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PART 1.

FOREWORD,

When this work was undertaken 1t was quite impossible
to have anticipated the difficulties that were encountered. It
goon became epparent however, that the approach to a new study
involved a great deal of work of a collateral nature, having
little direct vearing on the actual object of the investigation.
In particular it was necessary to become generally femillar
with voertain branches of statistical method and to become
very fully acquainted with the reel signigifance of certein

mathematical devices.

Statistical studies consumed the greater proportion of the
time available for this work with the result that only a porticn
of the information contained in the data could be extracted.
Indeed, a complete analysis of the data collected and recorded,
using the methods evolved in this paper, would itself involve
many months' work.

However, gince the development of the analytical
methodology has no direct bearing on the subjJect of skeletal
correlations the papexr has been divided into two parts.

Part {1 deals with the measurements made and the interpretation
and discussion of the correlation coefficients that were
calculated.

In Part 11 has been collected, all these considerations

which were egsentislly incidental to the investigation - that 15, ;

i
i

selection of material technique of measuring etc. and in
particular, the discovery of appropriate analytical devices
for treating the data.

}




AN INTRODUCTION TO THE STUDY
OF SKELETAL CORRELATIONS IN THE N.Z. ROMNEY MARSH.

INTRODU CTION.

Correlation may be defined as the degree of inter-relation-
ship that exists between any two variables and it is measured by
a mathematical device which expresses the tendency of the two
variables to fluctuate in sympathy. This means, in the present
work, the interrelationship between the size or'shape of onse
portion of the sheep's skeleton and the size or shape of another
portion and the extent to which variations in one portion are
attended by variations in gnother,

Correlation relating to the sheep has been regarded as
divisible into two types -

(a) Correlation of external with internal characters -
that is, correlation between conformation and such characters
as fattening qualities, constitution etec,

(v) Correlation between various external characters, that ig, .
relating to the relationships between the portions of the
sheep's skeleton which together constitute what is known as
conformation. This paper deals with this type of correlation
and seeks to discover whether there is any relationship between
the sizes of such portions, e,g. length of head and the length
of pelvis, etc.

A knowledge of correlations of both types fomms part of the
"stock-in-trade” of the breeder and breed standards in regard
to conformation,are defined by breed socleties on the basis of
supposed correlations of type (a) sbove., It is probable
that this standard type defines with falxr accuracy, the ideal
gsheep from the utility point of view and it most certainly does
80 to a much greater extent than do the so-called "perfect
types" of dalry cattle defined by thelr redpective breedk
socleties. It would, perhaps, be desirable that a scientific
investigation be undertaken with regard to this type of

correlation in sheep with a view to defining type standards of
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excellence with greater accuracy, but it was felt that, ats
present, the greater service to breeders would be provided by
information on the relationships between the component partis
of the skeleton as measurable on live sheep. It was hoped
that this would assist the breeder to4attain the standard
laid down by the breed soclety - a standard which, probably,
would not be greatly modified by a sclentific investigation
of the nature of that mentioned above,

A series of meamsurements were made on twenty Romney
ewes from the Massey Agricultural College wool experimental
flock and the data 80 obtalned subjected to appropriate
mathematical analysis,

The measurementsg were, in themselves, a matter of consider-
able difficulty and it was discovered that a great deal
depended on the skill of the lnvestigator, The difficulty of
measuring live sheep will be quite apparenf and considerable
care and patience was necessary in order {to attain a rsasonable
degree of accuracy.

The selection of appropriate mathematical devices for the
analysis of the data also requlred lengthy consideration.

The value of statistical method applied to biological datae, is
the subject of considerable controversy and there is no doubt
that arblbrary/memiodeiogy can be legltimately applied to such
data, only when due regard is pald to the possible limitations
of the methods employed. It is essential to remember that
mathematical methods can only be regarded as convenient modes
of expression, not as infallible devices for discovering
natural laws. Utter famliliarlity with the date is a
prerequisite to successful deductions from the results of
mathematical analysis. It was necessary, therefore, to obtain
an understanding of the more common statistical devices and an
understanding of the information contained in the data
collected, in order to‘select from the former,the method which

most accurately expressed the facts contained in the latter.
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When an endeavour was made to fulfil the intentlons
expressed in the above paragraph, it was soon discovered that
the matter was going to involve a great deal of study on
questions with no direct bearing on skeletal correlations.

It was realised that the limitations attendant on the application

of mathematics to livestock work were very real and further, there

is the feeling that many research workers in Animal Husbandry

have either been unawere of those limitations or have preferred
in order to produce

to accept such methods/superficlally spectacular results,

In this work,the choice had to be made whether methods should

be adopted with no more than a cursory enquiry as to their

value or whether a vast amount of time was to be spent in the

gtudy and congideration of the applicability of the simpler

statistical devices to the material in hand. IFurthexr, the

fact was fully appreclated that such study might do no more than

confirm conclusions reached in a much more casual manner and

in this event, the only return for the work would be an

increased understanding of the matter by the author.

' On the other hand, the scientific investigation of
skeletal relationships in sheep 18 an entirely new field of
research and it was felt, that the only course to pursue was
one which would ensure that a firm foundation was lald for
future work by a thorough examination of the analytical
methodology.

The scope of this work was also resiricted to some extent,
by the fact that in many ceses it is impossible to express in
‘precise terms of measurement all that is apparent to an expert
judge of sheep,. TFor exemple, a judge may see in the faclal
expression of an animal, indications of a lack of robustness
which will enable him to forecast with considerable accuracy,
the wealmesses of general conformation to be expected; agaln
a look of"mnervous excitement® is frequenily seen in animals of
poor fattening ability., Such indefinableimpressions would
obviously be obtained only by expert obse;vers and 1t would

be quite impossible to express them in mathemsatical terms,
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When all the measurements had been made, an enquiry was
undertaken with a view to dlscovering the more common bellefs
held by breeders relating to correlations, This enquiry was
postponed until after the completion of the measurements because
it was realised that preconceived ideas may often unconsciously
biag an investigator in a particular direction, The aim of this
work is neither to prove nor to digprove beliefs current
smong breeders but to approach the question with an open mind,

unblased by expected relationships.

THE MEASUREMBNTS .

In the majority of cases, the measurements will require no
more description than the names and the numbers which refer to
the disgrems. The d:lffice;.]ftoiu :s%fa%ie i€e§§k51n§c£§ seaénei%suPr::{-nten;‘ls
and in few cases, will additional remarks be necessaxy.

Tlgs 1 and 11 show the outline of a shorn ewe from the gide
and from the front; the reference points are shown by ﬁumbers.
In order to avold the confusion of too much detail on one
dlagram, a separate sketch (Fig 111) is given of the skeleton
of a sheep, the actual points of reference being enclosed by
small red cirecles, Thie sketch is ﬁot intended to be beyond
criticism but is sufficiently accurate to show the position of

reference poinis,

1. Width of Nose, Fig., 11. 8 —=-www a.

In such small measurements as thls,it is apparent that a
very small actual error would be a large relative error.
Actually this measurement was comparatively easy to make but

‘mogt measurements of this size are not regarded with confidence,

£ 2, width between gxég; Fig 113 D ~=-= Db.
2. Wigéh of {(outgide) eye-gsetting Tig 11; c---cC.

4, vwidth between ears. Fig. 11; 4 --- 4,

This measure was made immedimtely in front of the ears,

5. Width between shoulders points Fig 111 e =-- e.

This wes a fairly difficult measurement to make and is

therefore less rellable than most.




JO TH: The remainder of the measurements and their

reference numbers are all to be found on Figs. 1 and 111.

6. Wwidth between jaw points - point 5A on each side.

7.  Length of face; { --~ 2,

8. Length of head; { === 4.

Length of lower Jaw; ~e= 6,

10. Poll to jaw angle; 3 ~-- 5A,

1. Length of neck; 4 --- 7.

This measurement was attempted but it was found quite
impossible to obtain reliable results.

12. Length of shoulder-blade {(scapuia); 11 --- 12.

13, _Breadth of scapula; 11 -~-- 17.

This measurement also proved unreliable owing to lack of
clear definition of the posterior border of the blade, dus to
the fact that 1t was held so closely to the body.

14, Length of humerus; 12 --- 13.

It will he seen that this messurement actuaslly includes
more than the humerus proper as it is made 4o the point of the
elbow (olecranon process) as indlcated in the dlagram.

15, Length of radius; 13 --- 14.

Strictly spesking this portion contains two bones, the
radius and the ulna; the olecranon process (point 13) being part
of the latter,

16, Length of fore-cannon; 14 --- 19.

This really includes the carpal bones of the jolnt., It
would have been preferable for point 14 to be below rather then
above the carpals but a more clearly defined point of reference
was obtalned in the position indicated.

17, Length of fore-pastern; 19 ~-- 16.

Fot only was this measurement small (Bee remarks on width
of nose) but also was very difficult to meke. TFor similar
reasons an attempt %o messure pastern slope was also unsuccessful.

18. ZLength of pelvis (Hook to pin) 20 --- 22,

19, Hook to thurl 20 --- 21.




9.
20, Thurl to pin; 21 --- 22,

A clearly defined point at the thurl (aoetabulug) was
difficult to obtain for the above two messurements and no great
confidence should be placed in them, .

21. Length of femur 21 --- 23,

The thurl point was easler to locate from this angle.

22, Length of tibia; 23 --- 24.

This is of the same type ag the humerus ete. - the measuremen

is named according to the principal bone but really includes

movre.,
23, Length of hind cannon 24 --- 2§,
24, Length of hind pastern; 2§ --- 26.

This meagurement like "fore pastern” was qulte unreliable.

6 29, Length of thoracic vertebrae; 7 --- 9.

. 26, Length of loin; 9 --- 10.

27. Bddy depth; 8 --- 19.

—

Point 19 was located between the legs on the brisket.
28. wither height; ground level to 8,

5 During all measuring the sheep were standing on a conorete

floox.

29, Shoulder point to last rib; 12 --- 27.

30, Body width (at girth); 18,
That is, the width through the body at point 18,

31. Body width (at last rib) 27.

For obvious reasons this will be less reliable than the
measurement immediately above.

32, width of loin (front) at point 9.

33, Width of loin (rear),.

Thid measurement was made immediately in front of the
hooks,
34, Width between hooks.

This was teken from the outside boundary of each hook
(point 20),
o 3%. Width between pins.




10.
This measure was not easy to mske and was taken

between the most posterior "points® of the pin bones (22),

36.

Girth.

Teken behind the elbhow,
Helght to hook; ground level to 20.

7.

38, Height to pin; ground level to 22,
39, Body Length; 12 ~-- 22,

40, Angle of hook,

This is the angle enclosed by the points 23 to 24 to 25,

Thig measure is recorded but it is not felt that 1t can be

relied on to any great extent but would be useful only in

indicating future lines of investigation.

41,

An endeavour was made to secure gome expression of the

development of the brisket but no reliable measure could be

found.

42,

It is necessery also that some method be evolved for measuring

slopes (e,g, pelvis, shoulder, etc.) which will give reliable

resgults.

more acocurate than direct measurement, is not considered to be.

entirely satisfactory.

R R S T P

The method employed in this paper, although probadly
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FIG 1

THE MEASUREMBENTS.,

FIG,







SKELETAL CORKELyp1oNS IN THE N.%.

ROMNEY  ypRrsi.

MEASUREMENTS . 895 . ES7 B676 745 E558 K544 | XOR1 oo 589 168 E240 El0  ELL9 E36 ES86  E25 K184 1076 564 _E11

1. Width of nose 2,1 2.0 2.0 2.2 2.2 2.1 EEEEEEEE 2.0 2.1 1.9 2.1 2.0 2.1 2.1 2.0 2,0 2.0 20 2.8
2. Width between eyes 2.8 2.7 29 2.8 3.2 2.6 NS 2.6 2.7 2.8 2.6 2.7 2.8 2.8 o.8Ro0y . 2.6 2.8 2.%
3. Width outside eye~setting 4.8 5.3 4.9 5.3 5.3 5.0 5.1 5.2 Br2 5.3 B.l 5.0 B2 [ BE2 5.2 5.286,1 " 5.2 5.0 5.0
4. Width between ears 5.8 5.9 3.8 4.1 3.9 4.0 SN 40 4.0 3.9 4.0 4.1 3.8 3.9 4.1 5.8 3.9 4.2 3.8
5. Width between points of jaw 3.6 3.4 3.7 3.8 3.6 3.5 3.6 gis 3.6 3.5 3.2 3.6 3.3 3.2 3.6 3.8 3.3 3.7 3.8 3.6
6. Length of face 5.1 5.3 4.8 5.3 5.5 5.2 . 1.9 5.1 5.1 5.3 5.1 5.2 [ .28 4.7 4.9 5.1 85
7. Length of head 9.8 10.0 9.6 10.3 10.3 10.1 BN 9.6 10.3 9.6 10.1 9.6 10.1 10.2 10.0 .9.5 9.8 10.1 10.3
8. Length of Lower Jaw 7.5 8.2 7.4 7.7 7.8 7.7 RN 7.6 7.6 7.7 7.4 8.0 7.6 7.9 7.1 7T 7.7 8.0 7.8
9. Poll to Jaw angle 5.8 6.1 6.0 6.2 6.0 5.8 BN 6.0 5.7 B.9 6.8 5.9 b.8 6.0 800058 8.1 6.0 6.0

10. Length of shoulder blade 8.3 8.2 8.1 8.9 6.4 8.2 8.0 9.0 8.5 8 3 8.0 8.5 8.0 8.4 8.8 8.2 8.2 8.2 8.6 8.3

1l. Length of humerus 6.9 6.7 6.3 7.1 6.9 7.1 BN 7.0 6.9 6.7 6.9 6.3 7.0 .6.b 8.8 7.5 8.8 .78 7.3
12. Length of radius 7.0 7.7 7.5 7.9 7.7 7.8 IR 7.2 7.7 7.2 7.3 7.3 1.3 TEa s ML T T 1.5
13. Length of fore-cannon 5.0 5.4 4.8 5.3 5.5 5.5 BN 5.5 5.2 5.1 5.3 5.1 5.3  b.b .30 6.2 5.3 6.4 B.b
14. Length of pelvis 8.7 9.5 9.0 9.2 9.2 9.0 8.9 g98. 8.8 9.1 8.9 9.4 8.8 9.1 9.3 9.1 9.2 9.1 9.8 9.5
16. Hook to thurl 4.8 6.0 4.6 5.0 5.2 5.0 - B 4.6 5.1 4.3 5.0 4.8 5.3 5.2 5.2 5.2 b6.6 5.1 5.0
16. Thurl to pin 4.8 4.7 4.6 5.0 5.2 5.0 4.6 B 4.6 5.1 4.4 5.0 4.4 4.8 5.0 4,7 4.8 4.8 5.2 5.0
17. Length of femur 7.5 7.8 7.6 7.2 7.4 7.6 B 7.3 7.4 7.3 7.2 6.8 7.7 7.9 ToomeEY . 74 8.1 7.8
18. Length of tibia 0.0 10.4 10.3 10.3 10.3 10.5 10.0 319.7 9.7 10.2 9.6 9.9 9.3 10.2 10.3 10.4 10.0 10.0 10.8 9.7
19. Length of hind cannon 5.8 6.2 5.8 6.1 6.3 G.4 G.2 6.3 6.2 6.1 6.2 6.3 5.7 6.5 6.2 6.2 5.8 6.1 6.4 6.1

20. Length of thoracic vertebrae 9.5 10.7 9.9 11.8 9.8 10.7 9.8 10.9 10.6 10.2 0.6 10.0 10.3 10.0 0.0 10.3 10.6 10.9 10.8 10.6

21. Length of loin 7.8 - 8.1 7.4 8.3 8.2 7.8 7.6 80 8.3 7.8 7.4 8.6 7.8 7.7 7.8 8.6 7.6 7.6 8.2 7.6
22. Body depth 11.4 12.0 11.5 12.3 11.9 12.1 11.6 33,0 11.8 12.2 12.0 11.8 11.7 12.2 11.8 12.3 12.2 12.1 11.9 11.8
23. Wither height 25.9 25.0 23.7 24.7 24.4 24.1 22.2 95,8 24.5 24.1 24.8 24.9 23.4 23.9 25.2 24.8 23.1 24.8 25.1 26.6

24. Shoulder pt. to last rib 13.5 14.0 14.0 14.6 13.7 135.5 18.7 14.3 13.8 14.0 14.2 13.0 13.2 13.8 14.5 14.4 14.0 14.0 14.6 14.3
26. Width between shoulder pts 7.6 7.5 7.2 7.7 8.2 7.4 7.0 7.6 7.8 7.6 7.8 7.6 7.2 7.4 7.6 GG R0 7.3 7.8 7.7
26. Width of body, (girth) Ted T2 649 V.2 6.8 7.2 645 BE0 6.8 8.2 7.l T4 648 7.0 7.8 oMM Ld B B 7.8
27. Width of body(last rib) 10.3 10.5 10.7 9.6 9.8 9.7 EEREEE 9.0 10.7 10.5 10.3 10.3 10.7 10.6 10.6 101 10456 10.2 10.6

28. Width of loin (front) 4.7 5.2 5.0 bB.l1 5.0 5.2 [Sagd BB 5.0 5.3 4.9 5.0 4.9 5.3 5.9 40 5.0 4.9 5.0 B0

29. Width of loin (rear) 5s3 642 5eB 64l 6.0 G.2  Beb IR 6.0 6.3 6.2 6.l 6.1 6.0 649 642 6.0 6.0 6.1 643

30. Width between hooks 7.9 8.3 8.2 78 749 8.0 7 ¢4 8.2 7.7 7.9 7.6 7.8 7.8 s drSyd B8a2 8.2 8.0 79 8.2 7.9

51. Width between pins 2.7 2.5 2.8 2.4 2.7 2.4 248 £ 2.2 2.4 2.3 2.6 2.2 2.6 2.4 Z.SIE 8.8 2.2 2.5 2.9

52. Girth. ' 54.0 338 3343 34.8 33.4 34,2 50e8 34,5 33,6 56,0 33.2 33.5 34.0 34.0 353 3548 34e3 34.2 35.3 34,6

33. Helght to hook 2444 2643 24,7 24.6 26,4 26,0 2448 26,6 25.5 25,0 24.8 . 24.9 23.4 24.2 25.2 25.2 23.9 24.2 26.8 24.6

34. Helght fo_pin‘  ui 3 09.7..22.0 2084 21,8 20,3 20.5 . 2041 20.8 21.2: zogeﬁuéo,zh¢19,7.“1e,4 19812062  19.8 194, 2048, 213 1965 .
36. Body length ' 8640 '20,2 27,0 13040 29.0 .28.7 NS 20.0 27.2 28.7 27.8 28.0 27.1 28.7 i29.1 2942 28.2 28.2 30.0 28.8..
56. Angle of hock (in degrees)l22 133 128 122 131 128 120 127 . 131 125 122 132 ‘126 127 :1125 118 133 184 v

87. Size index Bfsl 2843 27.0 20,6 28.1 28.0° 2CEE8 WalLo 27.7 2B8.5 27,8 BUE BTL 8700 880 oBie e o%.9 29.1 28.4

P



13.
THE RESULTS,

It is apparent that the maximum number of correlation
coefficients that could be calculated from the data collected,
would nunberimny hundreds and since the time involved in the
preliminary work was so great 1t was, unfortunately, necessary
to limit the number of coefficients calculated.

As was mentioned earlier in this paper, an enquiry was made
to discover the more common opinions held by breeders in
regard to skeletal correlations., Ags a result of this enquiry,
it appeared that the majorlty of ideas were concerned with the
relation of various parts of the Ludy to the length of the cannon
and to head measurements,

It seemed appropriate, therefore, in selscting the limited
number of coefficients to be calculated at'present, to compute
those which were apparently of greatest interest to breeders,
vliz. those relating to the cannon and to head measurements,

The general principles involved in the interpretation of
the coefficients,are discussed in those sections (Part 11)
which concern the development of sultable analytical devices
for treating the data. The application of these principles to

particular cases will not, therefore, require to be considered
here in detall,

The results are summarised in tabular form below. As
digcussed in Part 11 the significence of o correlation
coeffipient depends on 1ts relation to its probable error and in
this work e simple expedient was adopted to save time from -
unnecessary calculation, As a result, the lowest significant
goefficient was found to be t 0.47. The effect of erroxr of
measurement is, however, to reduce the coefficients below their
true value; it will be seen in the discussion that for this
reason, coefficients smaller than # 0.47 are regarded as

slgnificant,




TABLE 1.

CORRELATION COEFFICIENTS (r) BETWEEN "THE SIZE
INDEX" AND VARIOUS MEASUREMENTS; WITH THE PERCENTAGE

INDEPENDENT VARIABILITY (P.I,V.)I OF THE LATTER,*

MEASUREMENT

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)

Length of head
Length of face

width (outside) eye-setting

width between ears
Poll to jaw

Length of fore-cannon
wither height

Body Depth

"Length of shoulder-blade

Shoulder slope

Girth

Length thoracie vertebrae
width body (et glrth)
Width body (at last rid)
Height to hook

Hind cannon

Body length

Length of pelvig

Lengtn of loin

width between hooks
Pelvis slope

Ratio head length to

width of (outside) eye-setting

X

+0.81

' 40,62

+0.33
+0,65

+0,36
+0.59

- +0.82

+.62

40.67

-0.30
+0.79
+0 .47
+0.54

' +0.39
- +0.69

+0.47
+0,78

+O;75'

+0.49
+0.66

'”0002

+0.44

14,

2.1.V.
59%
79%
94%
76%
93%
81%
57%
78%
74%
95%
617%
88%
847
92%
72%
88%
627
66%
87%
75%
100% -

897

/

+ The "percentage independent variability" is obtained by

using Sumner's factor (see Part 11).




ZABLE 11.

GROSS AND NET CORRELATION COEFFICIENTS BETWEEN
"LENGTH OF FORE CANNON" ANWD OTHER MEASUREMENTS.

MEASUREMENT .

15,

GROSS r. NET r.
(1) Length of face, +0,48 +0.18
(2) ZLength of head +0.59 40.24
(3) Poll to jaw 10,27 +0.08
(4) ZLength of‘pelvia +0,60 +0,30
(9) Length of hind-cennon +0,69 +0.58
(6) Length of thoracic vertebrae 10,39 +0,16
(7) Length of loin +0.33 +0.06
(8) Body depth +0.47 +0, 16
(9) wither height +0.52 +0,08
(10) width vody (at girth) +0,22 -0.15
(11) Width body (at last rib) 4-0.01 -0.32
(12) width between hooks +0,18 -0.35
(13) Girth +0,25 -0.44
(»1’4) Width' of (outside) eye setting +0.34 +0.19
(15) Body Length +0,66 +0.,40
(16) Pelvis slope -0,03 -0.02
(17) shoulder slope -0.13 +0,06
IABLE 1149.
GROSS AND FET CORRELATION COEFFICIENTS BETWEEN
"LENGTH OF HEAD" AND OTHER MEASUREMENTIS,

Mesgurement Gross,r Net.r
(1) Length of face +0.84 +0.73
(2) Body depth 40,51 +0.02
(3) width body (at girth) +0,48 +0.09
(4) w1ath,boay (Last rib) +0,36 +0,08
(5) shoulder slope ~0.28 -0.07
(6) Pelvis length +0,64 +0.10




TABLE 1V

GROSS AND NET CORRELATION COEFFICIENTS BETWEEN
"WIDTH OF (OUTSIDE) EYE-SETTING" AND OTHER

16,

MEASURBMENTS ,
Measurement Gross r, Net ».
(1) width between ears 10.28 +0,09
(2) width body (at girth) +0.02 -0.20
(3) width body (at last rib) -0.01 -0.16
(4) width between hooks. -0,02 -0.34
IABLE V

GROSS AND NET CORRELATION COEFFICIENTS BETWEEN THE

RATIO OF "HEAD LENGTH" TO “WIDTH OF (OUTSIDE) EYE-SETTING"

AND OTHER MEASUREMANTS.

Megsurement Gross xr. Net r.
(1) Tore cennon +0.24 -0,03
(2) Body depth +0,02 -0.36
(3) Body width (at girth) +0,40 +0.21
(4) Body width (at last rib) +0.32 +0.18
(5) width between hooks ‘ +0.36 +0,10

TABLE V1.
GROSS AND NET CORRELATION COEFFICIENTS BETWEEN

NWIDTH BETWEEN EARS" AND OTHER MEASURIMENTS,

Measurement Gross r, Yet r,
(1) Body width (at girth) +0.09 -0.41
(2) Body width (at last rib) +0.14 -0.16:
(3) width between hooks +0.36 -0.12

TABLE V11.
GROSS AND NET CORRELATION COEFFICIENTS BETWEEN

"POLL TO JAW" AND OTHER MEASURUMENTS .,

geaagremeg: ’ ' Gross r, Netox.
(1) Body depth 40,20 -0.03
(2) eirtn -0.02 -0.53.
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TABLE V141

SUNDRY GROSS CORRELATIONS.
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+0,69
+0.60
+0.93
+0,65
+0.38
+0,59
+0.74
+0,64
+0.54
+0.,46

+0.59

+0.13
+0.46
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