

8.9...:. .. . . . . . .. . . . . . .

N44SJN M N 4 N M 040M44N M M*0 M.* 0 400* ,0

comL 0 4 1 N QN N 0 N*ONoo o NN 40*L 41) N N4N4.0.MWOON.04-

x.ItN4I.I-N4Nx.xx.xx.4X.4 x. x4 X.4

(U)" , % % N1' 1 . U4-4 .4 4 , 44 . 0 NO 40 .4 4 ON,404N.D,4%1 1 i% 1 %

ON"""M"44 "44 .4.4 0 .N .4 .4u%
L) 4J4 .0 4,,0 * 40 4 4 440,N04N O 0

UN w m N444*0 m .0 m m m m 0 w w N ~ 4 401-v

It M P44444mo . .4 N4 N. NNN w- 4 m.

04/IW "" 0.40000040 00000 -4 ON NN1- N0040 N*4440

r4 0 0 0 0000 0000 000 00%M OOOOOOOOo wfOpo 0 00 0 0

I-ti.~L Z 00 0 0 0 x000 0 00 0 00 0 0000000000 00W000 IA
44~ ~~~ *4 4* *4 4* *4 *4 m** 4 . * Z-W**4 t (. L** L*4** L

gt/Ix .. ,0 0 tI.- .. .0,44.001.- 00 0 0 0 -jo XN.4104r' m*N Z000 *9
- - 044 00 4 0000 ,, , x00 40400 wo00-400 . 0O.41-) 3c.4N0N

x-< 0.. . . . . . . . . . . ...... .Mw -om , o 0 .. . . .MD

4.4w T~0 *4*441-5 wx40 **.t** 4*mo0w00x0 o000400403u

xmj " - O YQ" -i wo.44 i _o mo o -

1- 0 00 'm 0 0..0.4wt. 0~4 4N0o N :) 0 0 0N m 0,4I4400

000-4414 4 m 10 N .4m00 .0*N0 N1-4NM= 04400ONOMT -000 0 D 0C.0

0.44



UQm NM mmOm COn% 0U S4~ 4 0 ON5. 4N00 S~? N NU % C

t;404MOMNMQ4 m"W 02= 00 C P.4=- 4I4 '4 44N IZN nm

04 ~ ~ ~ . .4mm W 1 w

"MM-'0* N0 0 F00ON "N .4N NU %I7MM4N ft=VA" 4.0m

04 N " " W% 0 .4 4mrN W% N~,. 0"J.. -IN...44.

.0.440 -o O 4JQ' FN .- w mU Nom -mmSN m u . -IA 4 .O4A

OSOU%C""W4 U%N~N SN %N 000 N 10~(SU .40NC.S.w

m4"N w"NN 4U.04 .'N0 .lN N.fl Ln .4 NS r,44.~ U%=.M "W0 14.flJ

O-Olm"M mm ON ,M WW N 44- -

". 4NWN N 4NN t.C.O mOO N0 N CY O'NC O 0~ 4 . 5

x w m v P)404 40: 4 .4m' M N.L% Ce. N.44.
. .4 .4 C : :L

Of 0 m M0004 40mm 0 wU% 0 IVC 0 040 N WNNMM-CON4 S.N.0.Cg.

w 4MM""WNWW,4 SC N 4 J0f "-*MC a('4.44.4 N4'.4444...

-1l.SND', 44 55 S40*0.44 0'.4-tt0 054 4 00.r

.44.0 400 .0 .oC.0LL4m o N MI -M1PN.M0 0.ON C .0'N CN m CSU m m O? O-

.g,0tup4Ct. SC .49(JO 50.94440.. 0......
wo ""M" W"Wrnclj ~4"" M 4 N " N N

4.C0t0090 11O4.' 4~0 4IC0.0 . t40L4~N. .N00J0S
I J I ' N C C OI 0400000 S %I C C .. N .0N.'005 0N S .900.

XN Xxx *.N = txx xxx xXXXx09004C .045?.C00. 4 t0N.4xx XXXXXNNXXX40

.-40 0: i40JCJ,. SNi tT:045 090. 0. 44. 4
.1INW I N .4 n %U Nm40t

zm5 .0 0 0 0 0 0 0 0 0 0 C c aCO O 0 0 0 0 0 0 =ac c

i- C C 0 00 00 000 00 00 00 00?0 0 00 00 00 00000000001: 1:1 C:C:

.-. Z o O O O C o oo o a O a a O o o a O a o o a O O O 2

44 55 5 5* 5 1S SS S *S 5 55 5 55 55 5 55 555*4 S
CN0 N(A -

2 4U%MO44:00 N t MON N 404LA0P0. M 0054504 4N NMNMW4 S0 O 4 AN N4

"IU

4.4 w 0 I,C O0 00 4000 U%5400 X540405b04COW" 40 NW 4wwwwww

zz 0 .4.4:) Z c

wW NL 00. le9.404 (44 3*0 x.4400.49 -14S.UU. 04 544 49 1-45n 00000M.Ko

w- 00 rr u w0 0 ooe4004090A 0.0 'N0o 54 0 990 it130SC4. SN C* N 0 4U

" 0 " &4U x .4 4 4. . O490 w41414040i 404% W404 1

---- Ww---------00w-M-i--- -- - --- Z-

o wO 1 N0WIw wow9 wI. =fn0 b.I- usw - I I-N- Z1 - M0 X40400DN9 0 00W4591CL 1- 0 0.0.0040 W W

-. tivU "o4N0 wN00000.. w0.Ct0-U 40400054.9 40Ow54040404004zz" " " wa xN

zo <J.49u-."-Jow.4 -i zox< -Jww5 z00 ZnZoZow"0 X.4 00 0 W cv"40"a0---0

,-j 00"S440-x 0 000N4UC
4 

<&W0040'. Imou'4 ,00'.0 -WV -tL mx imm0.000ow xc 4mw

W% UN440'S .9 m4900 kn.44 U%440 ltU O O OZ N 00 0 0 S 040 .0C'4 N00 N SC-CCC044om mmm a

45 .



g M 0fNW N ) .0-~ .4 1-I p N OM "M~0' UU N.

C! u.* .. , 0 LN 1S f *.DO C4t. C0 0 ,.I. 1.

, .U* .N NN . 01*rJ~I.U NN .J MO .4

M.4" M4 .N1 OW m

tt4U. 00t.0d.O.O T4 t'O. .0

M4 .rm M 4 4 w 04N 0- a,U%.5 w 4I,, M N IF

N C: 1! % It itN IN 00 1: t t 0. " N14 MO

00.4NNN14~ m. NM~0 . "0~Dt N w NNN

ce 0 I~U...0 * N* ~ N N U .4NO",NNN.N. NNNI
U)

0 'An m M .OMO'N.0 .- )N 0.0WONNN 1 0140 m .. 0 m m

wo~. iNNN m"NN mm m N m 4 NN"444444 44"

x C 4' N * O O 0 0 ) 4 ~ . N C t t ) M U
wxw .....................

M :Ww N

N OW =* 1 t . 4 D 4 S ~ . N D ~ ' . 0 . M ' 4 ' 0

N .xx xx x xxxx xxx xxxM1NNN NsJ

14 .4. M4 t M . N NN4

.1C:4 .41 .4M ."!C: Pl OJNNI 1

Z N 4 N 0 N * M 0 M N .UN,O a, CP

.4 a: 4 . 14 J . N N

00. ~ ~ ~ ~ ~ M b m"000 0 N0"N0 = 00 0 00

CA 00 0 00 0 00 00 00 0 00 0 0 0 0 0

C, - o j 0 w w w
uj 0 0 .4 0 0 Uj LU. '* O .00 z. <01 4'1 nMM u

OM.N. NNO xM ~ N ' -jo0.44 - m O

-0000000 000 WO000 00 000000000 000Y
o40 w I I W

,(,w CL Z w... .. . ..... 0 . .n.....r
=4.4j a N o .0.0N m 44, 0 j i z*N r Xw (A.r) 0 -SIAJ

""ON 40014Mw. *.D.4 M4O.O.4*O' "W"4m0.oom4N
Lfl4.14404.N.4 14 41 .4 4WNNWNNWN"M*. .U~

.........



NO ("WO m4ommm''USl.. 0 0 ~ ) .

NONU N - .MO *t4... mmo o mm-o moo :%4""mm"

44N0 *O N .. 4 0 ) t m00P 4MNO*N MNO* j
0 ~ m mwwm4m4 MOON 44mm O0tAN0 0 0~'.. ~ o o IN49,4 Nmm""

0N 1 :1 0 i % t .40 t 0*..0 I' 0 44 . c'. N ~ ~ .* c0 *%t4 .4.4.? .4I.4Iii.4.t41 1 : I?1 c

*.4 .4.4.4 .4..%..
* ~ ~ - U%'0'..040 MN04M.NNNO .4M )4A. =m NOD"N O M Ul NM 1N0 0 mmou%=N=44sgc~

.O4 N0 44 V 4N O a- 0 4 M O M4 4 w P4 -m "

N w W **.00 0 U% *. 0 w C0 N N -T N10 0 w.0'0O4. N O.O . 0 NmON w *'N 2p.M . 0 O

10N* 4 0N p 4 N 4 -- D 0.4O -0 0 NU4*4M 4 40 0 N.N4 LA-Lt0.mN N 4 tN NN F
.1 _t%%04 

'

rw Nt~~ :- N th -0.nN o0 M 4 m N0t 0 NOM=NN404p~N .04 5 
0 ,

O4 % 440 4"00'W 000J . 0 ~ -~ N N 4 4

Ni f40 0. A (o t o * I m = U Nw 00 0440'O' m-44-09 N N 404U%*9%NtAN * Nro .4 .4. N .4.4lM0 mN 4 VNU U n4 v &C mNr )P
oe -I ON 4 NCN N NNNNm0NMMNnNNN NN NNt,N N 10*D NN N mNNNNN0N0

ey N N W wN N wNwNNw NYN (jN NNNNNNNNNN WNN'NNNNNNN NNINNNNYNNN

(A-%. tA 0 0 04- ' N O 00M.4n ==N N N M.a4 zpl.NO .4.N 'o4 0 0 MONO.40 M'

832v CA oI m4N0O 
9 0  

U%N 4.v 0.4 AM0%N4-N )WAW 3i .40 0'A0 NO 40 0 %N0. 0.DN
-9/34...'4

- 9

4'a M 004OMN94w4".. 4*50 %-t %m m mUOU 10.4N-00M 90*4 4 Ln 4 U 0 UN 4 m N M0NC34 U "4 U%N. .

2*4

*4Nm mm % O.4N4 O

0N4 0 0 0 94 J0U" M U% LA &A 0*.4.4 9N N 4 MM *4.4*N4.44 4 .u vN
o 0 U .4 .- %: NM- O O4Nw 04 w0

r-m-0-m- -M-M- - - - - - - - - - - - - - - - --N0. .0/40-r N 44=ON.4 N==M00 .0 LA 4 n a, N9 00' N * U4N .ow F .40400".4 0N""
090*4*4*00.45~~~L .4 0.4-* *. x-- 9 9... xN~4 C9 0.0 4D0*4.U

! .4 xm mo-OTO*4-0* g0*0.. o4. .
4

04944P00*oo wxwigmx w Ln,
.4. x *I4.- w W i I.-*004*4To43 0-0*9. 0 LM X*405.Wd90*4 90 O N 409

wo-4 , ow. g..- x 0 W&2 2 ... www

zly31n00* 2, ... 2 0j w- OX4-j-jm zw 4--0-42 2 Wo 0 80WW31cn 0 C, r Z4_3 Q! 0o- 2*42 W--j -To2 *40WI 4 3 4 % . -.'- o&0 m42 4-00.J4 ww o 29 - w :: - ow 2- 4-i =% .0 Q 2 2 w (L4w U-w 1 .w w , "- Qe0a'.ow4J--wt 0 :' 1- - - 0 0~ a- I.. x)4f 4-4 4o-&00 z .owwwwvvww wx4 2*.202-9-. <-.3Q.--W.W *4 "4 4-*4on -m 00 040. ~ ~ ~ ~ C x. "I.-- 404 a804 W - 00 .1J (L L4-0o4A-2L E M04/ *. 3) 4--
004 &0.. J~0 WZWf NNNNNNNNN" 0~W-4 mm " " M4 Z*4444 4LA

83 44 .ft 4 4 ~ 4 4 -- . 4Z ~ e . 44 4 22 d 4 ~ . w t~ .4 4 700~



tWnNM SPPIO'0LO N FLiO. NL 0 L U . O 0 0C * N ' J 4 ' N 044'L

0% 4 t 1010 L 0.-1 l'M N M .M 0 M .PUP4CPC M N %A 4 M M 04 AL trO-.

(4) in,"4NNN l 4NLANL 0 04 4-4 "MN4 MW -i D -- tN . LA*1 4NN.

LAW 4w4..44~~(C04LANU\LAr.CLA.4~1 LAPLAC\JA 0:4 ONOA NN04 LA~A A0'400.L.

M .
4

L*E U%9. ,WWNW kA4f 4"WP0 P~ 4NL.N44 .4 A N pN,N- L

P0 A .NN.N M4JA04N.f OMM**00N P.LO.44 4L41Uf4.

~4~P0LANLA.4 0' C:A .t4*. 1:fLPL.O t-~4JL44 04A4044

NWWWW4A0*0LL _lkn"A4O04.0*L*4 0AOAAP.N0 4. 0
4

N, AAL

P0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ IA .4NNN t404C.4..4 ,O*PN*00 10',04,0..44 .*SP.N.

NNO'O44'S304 A *AMLU 4.OA'4004 c0LOL-.M * a0OAO"4 0

4A. . . . . . . . Mln . . . . . . . . . . . . . . . . . . . ..A

Wit, . .D LA .. . . . . . . . . . . . . . . . . . .

2) LAi M4NAN .4 'C0w m 4 4 4""M"WMP N NNJ4 W PNN Wn V_M MIDA4P LP.4 N'J

(YWtc W4 .4 m 44---.DW4
* ~ ~~~ I.NL.NO. N' 140LP0 4 .4"M -NU-' MW.J -L 4.4- Ln. UNA.0 M-5 N4.*L S-i

-0 Zi 0U noo tt AJ NN .P 410 i n Ni, niO I nvtU CIi n AL, n' OAP P0PLA,AP0 P054 JIM LF' " 'Ai0l sU In. .40A O-n L A

W ~ ~ . .4.4N, WW

C LO.LP.4OA .44.4I..LS NCLA0.PS43t000L4f.r. 0P0CN'.A
A. . .. . . . . . . . . . . .0WOM . . . . . . . . . . . . .

NO LA~ 00 4 .4 4LA-I4L.04 LCA0. AAC C! 04L .4OAOLA 4A4DPPLC

ui < WN4J 40C-O4~L A00 *,e.4J N4J4LC . 40P4*'.

M P0 tl14 1'V %..4(14% .%C:-tO' AS .%PPP0PNN 1: ": : 1 AJLAU4 L . .4P05ItP0Z405N.4%

0 A D NUN0 MM %.%4 .4M Mw 'I n0 0 ''' Z A- ,' N' ,tU f

>LO00'P0C t!P0 I ' CS i4. 4 LAO0' P00 C44P0''NA AJA'.S44.P4 P0N0'40A1..!.4!

o. .. . . . . . .. . . . .. . . .. . . . .

0~~~~~w~1 0%DLLAAN' P0 M N4 IDJ0PM0N0UNN N,*5 0 0 0 W M MLA M.N -N - 0LSA4NL,

H~ W4'..L%04'A0 in- 10 W -t 0' f. LA.LLA-N- P. 0N"mmm., Lf, 0N N 'c, ) LAID M

NW N WN.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

uJt CLAC 1L 0 NN AC A 4O C 04 0 0 0'Ia C ,00owONO400P 0 ow xx04 1TMM

-- N 4 .443.. .4 0'.0L* wPP P P0 4 0 N xN. . L N . 4 0 M A 0

413 .1ffNfz.N 1 0N1N-t.-4 Y-1- NN .(. UZN. .N1-4 YJ x tt , v

-4o- rN N N N N NN .J NN wJ4J uiN JN N - wNN LN NN lu w x N NwNxOf

a ('1NN NN C,N NN NN xN N NN 4 4 EN N NN N v c t cex il ujw j: NNa

of 74 x. soLA_ w w w w _ Lw , o

w . - w M rPC 0 4 C N A~ P L C NO n ot ,ONL. 4P00N0 ' u XA'N . ML N ± u w z.. 1 00 4 '

w > ot'.0 -mmm a. w.n woe LAAXOXDX S0.m NNO.. wxO0~00A Do, w wAzw .40r
............................. 'j z V00

04 0 
00 0c'

w w w 4I M M W0 w

wA2 4 H O L P P L N f . , 5 C A S L L C,N ' . L A I 4 L 0.L L L N A P P N 0 0 . 0 0 4 *
an 4,.4A40 0 wX_P(4 oL54 .4 CN 44 NLAO4SM0LP0 NP0N .40O 4NN xNP L OO .

mx"w w"Ot xA. . . . . . . . . . . . . . . . . . . . . . . . . . .

4-48



a,

WSNMN.4 NN UM , M N N 4... ..g O 44.,,

'n C J US N . ,f; MO Ik~P ' 4 Mm 0 ej. m Ny~N .LAPt.

rj N P ) ,4 N L y N .) N . . .4 4 . .cm , .4.4.4.4.44

('N Nm 4 N M""MN.4OPNMNNN4 N,4 .4, 44. 4444

* ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~1 1 %40 a,f0'U00g NOO'y,a ,y)..Q.y,to '.o4.ay.

NN ,4.4 mm m NN.NN.4 N4 .,,, ., 4 ...

0 0W.. mm0IN y.)o Imo .4%U,-Mf yMN'4p.'uo.Nn N n 0

ow U N~0,.N~ *cfl.4y. F)0 *0mNy).4*P.Ny. W0U N4.N4. 4 . -

C WN,l .. 4 L % O 4 l N N . WN W N W N N .4.4.4.4N .4 .4 .4.4.

4.-n
4 I N D* N N I .. N4D O'4.NNry.O ,4 N ,0

-9 ~ 'N .w* , tN'. y).I, N 4 . ~ N ~ ' ~ 4 . . 4 y~ 4,4X -m N . . 4 A ' . y ) N N . , 4 4 4 4 . 4 . . .

CS) x 0n (PNNN N NNN N U% \N OnwN wJJNN -- MD"owr-4N N N N
(A i,m m m stu mULntU g 4 S~uww g m ,

r>~~~M MU4 4p)ycau 4PNtP~ NNfU%Nflc NC, 4 W N L~n 0 ,

-JZL

OZ(fl~~U m-*N,m4ah. ,4DIt0ItNAS DANO' *IIt 0 D .) O 'N N *,oIA 4 N

4f mS.N.4 "Wm0404. .4,*O.N.4 .4 O.0.4 .004 0N.PO 0.44 0 N 40 0

5- y-

w znU~i*F~' z w U*. ce OfO. N5. W:, .4 Vw , 0 L wx

11'.M w gIww 00 Z 000 
C34 X4'4S ry. * .P. wN,*N.y~ .0 x 0<f x 0 0'I J20-m- xwxuiN44t0 .DU4A*U SN<" 0 - xC, ". < M4.44...44.. 4 -Jo2w,L,y.7

ou. . . . . . . . . . . . . . . ..o < u -.. . . . . . . . . .;

tw Vui4 N.4 xo o& x.4_co o : ow,4.4,4 -oo ww

<Z<4<<" -4---- - ----- 4WW--- --- ---------- www

4y-, tONN 4MD WM " M.N l. D N OSO'NM Ln ON i g TNC C g N0y -
LnN4U~0D.* NN. In SC' 4l' Ny.. C ~ )M t,a~44 *y44NyIJ .5

. . . . . . . . . . . . . . . . . . . . . . .



UN 1

N.4NN.4NNC%4.N 00MM'

U.N

x x x N.N 4 x0

N,4NN4NN, w CY

.454 N040 N0 w

*40

z N 0 .O o zo. 040
z4 wg5 o" w

.. illl"LiL0 *4-0

.-44 40C.44440a DM0

.-4.4NCC.0 0 0 10

50..4 4 45.



40.

IA m to,ot% * ,N"N 11 0 "MV ' 4 N IIDI m4 4*N OM-I -I4.4-I

N 04r UN .OO N N 4 4 "M l =0 NtO . ' .N ~ ts 't m NN -

. . II!ON i . .N') * *O O. . .4 ' C: C: .% .4.4.4

.. 444..

N W LA UN 4 m) I,NN* ,tUN U N.410 m04 NO N m N N 0ULIZ .4 m-I

~~~~~~~~~~~~~0 1 0 N 1 *d 0 N1. N D ' '0r t-*0 0(J 'N 1 N 4 ' N4 N1

In LA M 0 0 0 M O*f..0( O- 0 N mt m CN .4 .4 02M 6JO04,1 Mm

NN..4. N.mW N,4
LI) 40MN wWNIANiAO .4WI01 (N0N m .'..1f IO. M" W ON 4 9NN,'44,10.r~ W)Nm mN o.4OIN

IX N wmm400w104oom NNmooWLA'Aw --J0* I* in41N=04w 1 * N
of.O i 4%1N~. w D0'm N.4 0 4 '(M N10 f. .4.A-I .I

u1 . N O IZI10. oI .SM M; ON( m*( 0 O00N P N No 0 1 0 4 "-1

-1 4. .4r

u N *N UI,I,N 4 JN .N N.,N0N NNNNN NNN I( N~'..L. N.I,N 4N4

.1 - NMOO'N 1"0N kAN4'... 10 mr IA t (71 t a0Nl "C'J.410 0 t0 m0~0N0

4 U M 4I N "'"IL -40'( O )JI1 *.I. 4C4'4 U I * .4 00 N0 -t U A M U

0.e N tXX' x xx x x txxxx.txxx I X.x xx x11 X t x'0.. ItON NN. XO4O f% It %1.4 N. x

NW C u .44 4 A .U , U ! % 4I P1 1L

0 N0 mO1 N' O 1 mI..4O'V. 10.0 4rm *00.4g PUOM .40(014 0.4 0 kU% ,4IN4m4ww

.1 W% m Vm-I o I W...w I m- %4M

II! t .: IZ I I

VN ZI NUmo IA. N4 .4 .4 m 4 N.44 01

-Zz010'~~.4L In -0100 on4.0*01.1 0 10 0 .4 of00x1I.4mw1v10m' .". I.CA
.4, -T 010. D000 4,i1 44, O 04 00 4 N u jm 1"w 1 - ,(3w11 - U. i I

w o- ww-I xw cw Z i4 w i

x . .9 w444... .4 m4 .041-M W N%0x I. .4 c (1. %4 U'D j .404Z ) -

I..O - III T - 10 0 1 eL ' O.O 'l S 00N C .0 ,1 0O NO0 1 w nt3 .T400A4C4a041010joo
. j wU, , , . x, u z 4 4[O -j1.4.1 w00000 4( .40.0 w -U(I..x w w -- Jwz I W.z

Z.0<400010M . Q.104 N.o'0 x041w .w wW 10 0.00.4 V or"-X.W.o. 10 Cz00L%.W

0 1 01m 6,'1- I-I-z mo .040404040 0 vl-N 0!2Nwm O 04. 10w A m.4 Wo 040404 00 -0410.4

"4wo.-10 m01-n om i- nw o wN06. m foww -1 ce Cow- I* Now--- W,- 0410(1046

IA 6010 10 N0m0, M if 60 4 04.0 0 N .(4 1msI 1001, m0CP = I04\41 0.4 06 N44N 0. N.4(.4I.4- n m

Z ~ ~ ~ c NN NIJN N I ( W - 11 I ,I N .

I- .4 Z' . .4 . (n a(-W 4 WD . U O5(1 (



U,.

0'.

En

r L N N NLM M N Us'

I4 .~ LNtN,

rer f
ujr0r, N4 U <0'

x 4 U. LA w

ww

me x x x x x x It.fW -

.4- 4-

44 OLAOLAMUN .1 L 0 M N
>N

z ~ N ~ C l N cr,

=5r- ;j

UN

w4' C ~ . N O

r0 Of .4 N yo

rc 7) of

0. *-.E.o4flo< 0'
rO .4 zzz

OW 4.UNFI.4452



D'Lf MmvON ON W .0 0' U%O 4 o~

M,.,0'oN)0'.4m4N UW N .4N-4.

U% acU'la NN " U-

(A U .2 0' iAu * f4 M M
.4

cr
CN.-w 44"WNW IAC Nr- M" O.4"M .0

cm ~ P00 cc, * ~ * .
ow0 #. 4 -90'om mo =M MI

It(
ne4A'0N1.

z m0 % m kA ccusm N U.L~ N
*z mm m "m4m m m

* >~.A .Or JO= Jtn 2m.'04 ' "

(n.L C.INz% '',c 0,.
ui0 N N 0 * fr.Ll.t N
-i

x 4OIO**C%J-440 wMMW*P-MNO

LfLlzN. 1-*104 %*b

.4NON,o?ONNOm Z O4CI N NO;

IAOW4.M

-- - -- - -------- SNW.40
.0 14"m ;4 .1

zm mm mw ma O(ON,l..4%L* LO.40..0c

0..J **IONN. N1* tm"NIO 4

w.U .
fc N I O..N m V, uN*L

I-lU) o c c c c c o x :c Zc c o c

0 L Z x0 MI IP UUOP M)I
<OW I-- 0 4 o

,w I-O.I "(I0.II .:," Z 0 x nm w AA
xxc *D* A,00ifN R cc*co,0 ,,,,,c

.4 I

- 53



>4D ulA. C CON CL CNOr us4m

N~.40 Ct A~

us C44NfO0"N N

vC l m4AN, *r *N4 C4-4

CC *L .D N m 4 .0

r <C-4 *M 4flu% CC4 mC.f4Cr

LL U t4CA M m 0 J 0 UN 0 0 C.0MM N4)40
0 O A) O IDL W w W wID w 1,0 Z 1

LAA NC. I C 1 0 0 m LA
4

PN

LO O0L C L r4. A C C .

I .4

x4 0 i u
<4~f4M(a re4L Q04SNc.

.5~ ~ >4M .. C .L . NOxOx 4CN
C- LA...........

;;4 . - , N I I w .O 'O4J 4L
<0 00.. . . . . . . . . . .w

OC N .C fl .4 U, z z x , 00 "1Tmw2 ---Jt.L 0 NS -TO xxNN4

.M.-L<WMW
(AL .A4LALLASLLALLA LAALAALLAAx

c3co 4 (L.0 0.. 4 . mDDff4l)jO,Q

CU .. 4. 54444444 .... ,..



; W%r7s. m ~ .=ON4 wt 14 =MS mA~

N44 m t V % t.4.t4ic

"NM=4Itl. *W"M : NN""Mm

O:N4=44NN ONNOJINNN

NN .4 .4 U m m N

N 9.ONND Lt It i i i

0 10 " cr0 Ln16 *4 499.C,

3.t

14 0 W N N g 04 -NN 4IAA4("WOONN"Or

0.0 m lN P, 0-0% .4 UN 4 w w

,4 00 0 t4: 1 *UMC
Im-N. .4 AA (j

-j 1.4 11N(I NI It 0191J4401.
ce v40L %NO Mr0 P ;0

o44 N 110.. 10 140 1 10

0 0:4tlJW: 00 N=.401NOM.
.- W LIN N al N 4 974 Ln. fu P9
I-D .4
L" A *...44 44..4.4 -4..4 .444

La-4z r . . . . .

,J E 4

9 :)W I0.0*..001 0*41l.0

2- N 4 .4J

44 4

"M N"0

W- (A1 Q.4?
.. C4,4N44l .4010101* u

.(lJ4.010100104f D C301 1*C
.x" Z m

o r vvXX4

v -91 01 0 4 w w 0 www
4N11J01 .4.01011 X 1 88w0 Ij0U

X o 00v*100M(1mm1 0100 014*

5511' 011 *4 1 1 J



NU4aO_t NO*14

N04"=m. OMO. 4.Wm444 NM4

.4OWW4.

.4om al w m .ult "N

LA4J1S..4 c:.o,NO

o 4qN .a, 0tm.40cm ' u% -

(A .4.0 004 4 4
*4 .4.4w owI

.4 u% m eo . 4 m

NNwNNNNwwD0 NNw0NNwNm.

*, 4o .N 4.404400 00 0 0 '

0m 0N-4 -*04444
.1o0 0044 * 40* 4 wm4

z 40-.N0OO 4)040.

N. #0 04 O . 4 4 N
uj rNO4 rCN . 44444N

o "u%OO CU .41*ON

ow .4
x It 00440 i !.400 0*Ni 1 1 i O
w4 ww
lo w4 4 t 4 0 4 0 ~ . 4

uj DNN 044 .(.4.

wo", .44j w

(#4 _ o4O 4 4 x 4 .ooo*0-4

4-4W0" 41444N. 4-0 4414*i ).
=.o oo.4o wj

(#4 uNNNC zzN x NNNuNNNi
44- .44..44..444. .- moo.44..

4-.o4 & 0. 00 040m00 m0 0
0> .44444..... .4.4n.4.Z.4.4.4.4

x(f (44N O.4. O Wom owovN.440Nw

-4 (# .4004*4)0.4 .Nt5600*



G N mM M 1 04N b. I

X4 ~~N4~N. InfN... UN 1:I I: C
0% .w .4.m wN4 .4U a0 A )=DL m

l. . . .4.

xoI

N M4 04 m ND 0 .~tA... No .4
Ni m(OMSN 4GM0, OM 4 S

m .4 .

* ' (r m MNCfN~4f* .00N* mO4-t CO

onIO
w AI. M NM N NW .cy*I O O

w lo.4N W'.NM MLM 0 LAM LAI 4 If N

.r 4

OW . I
O)I4N I4AaO0 00 CzzzL *

L.0 .o wv4 ww o

wx .4- -

xt le x .I t .xxx

<U (A 0& 4r- 0O O -S m 4 t 4,N0m m O' 104 m

4 I 4 C

"IM4(Vow.4MOIM'' 1,4m0.l~M4 0 g.

-ICM mmr% M0OWI~I. mC ~ Nm'-

0(0~ (3.-O O * 0 0 !: z C x

u.4 CA NC O. OC MO.Oa4NNNN.x0 0.41

of N x w, Io w x j
C- DD,x - , w0

0.L leC. W * A 5 3N0T(500 .1 1-N I-LI

C, -00 -NC C*N MO 001ww 0 Azww

0.4 << < " D w01

XXU-QUXXXXO In w ' O * CNATN 1U-- U

LAO~ M*10 0 0*~ C 0 m . 1

.41 4N 0'.44NM57



TABLE III

MEASUREMENT LOCATOR

SURVEY

AFW FLY B-T FLY WAC LAW

Measurement '68 '67 '65 '50 '46 HEX ENF

6 Abdominal depth, sitting 59

8 Abdominal extension circumfer 42

10 Abdominal extension depth 76

18 Abdominal extension height 14
23 Acromial height 10 15 12 7 4 10

25 Acromial height, sitting 35 21

30 Acromion-biceps level length 41
39 Acromion-radiale length 31 43

48 Age 1 1 1 133 65 18

58 Ankle circumference 49 102 76 54

64 Ankle height 20 31 27

72 Anterior neck length 116 88 63

74 Anterior waist length 86
80 Arm reach from wall 32

89 Axillary arm circumference 54 56

91 Axilla to waist length 43

93 Back curvature 84
97 Ball-of-foot circumference 128 101 82

103 Biacromial breadth 63 50 43 38 3

107 Biauricular breadth 114 161 128
111 Biceps circumference, flexed 56 106 79 57

112 Biceps circumfer, flexed, II 58 107
113 Biceps circumference, relaxed 55 104 78 31 4

114 Biceps circumfer, relaxed, II 57 105
122 Bideltoid breadth 64 51 44 39 19 14

126 Bigonial breadth 117 160 132 98
130 Biiliocristale breadth 54 48 18

134 Bimalleolar breadth 131 100 79

138 Biocular breadth 113 162 133 101 53

142 Bitragion breadth 115 158 129 99

144 Bitragion-coronal arc 112 144 114 124

148 Bitragion-inion arc 132
150 Bitragion-menton arc 147 117 128

152 Bitr-minimum frontal arc 145 115 126
154 Bitragion-posterior arc 149 119 131
156 Bitrag-submandibular arc 148 118 129
158 Bitragion-subnasale arc 146 116 130

161 Bitrochanteric breadth 51
165 Bizygomatic breadth 116 159 130 97 52 17

169 Bust depth 74

Underlined numbers indicate alternate measurement names. See the end
of this table for a listing, by survey, of such names.
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TABLE III (Continued)

MEASUREMENT LOCATOR

___ ___SURVEY

AFW FLY B-T FLY WAC LAW
Measurement '68 '67 '65 '50 '46 HEX ENF

172 Bustpoint-bustpoint breadth 66 20
174 Bustpoint height 12
178 Buttock circumference 72 66 50
179 Buttock circumfer, sitting 52 73 67 73
183 Buttock depth 77 64 60 45
188 Buttock height 16 23 21
194 Buttock-knee length 30 39 37 27 14 13 13
197 Buttock-leg length 28
200 Buttock-popliteal length 29 40 38 14
207 Calf circumference 47 100 75 53
209 Calf circumference-II 48 101
215 Calf height 30 26
219 Cervicale height 9 14 11 6 3
223 Chest breadth 65 52 45 40 17 4
227 Chest breadth (bone) 46
230 Chest circumference 39 69 64 48 24 5 5
231 Chest circumference at scye 38 68
232 Chest circumference below bust 40 25
236 Chest depth 62 57 43
237 Chest depth at scye 15
241 Chest height 20 17 9
245 Chin prominence to wall 187
249 Crotch height 19 26 22 15 6
252 Crotch length 123 95 69 44
265 Dactylion height 18 15 8
269 Deltoid arc 119 91
273 Dorsal hand skinfold 8
277 Ear breadth 124 153 125 113
280 Ear length 123 154 123 112
282 Ear length above tragion 155 124 114
285 Ear protrusion 167 126 115
287 Ectocanthu$ to otobasion 47
289 Ectocanthus to top of head 100 175 148
291 Ectocanthus to wall 106 183 155 118
293 Elbow breadth 70 57 52
297 Elbow breadth, II 71 58
300 Elbow circumference, flexed 59 109 81 58
303 Elbow circumference, relaxed 108 80
309 Elbow height 16 13 11
312 Elbow rest height 27 36 34 23 17
318 Elbow-elbow breadth 35 21 16

Underlined numbers indicate alternate measurement names. See the end
of this table for a listing, by survey, of such names.
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TABLE III (Continued)

MEASUREMENT LOCATOR

SURVEY

W FLY B-T FLY WAC LAW
Measurement '68 '67 '65 '50 '46 HEX ENF

322 Elbow-grip length 46
324 Elbow-wrist length 44 40
328 Eye Height 4
330 Eye height, sitting 24 33 32 20
334 Femoral breadth 72 60 55
336 Femoral breadth, II 73 61
340 Fibular height 29
344 Finger diameter at meta III 110 89
352 Fist circumference 92
356 Foot breadth 95 127 99 77
362 Foot length 94 125 75
369 Forearm circumferen, flexed 61 111 83 59
370 Forearm circumferen, relaxed 60 110 82 32
378 Forearm-forearm breadth 59 53
381 Forearm-hand length 30 12
385 Forefinger length 21
389 Glabella to top of head 173 146
391 Glabella to wall 181 153
395 Gluteal arc 68
398 Gluteal furrow height 17 25 23 16
402 Grip diameter inside 90
404 Grip diameter outside 91
407 Grip strength 125 12 9
409 Halfway-to-hip circumference 27
411 Hand breadth 92 136 106 86 59 22
413 Hand breadth across thumb 137 85
416 Hand circumference 93 138 107 9
417 Hand circumferen across thumb 139 108
420 Hand length 91 134 104 83 58 20
423 Hand thickness 140 109 87
427 Head breadth 97 156 1 -27 9 48 16
430 Head circumference 98 141 111 122 45 8
433 Head diagonal/inion-pronasale 152
437 Head diagonal/menton-occiput 151 121
438 Head diagonal/maximum-nuchale 122
441 Head length 96 150 120 93 46 15
445 Heel-ankle circumference 130 103
450 Heel breadth 78
457 Hip breadth 68 55 49 42
459 Hip breadth, sitting 56 50 36 22 15
465 Hip circum at trochanterion 28

Underlined numbers indicate alternate measurement names. See the end
of this table for a listing, by survey, of such names.

60



TABLE III (Continued)

MEASUREMENT LOCATOR

SURVEY

AFW FLY B-T FLY WAG LAW
Measurement '68 '67 '65 '50 '46 HEX ENF

466 Hip circumfer 7" below waist 43
468 Hip circumfer 9" below waist 44
489 Iliocristale height 22 19
493 Instep circumference 129 102
496 Instep length 126 98 76
500 Interocular breadth 164 135 100 54
503 Interpupillary breadth 163 134 102
506 Interscye 82 120 92 38
507 Interscye, maximum 93 72
508 Interscye, II 71
509 Interscye, maximum, II 83 121
511 Juxtanipple skinfold 5 5
515 Knee circumference 46 98 73
517 Knee circumference, sitting 99 74 74
527 Knee height 28
529 Knee height, sitting 37 35 25 13 10 12
532 Knee-to-knee breadth 56 37
539 Larynx to wall 121
543 Lateral malleolus height 21 132 29 81
547 Lip length 119 166 141 111
549 Lip length, smiling 142 19
552 Lip protrusion to wall 109 186 157
555 Lip-to-lip length 170 140 110
561 Lower thigh circumference 72 52
569 Maximum frontal breadth 157 131 96
572 Maximum reach from wall 33
576 Medial calf skinfold 6
579 Medial malleolus height 133 28 80
585 Menton projection 117
586 Menton-sellion length 121 172 144 50 18
592 Menton-subnasale length 120 171 143 108
595 Menton to top of head 104 179 151
597 Menton to wall 110 158
601 Metacarpale-III height 17
606 Midaxillary-xiphoid skinfold 6 6
612 Midshoulder height, sitting 25 34 33
615 Midthigh circumference 35
616 Minimum frontal arc 143 113 125
618 Minimum frontal breadth 95 51
622 Nasal breadth 118 165 137 104 57
625 Nasal root breadth 136 105 56

Underlined numbers indicate alternate measurement names. See the end
of this table for a listing, by survey, of such names.
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TABLE III (Continued)

MEASUREMENT LOCATOR

SURVEY

AFW FLY B-T FLY WAC LAW
Measurement '68 '67 '65 '50 '46 HEX ENF

629 Nasal root height 3
636 Neck-bustpoint length 80
637 Neck-cervicale length 37
638 Neck-waist length 42
639 Neck circumference 36 66 62 46 23
649 Nose length 103 55
652 Nose protrusion 138 106
656 Palm length 135 105 84
663 Patella bottom height 25
666 Patella top height 27 24 18
674 Philtrum length 169 139 107
678 Popliteal height 28 38 36 26 11
686 Posterior neck length 117 89 64
692 Pronasale to top of head 101 176 149
694 Pronasale to wall 107 184 156
698 Radiale-stylion length 32 45
702 Sagittal arc 111 142 112 123
706 Scrotale-anterior midshoulder 82
707 Scrotale-ant midshoulder, sit 83
709 Scrotale-anterior scye 80
710 Scrotale-anterior scye, sit 81
711 Scrotale-anterior waist 76
712 Scrotale-anterior waist, sit 77
714 Scrotale-cervicale 88
715 Scrotale-cervicale, sitting 89
717 Scrotale-midshldr over butt'k 93
718 Scrotale-midshldr over b, sit 95
719 Scrotale-midshldr posterior 92
720 Scrotale-midshldr poster, sit 94
722 Scrotale-posterior scye 90
723 Scrotale-posterior scye, sit 91
724 Scrotale-posterior waist 84
725 Scrotale-posterior waist, sit 86
727 Scrotale-suprasternale 78
728 Scrotale-suprasternale, sit 79
730 Scrotale-waist over buttock 85
731 Scrotale-waist over btk, sit 87
735 Scye circumference 53 103 77 55 30
739 Sellion to top of head 174 147
741 Sellion to wall 182 154 119
747 Shoulder circumference 37 67 63 47

Underlined numbers indicate alternate measurement names. See the end
of this table for a listing, by survey, of such names.
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TABLE III (Continued)

MEASUREMENT LOCATOR

SURVEY

AFW FLY B-T FLY WAG LAW
Measurement '68 '67 '65 '50 '46 HEX ENF

751 Shoulder-elbow length 42 39 29 11
754 Shoulder length 79 118 90 65 36
758 Sitting height 23 32 31 19 9 9 11
760 Sitting height, relaxed 22 8
764 Sleeve inseam 87 49 42 61
768 Sleeve length seg/spine-elbow 89 114 86
770 Sleeve length seg/spine-scye 88 113 85
772 Sleeve length/spine to wrist 90 115 87 62
797 Span 31
801 Sphyrion height 30
805 Stature 7 13 10 2 2 1 2
808 Stature as reported 129 189 170
811 Stature, maximum 8
815 Stomion to top of head 103 178 150
821 Strap length 81 41
825 Subnasale-sellion length 122 168 145
827 Subnasale to top of head 102 177
829 Subnasale to wall 108 185
833 Subscapular skinfold 4 3 3
834 Subscapular skinfold-II 9
840 Sum of skinfolds 7
841 Suprasternale height 11 19 16 8
844 Suprailiac skinfold 5 7 7
845 Suprailiac skinfold-II 11
848 Suprapatella skinfold 8
852 Thigh circumference 45 96 70 51 34
853 Thigh circumference, sitting 97 71
856 Thigh clearance 78 65 61 24 12
859 Thigh-thigh breadth, sitting 69
867 Thumb-tip reach 33 47 41 34 3
869 Thumb-tip reach, extended 34 48
873 Tibiale height 18
877 Tragion height 5
882 Tragion to top of head 99 180 152 116 49
884 Tragion to wall 105 188 159 120
888 Triceps skinfold 3 4 4
890 Triceps skinfold-II 10
894 Trochanterion height 15 24 20 7
896 Trunk depth 16
898 Trunk height 10
911 Vertical grip reach 35

Underlined numbers indicate alternate measurement names. See the end
of this table for a listing, by survey, of such names.
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TABLE III (Continued)

MEASUREMENT LOCATOR

AFW FLY B-T FLY WAC LAW

Measurement '68 '67 '65 '50 '46 HEX ENF

916 Vertical trunk circumference 50 74 68 70 29

917 Vertical trunk circ, sitting 51 75 69

921 Waist back 85 124 96 66 39

924 Waist breadth 67 53 47 41

931 Waist circumference 41 70 65 49 26 6 6
933 Waist circumfer, sitting 71

939 Waist depth 75 63 58 44

946 Waist front 122 94 67 40 7

949 Waist height 13 21 18 12 5

951 Waist height, sitting 26 22
957 Weight 2 2 2 1 1 2 1

960 Weight as reported 130 190 169
964 Wrist breadth 54

967 Wrist circumference 62 112 84 60 33

973 Wrist height 17 14 14

Underlined numbers indicate alternate measurement names. See the end

of this table for a listing, by survey, of such names.
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TABLE III (continued)

ALTERNATE NAMES

AIR FORCE WOMEN'S SURVEY--1968

Names on Tape AMRL Data Bank Names

Bust circumference Chest circumference
Chest depth Bust depth
Humeral breadth Elbow breadth
Interscye, maximum Interscye, maximum-II
Overhead reach Vertical grip reach
Spine to elbow Sleeve length segment (spine-elbow)
Spine to scye Sleeve length segment (spine-scye)
Spine to wrist Sleeve length
Upper thigh circumference Thigh circumference

FLYING PERSONNEL SURVEY--1967

Names on Tape AMRL Data Bank Names

...-omphalion ...
Arm circumferences, extended Arm circumferences, relaxed
Bicristale breadth Biiliocristale breadth
Ear-to-ear breadth Biauricular breadth
Elbow breadth-bone Elbow breadth
External canthus to... Ectocanthus to...
Guessed Height Stature as reported
Guessed Weight Weight as reported
Hand... /metacarpale Hand...
Head diagonal/menton Head diagonal/menton to occiput
Heel circumference Heel-ankle circumference
Height Stature
Interscye, maximum Interscye, maximum II
Knee breadth/bone Femoral breadth
Knee-circumference height Knee height
Lower arm circumference Forearm circumference
Menton-nasal root length Menton-sellion length
Nasal root to... Sellion to...
Nipple height Chest height
Radiale height Elbow height
Sagittal arc-inion Sagittal arc
SKF... Lange ... skinfold
SKF...Harpenden ... skinfold-II
Stylion height Wrist height
Subnasale-NRD length Subnasale-sellion length
Upper thigh circumference Thigh circumference
...to vertex ...to top of head
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TABLE III (continued)

ALTERNATE NAMES

USAF BASIC TRAINEES--1965

Names on Tape AMRL Data Bank Names

Ball of foot breadth Foot breadth
Ball of foot girth Ball of foot circumference

Ball of foot length Instep length

Biceps circumferences, extended Biceps circumferences, relaxed
Bitrochanteric/bone Bitrochanteric breadth
Chest breadth/skin Chest breadth
Functional reach Thumb-tip reach
Guessed height Stature as reported
Guessed weight Weight as reported

Height Stature
Knee breadth Femoral breadth
Maximum forearm-forearm breadth Forearm-forearm breadth
Maximum head diagonal/menton Head diagonal/menton to occiput
Maximum head diagonal/nuchale Head diagonal/maximum to nuchale

Neck circumference/maximum Neck circumference
SL spine-elbow Sleeve length segment:(spine-elbow)
SL spine/scye Sleeve length segment: (spine-scye)

SL spine-wrist Sleeve length (spine-wrist)
Thickness at metacarpale III Hand thickness
Upper thigh circumference Thigh circumference
Vertex to ... ... to top of head

Wall to stomion Lip protrusion to wall
Wall to ... ... to wall

...nasal root depression ... sellion

FLYING PERSONNEL SURVEY--1950

Names on Tape AMRL Data Bank Names

Buttock-leg length Buttock-heel length
External canthus to wall Ectocanthus to wall
Functional reach Thumb-tip reach
Head height Tragion to top of head
Height Stature
Kneecap height Patella top height
Knuckle height Metacarpale III height
Lower arm circumference, flexed Forearm circumference, flexed

Nasal root to wall Sellion to wall
Nipple height Chest height
Nose breadth Nasal breadth
Posterior arc Bitragion-posterior arc
Shoulder breadth Bideltoid breadth
Shoulder heights Acromial heights
Thickness-Meta III Hand Thickness
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TABLE III (continued)

ALTERNATE NAMES

U. S. ARMY WOMEN--1946

Names on Tape AMRL Data Bank Names

Arm scye circumference Scye circumference
Biiliac breadth Biiliocristale breadth
Bust circumference Chest circumference
Canthus-otobasion Ectocanthus to otobasion
Cervicale-lateral neck Neck-cervicale length
Chest depth Chest depth at scye
Elbow-fingertip length Forearm-hand length
Face breadth Bizygomatic breadth
Face length Menton-sellion length
Head height Tragion to top of head
Hip circumference Hip circumference at trochanterion
Hip height Trochanteric height
Lateral neck-waist Neck-waist length
Nipple-nipple length Bustpoint-bustpoint length
Nose breadth Nasal breadth
Shoulder breadth Bideltoid breadth
Shoulder height Acromial height
Trunk height, sitting Trunk height
Upper thigh circumference Thigh circumference

HEALTH EXAMINATION SURVEY--1960-1962

Names on Tape AMRL Data Bank Names

Height Stature
Knee height Knee height, sitting
Right arm girth Biceps circumference, relaxed
Seat breadth Hip breadth, sitting
Sitting height Sitting height, relaxed
Sitting height, erect Sitting height

LAW ENFORCEMENT OFFICERS SURVEY

Names on Tape AMRL Data Bank Names

Face breadth Bizygomatic breadth
Face length Menton-sellion length
Functional reach Thumb-tip reach
Height Stature
Shoulder breadth Bideltoid breadth
Shoulder height, sitting Acromial height, sitting
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Section IV

THE CORRELATIONS--AIR FORCE WOMEN--1968

Until this year when an as-yet-unpublished survey of U. S. Army women
was completed, the survey of Air Force women, conducted in the spring of
1968, constituted the only major anthropometric survey of American women
made in over 30 years. One hundred and twenty-three body size dimensions,
plus grip strength, were measured on a sample of 1905 women; 13 of the
measurements were repeated on slightly more than three-quarters of the
survey sample with the subjects wearing foundation garments. The subjects
ranged from basic trainee to colonel in military rank and from 18 to 57
years in age.

The conduct and results of this survey have been amply reported in
Anthropometry of Air Force Women (Clauser et al. 1972). Of the almost two
thousand subjects, one-quarter were officers (mean age: 31); 5% were
officer trainees (mean age: 24); somewhat more than half were enlisted
women, airmen basic to senior master sergeants (mean age: 21); and one-
sixth were basic trainees (mean age: 19.5).

The measured officers were predominantly nurses (about five out of six)
and half of the officers who were not nurses were classified as being in
the biomedical sciences. The largest single group of the enlisted subjects--
about 44%--had medical Air Force Specialty Codes (AFSC's). Another 8% had
dental AFSC's; the women with medical or dental AFSC's thus constituted over
half of the enlisted series. The only other substantial group was that of
the administrative AFSC's who totalled 16%. The probable assignments of
the officer trainees and the basic trainees were not ascertained; these
groups are not included in the breakdowns noted in this paragraph.

The sample was made up of 91% Whites, 8% Blacks, and 1% other. Seven
percent were born in New England, 21% in the mid-Atlantic states, 13% in
the south-Atlantic states, 18% in the east-north-central states, 7% in the
east-south-central states, 9% in the west-north-central states, 10% in the
west-south central states, 3% in the mountain states, 9% in the Pacific
states, and 3% were foreign born. About 10% of the subjects were married,
2% divorced, and the rest single. No information as to their educational
background was collected.

Correlations for age, the 123 body size measurements, grip strength,
and reported stature and weight appear in Table IV. (Missing variable
numbers 126-138 represent the over-foundation-garment measurements which
are not included in the correlation matrices.)
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Section V

THE CORRELATIONS--USAF FLYING PERSONNEL--196
7

The Air Force's second major anthropometric survey of its flying

personnel was conducted during the first three months of 1967, some 17

years after the initial survey of flying personnel. One hundred eighty-

six body dimensions and grip strength were measured on a sample of 2420

men, all of whom were officers on active flying status.

This survey was planned and conducted under the direction of Charles

E. Clauser, at that time Chief of the Anthropology Branch of the Aerospace

Medical Research Laboratory at Wright-Patterson Air Force Base, Ohio, with

the collaboration of Mr. Clauser's colleagues: Milton Alexander, Kenneth

W. Kennedy, Lt. Jack Henninger, and John Garrett at Wright Patterson Air

Force Base, and Edmund Churchill and Lloyd Laubach of the Anthropology

Research Project, then at Antioch College, Yellow Springs, Ohio. The

measuring team consisted of Antioch College students employed by the

Anthropology Research Project and trained by Clauser and his colleagues.

Measuring was carried out at almost twenty bases spread over the country

in states bordering both oceans, Canada and Mexico, as well as in some of

the more centrally located states. Editing and data processing were done

by the Anthropology Research Project. Published data appear in Grunhofer

and Kroh (1975).

Rated pilots made up 49% of the sample, student pilots 21%, rated

navigators 21%, and student navigators 8%. Ages of these four groups of

subjects averaged 33.1, 23.9, 31.0, and 22.2 years, respectively. In addi-

tion to pilots and navigators there were a few flight surgeons in the sample.

Ninety-eight percent of the sample were Whites, 1% Blacks, and 1% other.

Five percent were born in New England, 18% in the mid-Atlantic states, 11%

in south-Atlantic states, 17% in east-north-central states, 6% in east-south-

central states, 15% in west-north-central states, 12% in west-south-central

states, 5% in the mountain states, 8% in the Pacific states, and 2% were

foreign born. Twenty-eight percent were second lieutenants, 15% first

lieutenants, 35% captains, 15% majors, 7% lieutenant colonels, and a handful

were colonels.

Correlations for age, the 186 body size measurements, grip strength,

stature as reported by the subjects, and weight as reported by the subjects

appear in Table V.
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Section VI

THE CORRELATIONS--USAF FLYING PERSONNEL--1950

The U. S. Air Force's survey of flying personnel made during the spring

and summer of 1950 was the first major anthropometric survey conducted by

the USAF and represented in many ways a pioneering effort. One hundred and

thirty-two measurements were made on a sample of 4063 men, all on active

flying status.

This survey was organized and conducted by H.T.E. Hertzberg and Gilbert

Daniels of the Aero Medical Laboratory, Wright-Patterson Air Force Base,

Ohio, and reported on in Anthropometry of Flying Personnel-1950 (Hertzberg

et al. 1954). The survey was conducted at 14 bases in Massachusetts,

Michigan, Colorado, Washington, California, Texas, and Louisiana. The

measuring team consisted of Antioch College students trained by Hertzberg

and Daniels. The original statistical analyses were the initial activity

of the Anthropology Research Project at Antioch College. The data anlayses

reported in the survey report were done prior to the availability of modern

computer facilities. The data have since been "modernized" and the correla-

tion coefficients and summary statistics included in this report were com-

puted from the revised data. While almost all measurements had been made

to the nearest millimeter, most of the millimeter figures were not included

in the original punching of the data cards. Modernization of the data con-

sisted of adding the millimeter figures, reducing the sample from 4063 to

4000 by eliminating subjects with missing data, eliminating menton-crinion
length, bitragion-crinion arc, substernale height, penale height, and

first phalanx length--digit III, and subjecting the data to a thorough editing.

The sample consisted of 99% Whites and 1% Blacks. Sixty-one percent

were officers (10% second lieutenants, 30% first lieutenants, 17% captains,
3% majors, 1% lieutenant colonels and colonels), 15% were aviation cadets,

and 24% were enlisted men (2% privates and corporals, 3% sergeants, 11%

staff sergeants, 8% technical and master sergeants). Forty-seven percent

were pilots or student pilots, 11% were bombardiers, 25% were navigators,

3% were observers, 13% flight engineers, 7% gunners, 3% were radio opera-

tors.* Mean ages for these groups were, respectively, 27.2, 30.4, 27.8,
30.7, 30.2, 26.7, and 26.4 years.

Five percent of the subjects were born in New England, 16% in the

mid-Atlantic states, 11% in the south-Atlantic states, 18% in east-north-

central states, 7% in east-south-central states, 14% in west-,.orth-central

* A substantial number of subjects had more than a single rating; this is

particularly true of the bombardiers, most of whom were also included among

the navigators.
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states, 15% in west-south-central states, 5% in the mountain states, 7% in
the Pacific states, and 2% were foreign born. Three percent had less than
a high school education; 5% had special training; 8%, 15%, 8% and 16% had
one, two, three, or four years of college; and 1% had professional train-
ing. Twenty-eight percent were single, 69% married, and 3% divorced
or separated.

Correlations for age and the 127 measurements for which complete data
are available are given in Table VI. (Missing variable numbers 10, 13,
88, 109 and 127 represent variables eliminated in modernization of the
data.)
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Section VII

THE CORRELATIONS--USAF BASIC TRAINEES--1965

The USAF male survey of 1965 (unpublished) was planned under the
direction of H.T.E. Hertzberg, then Chief of the Anthropology Branch of
the Aerospace Medical Research Laboratory at Wright-Patterson Air Force
Base, Ohio and conducted during the spring and summer of 1965. One
hundred and fifty-seven body size dimensions and grip strength were meas-
ured. Somewhat over 500 officers and about 800 enlisted men were measured
in the early stages of the survey. The major portion of the survey took
place at Lackland Air Force Base near San Antonio, Texas where the 2632
basic trainees used in this study were measured. The measuring team con-
sisted of Antioch College students supervised during the first half of
the survey by Mr. Hertzberg and later by Milton Alexander and Charles E.
Clauser of the Aerospace Medical Research Laboratory, and Lloyd Laubach
of the Anthropology Research Project.

Only the data for the basic trainees have been used here. These men
ranged in age from 17 to 28 years, with 90% of the sample less than 21
years old. By race, the sample divided into 84% Whites, 15% Blacks, and
less than 1% other. Nine percent were born in New England, 14% in mid-
Atlantic states, 18% in south-Atlantic states, 20% in the east-north-
central states, 9% in the east-south-central states, 6% in the west-
north-central states, 13% in the west-south-central states, 3% in the moun-
tain states, 6% in the Pacific states, and 3% were foreign born. Five per-
cent had less than a high school education, 79% were high school graduates,
and 16% had some college or special training.

The correlations of age, the 157 body measurements, grip strength,
and reported stature and reported weight are included in Table VII.
(Missing variable numbers 160-168 represent background data on rank, race,
marital states, etc.)
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Section VIII

THE CORRELATIONS--ARMY WOMEN SEF "TEES--l946

In 1946, at the close of World War II, the U. S. Army collected anthro-

pometric data on somewhat more than 8,000 members of the Women's Army Corps

and the Army Nurse Corps. A total of 64 measurements were made on each

woman; statistics for 51 of them were reported in Randall and Munro (1949).

The original sample consisted of 4302 enlisted WAC's, 467 WAC officers,

and 3489 Army nurses. The data, usually recorded in centimeter units,

were originally punched in an unconventional fashion, using up to four

punches per column. As part of the development of the AMRL data bank,

these cards were transferred onto magnetic tape and were then edited by

the Anthropology Research Project. The data used here consisted of the

8118 edited records for which the data were complete. In the transfer of

the data to tape, technical difficulties resulted in the loss of some of

the data relating to the measurements of the feet; the five foot measure-

ments have, therefore, been deleted from this study. Descriptions of the

measuring techniques are given in Randall's 1949 report. The punched data

were made available to the Aerospace Medical Research Laboratory by Robert

M. White of the Army's Natick Laboratories.

The age range of the sample was from 18 to well over 50, with roughly

half the subjects between 22 and 26. The nurses and enlisted WAC's, accord-

ing to Randall, had mean ages of slightly over 26 years, the commissioned

WAC's averaged 31 years. Educational background was given as 3% grade school,

37% high school, 39% special training, 17% college, and 3% post graduate or

professional training.

Correlations for age and 59 body size measurements appear in

Table VIII.
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Section IX

THE CORRELATIONS--HEALTH EXAMINATION SURVEY--1960-62

In 1959, The National Center for Health Statistics began a series of
Health Examination Surveys (HEXS). The first of these surveys, made in
1959-1962, was based on a scientifically selected sample of non-
institutional civilian adults from 18 to 79 years of age. Of the 7710
individuals selected for inclusion in the sample, more than 85% (6672)
participated in the survey. While anthropometry was only one small part
of the project, 18 body size measurements were included, providing for the
first time accurate assessments of the size of U. S. civilians. Background
information about HEXS is provided in Cycle I of the Health Examination
Survey (Gordon and Miller 1964); the anthropometric results are described
in Weight, Height, and Selected Body Dimensions of Adults (Stoudt et al.
1965); Weight by Height and Age of Adults (Roberts 1966); and Skinfolds,
Body Girths, Biacromial Diameter and Selected Indices of Adults (Stoudt
et al. 1970).* Data from this survey are available to the public by pur-
chase of magnetic tapes from the National Center for Health Statistics.
The statistics in this report were computed from the data on such tapes
without modification.

The correlations based on the data for the 3581 women measured in this
survey are given in Table IX and for the 3091 men in Table XI. Because of
the wide age range of the sample, and because this range differs so sub-
stantially from that of the other samples reported on in this study, addi-
tional computations were carried out using the data for the 1165 women from
25-40 years in age (Table X) and for the 1012 men of the same age range
(Table XII). All computations were based on the unweighted data values;
there are, as a consequence, minor differences between the correlations
given by Stoudt et al. (1970) and the corresponding ones given here.

* Since subjects in this survey were partially clothed, approximately two

pounds should be subtracted from the weight data to arrive at body weights
comparable to those reported for the other surveys.
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Section X

THE CORRELATIONS--LAW ENFORCEMENT C -CER SURVEY--1974

The survey of law enforcement officers was conducted in 1974 by J. I.

Martin and his colleagues at the Naval Electronics Laboratory Center, San

Diego, California, under a contract with the National Bureau of Standards.

Subjects included 2060 members of police departments, 521 of sheriff's de-

partments, 176 of highway patrols, and 236 prison guards. About one-third

of the subjects were recruits; median length of service was about two and

a half years. A description of the survey and its results are given in

Anthropometry of Law Enforcement Officers by Martin et al. (1975). The

original data were provided to the Aerospace Medical Research Laboratory
by Martin and are used here with his permission.

Mean ages for three of the four groups sampled were about 30 years

with the prison guards averaging almost ten years older. Nine percent

were Blacks, 4% Mexican-American, Cuban, or Puerto Rican, 1% Indian, and

the remainder Whites.

Correlations for age and 22 body measurements are given in
Table XIII
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APPENDIX A

A GLOSSARY OF ANATOMICAL AND ANTHROPOMETRIC TERMS

A

abdominal extension level -- the most anterior point of the lower torso

in the midsagittal plane.

acromial -- pertaining to acromion.

acromion -- the endpoint of the shoulder blade; the most lateral point of

the spine of the scapula.

ankle level -- the level of the minimum circumference of the ankle located

above the bony prominences (malleoli) of the ankle.

anterior -- pertaining to the front of the body; as opposed to posterior.

auricular -- pertaining to the external ear.

axilla -- the armpit.

axillary folds -- the skin creases that extend vertically from the armpit

on the ventral and dorsal surfaces of the body at the torso-upper arm

juncture.

B

bi -- a prefix denoting connection with or relation to each of two symmet-

rically paired parts.

biceps (biceps brachii) -- the large muscle on the anterior surface of the

upper arm.

brow ridges -- the bony ridges of the forehead that lie above the eye

sockets of the eyes.

bustpoint -- the most anterior protrusion of the bra pocket.
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C

canthus -- a corner or angle formed by the meeting of the eyelids.

carpus -- the wristbones, collectively.

cervicale -- the protrusion of the spinal column at the base of the neck
caused by the tip of the spine of the 7th cervical vertebra.

cheilion -- the corners of the mouth formed by the juncture of the lips.

coronal plane -- any vertical plane at right angles to the midsagittal
plane.

crinion -- the point in the midsagittal plane where the hairline meets
the forehead.

D

dactylion -- the tip of the middle finger.

deltoid muscle -- the large muscle on the lateral border of the upper
arm in the shoulder region.

distal -- the end of a body segment farthest from the head, as opposed
to proximal.

dorsal -- pertaining to the back or posterior portion of the body,
segment or organ.

E

ectocanthus -- the outside corner or angle formed by the meeting of the
eyelids.

epicondyle -- the bony eminence at the distal end of the humerus, radius,
or femur.

external -- away from the central long axis of the body; the outer
portion of a body segment.
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F

femoral epicondyles -- the bony projections on either side of the distal

end of the femur.

femur -- the thigh bone.

fibula -- the rather narrow long bone of the lower leg.

Frankfort plane -- the standard horizontal plane or orientation of the

head. The plane is established by a line passing through the right

tragion (approximate earhole) and the lowest point of the right

orbit (eye socket).

G

glabella -- the most anterior point of the forehead between the brow

ridges in the midsagittal plane.

gluteal furrow -- the furrow at the juncture of the buttock and the

thigh.

gonial angle -- the angle at the back of the lower jaw formed by the

intersection of the vertical and horizontal portions of the jaw.

H

helix -- the rolled outer part of the ear.

humeral epicondyles -- the bony projections on either side of the lower

(i.e. distal) end of the humerus.

humerus -- the bone of the upper arm.

I

ilia -- plural of ilium.

iliac crest -- the superior rim of the pelvic bone.

ilium -- the superior, broad fan-like portion of the pelvis or hip bone.

inferior -- below, in relation to another structure; lower.
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U

inion -- the most posterior bony protuberance of the back of the head.

J-K

knuckle -- the joint formed by the meeting of a finger bone (phalanx)
with a palm bone (metacarpal).

L

lateral -- lying near or toward the sides of the body; as opposed
to medial.

lip prominence -- the most anterior protrusion of either the upper
or the lower lip.

M

malleolus (malleoli pl.) -- the rounded bony projections which occur on
both sides of the leg in the ankle region.

mandible -- the lower jaw.

mastoid process -- the bony projection directly behind the ear.

medial -- lying near or toward the midsagittal plane; as opposed to lateral.

menton -- the tip of the chin in the midsagittal plane.

metacarpal -- pertaining to the long bones of the palm.

metacarpal phalangeal joint -- a joint formed by the meeting of a finger
bone (phalanx) with a palm bone (metacarpal), i.e. knuckle.

metatarsal -- a bone of the instep of the foot.

midaxillary line -- a vertical line passing through the centers of
the armpits.

midaxillary plane -- the vertical plane passing through the centers of
the armpits dividing the body into its front and back segments.

midpatella -- a point halfway between the upper and the lower margins of
the patella.
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midsagittal plane -- the vertical plane which divides the body into its
right and left segments.

midshoulder -- a point halfway between the neck and the tip of the
shoulder (acromion).

N

nasal root depression -- indentation where the bridge of the nose
meets the forehead.

nasal septum -- the cartilaginous wall separating the right nostril
from the left.

nuchale -- the lowest point, in the midsagittal plane, of the occiput
that can be palpated among the muscles in the posterior-superior
part of the neck. This point is often visually obscured by hair.

0

occipital bone -- a curved bone forming the back and part of the base
of the skull.

occiput -- the back of the head.

ocular -- pertaining to the eye.

olecranon -- the upper (i.e. proximal) end of the medial forearm
bone (ulna).

omphalion -- the center point of the navel.

orbit -- the eye socket.

otobasion (superior) -- the highestpoint at which the auricle joins
the skin at the side of the head.

P

patella -- the kneecap.

pectoral -- pertaining to the anterior chest as the pectoral muscle
which connects the arm and the chest.
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phalanx (phalanges pl.) -- the bones of the fingers and toes.

philtrum -- the vertical groove that runs from the upper lip to the
base of the nose.

popliteal -- pertaining to the ligament behind the knee or to the part
of the leg back of the knee.

posterior -- pertaining to the back of the body; as opposed to anterior.

process -- an outgrowth or projection, as of a bone.

pronasale -- the tip of the nose.

proximal -- the end of a body segment nearest the head; as opposed
to distal.

Q-R

radiale -- the uppermost point on the lateral margin of the proximal
end of the radius at the end of the elbow.

radius -- the long bone of the forearm on the thumb side of the arm.

S

sagittal -- pertaining to the plane which divides the body into its
right and left halves, or to any plane parallel to such a plane.

scapula -- the shoulder blade.

scrotale -- the dorsal point of juncture of the scrotum with the perineum.

scye -- a tailoring term to designate the armhole of a garment. Scye
points landmarks which approximate the lower level of the axilla
made with the subject's arms hanging relaxed and in contact with the
upper torso.

sellion -- the point of greatest indentation of the nasal root depression.

septum -- a dividing wall between two cavities; the nasal septum is the
fleshy partition between the two nasal cavities.

sphyrion -- the most distal extension of the tibia on the medial side
of the foot.
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spine (or spinal process) of vertebrae -- the posterior prominences of

the vertebrae.

sternum -- the breastbone.

stomion -- the point of contact in the midsagittal plane of the upper

and lower lips.

stylion -- the most distal point on the wrist of the styloid process of

the radius, the forearm bone on the thumb side of the arm.

styloid process -- either one of two bony prominences on the wrist

representing the most distal point of the radius and the ulna.

sub -- a prefix designating below or under.

submandibular -- below the mandible or lower jaw.

subnasale -- the bottom of the nose where the base of the nasal septum

meets the philtrum.

substernale -- the inferior tip of the xiphoid process of the sternum

or breastbone.

superior -- above, in relation to another structure; higher, as

opposed to inferior.

supra -- prefix designating above or on.

suprasternale -- the lowest point in the notch in the upper edge of

the breastbone.

T

tarsus -- the collection of bones in the ankle joint, at the distal end
of the tibia.

temporal crest -- a narrow bony ridge along the side of the head above

the ear level that serves as a point of attachment for the
temporal muscle.

temporal muscles -- the muscles of the temple region.

tibiale -- the uppermost point of the medial margin of the shin bone

(tibia).

tragion -- the cartilaginous notch forward of the upper edge of the
earhole.
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trochanteric -- referring to trochanterion.

trochanterion -- the tip of the bony lateral protrusion of the proximal
end of the femur.

U-V

ulna -- the bone of the forearm which runs from the tip of the elbow
to the wrist on the same side as the little finger.

vertex -- the top of the head.

W

waist level -- waist level is defined in numerous ways. In the surveys
on which this report is based it was defined as follows:

AFW'68 -- the level established by the subject placing
an elastic tape around her "natural waist."

FLY'67 -- the level of omphalion, the center of the navel.

B-T'65 -- the level of omphalion, the center of the navel.

FLY'50 -- the "natural waistline," the level of greatest
lateral indentation in the region of the abdomen.
If this natural waistline was not visible, the
level at which the belt was worn was used.

WAC'46 -- the minimal circumference between the iliac crests
and the lower edge of the rib cage.

LAW ENF -- the level of omphalion, the center of the navel.

wall -- the measurements made from tragion and points on the profile
of the head "to wall" were made, in general, with the subject standing
with the back and top of his head in contact with the two planes of
the headboard. Wall, as used in the definitions of these measurements,
refers to the vertical plane of the headboard.

wrist level -- the level found by measuring from the radial-stylion point
across the anterior surface of the forearm perpendicular to the long
axis of the forearm.
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X-Y-Z

xiphoid -- the inferior cartilaginous process of the breastbone.

zygomatic arch -- the bony arch below the orbit of the skull running

horizontally along the side of the head from the cheekbone (the
zygomatic bone) almost to the ear.
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