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ABSTRACT

A NUMERICAL TAXONOMIC STUDY OF THE FEATHER MITE

GENUS BREPHOSCELES (PROCTOPHYLLODIDAE: ALLOPTINAE)

Frederick T, Posey
Master of Science

Youngstown State University, 1972

A numerical taxonomic study is presented for the genus Brephosceles.
The phenetic relationships of the OTU'S from five of the six species groups
of Brephosceles are examined using a number of numerical taxonomic tech-
niques. The results of four types of clustering methods are compared
using cophenetic correlation coefficients, The results of the numerical

taxonomic study are used to propose a reevaluation of the genus Brephosceles,
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INTRODUCT ION

While large numbers of publications have appeared over the last de-
cade examining the techniques of numerical taxonomy, few attempts have
been made to apply these methodologies to the solution of actual taxono-
mic problems., This investigation is directed toward the phenetic rela-
tionships of six species groﬁps of the feather mite genus éreghoscelgs
(Proctophyllodidae) using methods of numerical taxonomy.,

Conventional taxonomic studies of the parasitic Acarina have stress=-
ed the use of two or three weighted characters which are believed to re-
present adaptations to corresponding hosts. It has been suggested that
taxa produced in this fashion may represent unnatural assemblages. The
purpose of the present study is to unmask these unnatural groupings using
methods of numerical or phenetic methodologies in an attempt to further
elaborate the association between host and parasite.

Feather mites belong to the acarine superfamily Analgoidea and are
found to be obligate ectoparasites living in or on the family of birds.
They are commonly found in tandem between the barbs of the wings and
tail feathers and apparently exist-as scavengers living on feather
fragments and sloughed skin cells (Atyeo and Braash, 1966), The com-
plete life cycle develops through the following stages; egg, larva,
protonymph, tritonymph, and adult. The non-feeding deutonymph is -

absent in the Analgoidea.
Brephosceles, Historical Account

Gaud (1957) first recognized three suprageneric subdivisions of the



feather mite family Proctophyllodidae which include the Alloptinae,
Proctophyllodinae, and Trouessartinae. Subsequently, Atyeo and Peterson
(1971) raised the Alloptinae to the familial level and reassigned the
Trouessartinae to the new family Alloptinae. Concomittantly, Peterson
(19714, 1971b) described two additional subfamilies in the Alloptidae;
the Echinacarinae and the Oxyalinginae. Thus, the Alloptidae includes
the subfamilies Alloptinae (s.s.) (12 genera), the Trouessartinae (10
gemera), the Oxyalinginae (5 genera), and the Echinacarinée and
Thysanocercinae (monobasic),

The Alloptinae (s.s.) as redefined contains two complexes. They
include the Alloptes complex (6 genera) in which the termini of the
males is entire, i.e. the terminal lobes are fused, and the Brephosceles
comblex (6 genera) with males bearing a marked bifurcation of the ter=
minus, In the future, each may be afforded suprageneric status,

The genus Brephosceles was first erected by Hull (1934) for feather
mites having males characterized by the development of the terminal
lobes and displaying lamellae on their margins. In 1968, Peterson and
Atyeo described five new genera related to Brephosceles on the basis of
development of certain setae, male genital regions and the condition of
epimerites I, Later, Peterson (1971) revised the genus Brephosceles
erecting six species groups each of which is restricted to a single avian
order. The genus is one of the largest taxa of the Alloptinae containing
thirty-nine species. Table 1 is a complete listing of the species,
species groups, and the order of birds to which each group is restricted

as monographed by Peterson (1971).



Table 1. The Brephoscelss species

Group I - the forficiger group

Containing only one species, this taxon is restricted to the
Gaviiformes (loons).

Brephosceles forficiger
Megnin and Trouessart (1884)

Group II - the decapus group
This group contains thirteen species of which all but three are re-

stricted to a single host species, The entire group is restricted
to the Procellariiformes (shearwaters and petrels).

Brephosceles decapus
Gaud 119535
Brephosceles superbus
Dubinin z19495

Brephosceles prolatus
Peterson (1971

Brephosceles pachyptilae
Peterson (1971

Brephosceles pelagicus

Vitzthum Z19215

Brephosceles lunatus

Peterson (1971) -

Brephosceles pterodromae
Peterson (1971)

Brephosceles puffini
Peterson (1971

Brephosceles marlae
Peterson 219715
Brephosceles selenopeltatus
Peterson 119715

Groups III - the marginiventris group



Table 1. continued

Of the five species in this group, two are restricted to a single
host while the remainder are recorded from two or more hosts, This
species group is restricted to the Procellariiformes (shearwaters,
petrels, and albatrosses).

Brephosceles margineventris
Trouessart (1889)

Brephosceles diomedei
Atyeo and Peterson (1970)

Brephosceles disjunctus
Peterson (1971)
Brephosceles lanceolatus
Peterson Z19715
Brephosceles bilobatus
Peterson %19715

Group: IV - the lambda group

This small group of four species, restricted to a single host, is
restricted to the Anseriformes (ducks, geese, and swans).

Brephosceles lambd
Trouessart (1885)

Brephosceles discidicus
Peterson 119715
Brephosceles anatina
Dubinin i19515
Brephosceles anhimae
Peterson Z1971$

Group V = the geranoxenus group
These two species of mites are ectoparasitic on two orders of birds -
Gruiformes and Charadriiformes. B. geranoxenus is associated with

a single host while chaubaudi is associated with three different
species of birds.

Brephosceles geranoxenus
Peterson Z19685



Table 1. continued

Brephosceles chaubaudi
Gaud (1968

Group VI - the charadrii group
The charadrii group is the largest species group of Brephosceles
with seventeen species. Seven of these species are restricted to
a single host while the remaining ten are found associated with

two or more hosts. The group is parasitic on the Charadriiformes
(sandpipers and plovers). )

Brephosceles charadrii
Dubinin 119515
Brephosceles haematopi
Peterson 11971
Brephosceles turgidus
Peterson i1971
Brephoscles stephanibycis
Peterson z19715
Brephosceles afribycis
Peterson z1971$

Brephosceles furcifer
Trouessart (1885

Brephosceles vanelli
Gaud (1959)

Brephosceles belonopteri
Peterson 219715

Brephosceles tuberi
Peterson (1971)

Brephosceles longistriatus
Peterson (1971

Brephosceles constrictus
Peterson (1971

Brephosceles hoplopteri
Peterson <19715

Brephosceles inornatus
Peterson (1971)



Table 1. continued

Brephosceles chilensis
Peterson (1971)

Brephosceles virginensis
Peterson (1971)

Brephosceles lobivanelli
Peterson (1971

Brephosceles collaricus
Peterson (19715




METHODS AND MATERIALS

Materials Utilized

All specimens used in this study were obtained from the feather
mite collection housed at Youngstown State University. Each individ-
ual specimen was considered as an OTU (operational taxonomic unit).

A1l OTU's had been identified, mounted on a slide, and ca£alogued prior
to use in the present study. It was the author's intengion to obtain at
least eight replicates of each specles, especially those of the species
group VI, By using many replicates, it was thought that the extent of
intrataxon variation and variation due to different hosts could be de-
tected. Since only those slides were used that were in perfect condi-
tion, it was not always possible to obtain eight replicates of every
species. However, the use of such specimens made the use of the N.C.
designation (no comparison) unnessary.

All the females Qere measured on an American Optical Company model
Fifty scope equipped with a floating stage. The males were measured
with a Uild-Heerbrugg phase contrast microscope. Measurements were made
with tﬁe use of a micrometer disc eyepiece and were immediately conver-
ted to microns using a table of equivalents. The measurements for each
OI'U along with the na me of the host and the identification number of

the slide were then recorded on a data sheet,
Characters Utilized

Character selection for the present study was based on the crite-
rion suggested by Sokal and Sneath (1963). In this sense, a character

STATE UNIVERSITY 284345
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is considered to be any attribute of a group of organisms that varies
from one specimen to another and can not be logically subdivided.
These characters may be either quantitative, measurements of different
parts of the body, or qualitative, the presence, absence or state of a
character. Of the sixty characters eventually chosen, eleven were
qualitative and forty-nine quantitative.

Since feather mites display marked sexual dimorphism, only nine-
teen of the sixty characters were common to both sexes. fhirty-nine
characters were selected for the females and forty for the males. Ta=-
bles 2 and 3 1list the characters indicating type and area of the body
utilized for each sex. The character state values for each OTU were
punched on computer cards for processing and are on file in the Biology
Department, Youngstown State University.

As a result of segments being fused, lost or modified in the acari,
the body has been arbitrarily divided into the following regions; the
gnathosoma, (chelicerae and pedipalps) the propodosoma (region of legs
I and II) and the hysterosoma (regions of legs III and IV plus termin-
us). The latter two regions collectively are referred to as the idio-
soma., Thus the idiosoma (propodosoma and hysterosoma) is characterized
as the entire body of the mite exclusive of the mouth parts. The ter=-
minal partion of idiosoma posterior to legs IV is .referred to as the
opisthosoma.

An effort was made to select characters in each area of the body.
For both male and female OTU'S extensive use was made of idiosoma chae-
totaxy. The nomenclatural system used in the present study was origin-
ally developed by Atyeo and Gaud (1966) and subsequently modified and

adapted to Brephosceleg by Peterson (1971).



Figure 1. Dorsal view of a Brephosceles male showing all auantitative
measurments,
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Figure 2.

Ventral view of a Brephosceles male showing all quantita-
tive measurments,
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Figure 3. Ventral view of a Brephosceles female showing all quantita-
tive measurments.







Figure 4.

Dorsal view of a Brephosceles female showing all quantita-
tive measurments.
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According to this scheme (figures 1-4) the dorsal propodosoma
bears four types of setae; long conspicuous external scapular setae
(sce) approximate to the smaller internal scapular setae (gci), a pair
of external vertical setae (ve), and a small unpaired internal vertical
microseta (vi). The dorsal hysterosoma ideally displays five trans-
verse rows of setae each containing a dorsal pair (d) and a marginal or
lateral pair (1) referred to as dq.5 and 1y_5 respectively. Yet another
pair of setase, the internal postanals (pai), are found on the mesal
margin of the hysterosomal lobes in the males and on the internal mar-
gins of the terminal cleft in the females.

There are six pairs of setae found on the ventral idiosoma; the
sternal setae (3), the coxal setae (cx3), three pairs of central setae

(eq_3), and a single pair of adanal setae (a).

In addition to the idiosomal Chaetotaxy, a number of structural char-

acters were used. Most of these characters are of the a qualitative nature

and include the shape of the pregenital apodeme, the shape of epimerite

I, and the development of the surface fields.

Table 2. Characters used for Brephosceles females,

I. Dorsal Idiosoma

Propodosoma - 7 quantitative characters
1. length of propodosoma
2, width of propodosoma
3. distance vi to sce
4. distance vi to sci
5. distance sci to sci
6, distance sce to sce
7. distance sci to sce

Hysterosoma - 22 quantitative characters

8. length of hysterosoma



Table 2. continued
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I

9.
10.
11.
12,
13.
14.
15,
16.
17.
18.
19.
20,
21.
22.
23.
2.
25.
26.
27
28,
29.

width of
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance

distance 4

distance
size of ¢

hysterosoma
to
to
to
to
to
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to
to
to
to
to
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II. Ventral Idiosoma - 4 quantitative characters

30.
31.
32.
33.

distance
distance
distance
distance

g1 to g
s tos
pga to s
pga to ds

ITI. Body size - 2 quantitative characters

34.
35.

body leng
body widt

th
h

IV, ratios = 3 quantitative characters

36.
37.
38.

propodosoma length to width

hysteroso
body leng

ma length to width
th to width

V. Qualitative characters - 1

39.

setae d3

present (2) or absent (1)




Table 3. Characters used for Brenhosceles males.
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W

I.

I1.

Dorsal Idicsoma

Propodosoma - 6 quantitative characters, 2 qualitative

1.
2e
3.
4e
5.
6.
7.
8.

Hysterosoma - 19 quantitative characters, 4 qualitative

9.

10,
11.
12,

13.
14.
15.
16.
17.
18,
19.
20,
21.
22,
23.
2.
25.
26,
27,
28.
29.
30.
31.

Ventral Idiosoma - 5 quantitative, 4 qualitative

32.
33.
34

vi absent (1) or present (2)

distance vi to sci

length of propodosoma

width of propodosoma

ratio of length to width
distance sci to sci

ve absent (1) or present (2)

distance from propodosoma to hysterosoma

shape of

11: spiculiform (1), setiform (2),

lanceolate (3)

distance

17 to 14

length of 11

shape of

sh: spiculiform (1), setiform (2),

lanceolate (3)

distance

hitgth

dq present (2) or absent (1)

distance
distance
distance
distance
distance
distance
distance
distance
distance
d), above
distance
distance
distance
distance
width of

ratio of length to width of hysterosoma

distance

d2 to d2
L to L
d2 to 1

at midline

hysterosoma to cleft

cleft to
d3 to d3
d, to g
d3 to dj
d/ topai

ds at midline

(2) or below (1) 13

15 to 15

vi torcleft

d> to lg
1> to 15

at midline
at midline

hysterosoma at 11
length of hysterosoma at midline

s tosg

shape of epimerites I: 1, 2, or 3
development of surface fields:
well developed unfused (1)

well develoned ventral Shleld (2)

poorly developed (3)
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Table 3. continued

35, distance cx3 to cx3

36. distance cq to c

37. distance s to ¢4

38, length of genital organ

39. subgenital shield present (2) or absent (1)
40, shape of pregenital apodeme: 1, 2, 3, or 4

Computational and Analytical Methods

The procedures and terminoldgy used throughout this study are pri-
marily those developed by Sokal and Sneath (1963). Most of the data
processing was carried out by the Numerical Taxonomy System of
Multivariate Statistical Programs (NT-SYS). The author wrote a fortran
NT program using the correlation coefficient (r) and the weighted pair
group method using Spearman's sums of variables (WPGMS) as a clustering
technique. Preliminary calculations were carried out using this pro-
gram and the results parallel those obtained using the NT-SYS program.
In addition, a program was prepared for the averaging of the basic data
matrix to produce condensed or averaged OTU'S. All of the data process-
ing was carried out at the Youngstown State University Computer Center.

Since an unusually large number of OTU'S of different sexes utile
ising different characters were employed in the present study, eight
basic data matricies were constructed for the data processing. They are
as follows:

1. charadrii males - 92 OTU'S
2, charadrii females- 94 OTU'S

3. decapus males = A7 OTU'S
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4. decapus females - 61 OTU'S

5. groups 3, 4, and 5 males - 37 OTU'S
6. groups 3, 4, and 5 females - 43 OTU'S
7. average charadrii males -~ 17 QOTU'S

8. average charadrii females - 14 OTU'S

Two types of similarity coefficients were employed, the Pearson
product-moment correlation coefficient (r), and the average distance

coefficient (g). The fq{mer can be calculated by the computational

formula 5 3 N),C,"“" (Z X )(Z.| )

TG k)

While the latter calculated as follows:

djlz'=(2x +Zx —ZZ X X

Pe i=1 int, 19 IR

In most studies requiring the use of either of the above coefficients,
transformation of the‘basic data matrix is necessary if meaningful re-
sults are desired. Rohlf and Sokal (1965) found that the best results
using the correlation coefficient were obtained when character states
wvere standardized by conversion of the mean to zero and the standard
deviation to one according to the following equation:
x'ij = xij - X3/54

where x'ij is the standardized or transformed character state, xij is
the unstandardized or raw character'state, X3y is the mean of all the
character values, and Sj is the standard deviation., Such standardiza-

tion results in each character receiving equal weight regardless of its
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relative size. The immediate effect of this procedure is a decrease in
similarity between OTU'S, In the present study, no correlations less
than 0.85 were found using unstandardized characters. However, when the
original data was standardized, negative correlations as high as -0.20
were obtained. When data is standardized for use in calculation of the
average distance coefficient there is little difference between the re-
sulting matrix of associations and that obtained using raw character
states. Moss (1968) found cophenetic correlations betwees standardized
and unstandardized data as high as 0.927 for the distance coefficient
but only 0.374 for the correlation coefficient.

When most characters are measurements of different parts of the body
and the OTU'S are of different sizes, the best method of calculating
coefficients of association is the correlation coefficient (r). If the
average distance coefficient (d) is used in such cases, the character
states must be converted to a percehtage of the total body length or the
resulting phenograms will be a measure of similarity of size rather
than shape. ‘Since the current study employs a large number of contin-
ous quantitative variables as characters, only results obtained using
the Pearson product-moment correlation coefficient are reported.

Once data has been standardized and a matrix of associations cal=-
culated, some type of clustering technique must be used to summarize
graphically the phenetic relationships between OI'U'S, These techniques
are referred to as hierarchical clustering schemes and a wide variety
have appeared in the literature. Of the numerous types used in the pre-
sent study, it was found that the unweighted pair group method using
arithmetic averaging (UPGMA) and the weighted pair group method using

arithmetic averaging (WPGMA) gave the highest cophenetic correlations
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between the original matrix of correlations and the resulting phenogram.
According to Rohlf (1970), of all the hierarchical clustering schemes
which make use of two dimensional displays and which place similar OTUS
together, the UPGMA gives the best results.

The precision with which a given clustering technique translates
a matrix of correlations into a phenogram is measured by the cophenetic
correlation coefficient. A high correslation shows a minimum distortion
of the original matrix of correlations and indicates a high degree of
confidence that the resulting phenogram is an accurate representation
of actual phenetic relationships. Low values indicate a large amount
of distortion and a low level of confidence in the phenogram produced.
While no acceptoble levels of corrglation have been established for use
in numerical taxonomic studies, values much less than 0,80 are generally
considered to be questionable. In the present study, only phenograms
having cophenetic correlations of 0,79 or higher have been used.

A total of eight phenograms were produced each one corresponding
to one of the basic matrices. The clustering technique used in each
case was the UPGMA, Owing to the difference between the phenons produced
in the charadrii group and the existing species, the phenons were ave-
raged and run with species groups three, four and five to determine

their relationship to these groups and to one another,




RESULTS OF NUMERICAL TAXONOMIC ANALYSIS

Calculation of Pearson's product-moment correlation coefficient
(r) from the standardized basic data matrix produced eight similarity
matrices. Each matrix was clustered using a variety of clustering
techniques which produced a total of twenty phenograms., Because a
phenogram is a one-dimensional representation of a multi-dimensional
association, the results obtained for a given clustering method must be
interpreted in terms of the similarity matrix from which it was genera-
ted.. The best metnod of judging such a relationship is the cophenetic
correlation coefficient., This coefficient is a measure of the amount
of information transferred from the similarity matrix to the phenogram
by any given clustering method. Table 4 provides a comparison of the
different types of clustering techniques used with each of the eight
basic data matrices.

The data from table 4 clearly shows the large range of correlations
obtained using the many types of clustering methods in general use. It
can also be seen that in the present study the unweighted pair group
method using arithmetic averaging (UPGMA) consistently gave higher co-
phenetic values than any of the other methods tested. For this reason,

only phenograms obtained using the UPGMA method will be reported here.

The charadrii group

Figures 5 and 6 are the phenograms produced from the basic data
matrices of the males and females of group six, the ghgrad;ii group.

Both phenograms show some disparity between the established taxa and
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the groups produced by the clustering routine. For this reason, it was

decided to draw phenon lines in an attempt to determine the number of

Table 4. Comparison of cophenetic correlation coefficients of several
types of clustering methods.

Data matrix No, of OTU!'S Correlation
UPGMA  WPGMA QOMPLETE SINGLE

Male: charsadrii 92 . 79 . 71 ° 75 .42
Female: charadrii 9% «85 81 «83 e
Male: decapus 47 .88 .86 -— —
Female: decapus 61 : «85 o84 — -—
Groups 3, 4’ and 5 37 <93 .87 - -
males

Groups 3, 4, and 5 43 «86 .85 — e
females

Average charadrii 54, «38 — — —
males with 3, 4,

and 5

Average charadrii 5 <84 —— - i
females with 3, 4,

and 5

phenons present., It was not possible to draw such a line at any given
level of correlation and still produce reasonable groups leading to
taxonomic stability., Therefore, a variable line was drawn around the

0.50 level of correlation for the females and 0,65 for the males. This
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procedure produced a total of fifteen phenons for the females and seven-
teen for the males.

With the exception of phenon 1 (four species and twenty-eight
OTU'S) and some minor splitting (one OTU) of afribyeis, longistriatus,
and hoplopteri, the phenetic groups of the female charadrii are strik-
ingly similar to those produced by traditional methods. Phenon 1 ap-
pears to represent a large homogeneous complex made up of charadrii,
virginensis, inornatus, and collaricus. On the basis of tAe characters
used in the present study, these four species are indistingusihable.
They form a single large phenon similar in structure to most of the
others produced in the study.

Generally, the males of the charadrii group show less affinity with
established taxa than the females. This is not surprising in view of the
fact that all the males of this species group are indistingusihable
(Peterson, 1971). This is also reflected by the low cophenetic corre-
lation obtained during clustering (0.79). Phenon 2 a complex made up of
of three species (longistriatus, charadrii, and virginensis) is very
similar to that found in the female group. One further point concerns
the splitting of the species wvirginensis. The eight OTU'S of this species
are found associated with three widely separated phenons, The remainder
of the phenons show a close relationship to established taxa.

Even though the male charadrii group is represented by a different
group of characters (males and females have 19 characters in common)
the resemblance to the female study is obvious, For example, phenon 2
of the males with it's close association to phenon 3 (inornatus) and 4

(collaricus) shows a strong resemblance to phenon 2 of the females,

e BT T




Figure 5.

Phenogram produced from the correlation matrix of 92
charadrii males. r = 0.,79.
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Figure 6.

Phenogram produced from the correlation matrix of 94
charadrii females. r = 0.85.

29




SRB324

7

BBIABLIE=HSBRC ZRBIGH

848
LIL

L

Nl

™

vig |4

33
|

838
L

|

{1

B5588REEEEEE
| L

|

382868838
I

L

SR 2aBO00 Hog

ORI

N

S, N B R A

N (.
JE3NRRE8RLEY

|

R

40 30 20 0

0

.o ¥ J A J T T T T

CORRELATION

Q
33

339333
LA

48
.

IR
]

1168

gg394%

|

L

HHE

y




Figure 7,

Phenogram produced from the correlation matrix of 47 males
of the decapus group. r = 0.88,
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Figure 8. Phenogram produced from the correlation matrix of 61 fe-
males of the decapus groupe r = 0.85.
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Figure 9. Phenogram produced from the correlation matrix of 37 males
of species groups 3, 4, and 5. r = 0.93.
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Figure 10,

Phenogram produced from the correlation matrix of 43 fe-
males of species groups 3, 4, and 5. r = 0.88,
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Figure 11,

39

Phenogram produced from the correlation matrix of 17 aver-
age male charadrii phenons and the males of groups 3, 4,
and 50 r= 0.88.



40 30 -20

_19

2

-40 -30 -20

-10

0

10 20 30 40
CORRELATION

11




Figure 12.

41

Phenogram produced from the correlation matrix of 14 aver-
age female charadrii phenons and the females of groups 3,
L, and 5. r = 0.84.
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Furthermore, those species that are essentially unsplit in the males are
for the most part unsplit in the females as well (chilensis, afribycis,
yanelli, and stephanibycis). On the other hand, those taxa that wers
split in the males were split in the females (cggragrii, inornatus,

virginensis, collaricus and constrictus).

The decapus group

The phenograms for the decapus group (figures 7 and 8) show a much
» closer relationship to the established species than those of the
charadrii group. This is particularly noticeable in the males. In the
first place, the cophenetic correlation for the males of the decapus
group is 0,88 compared to 0,79 for the charadrii males. This indicates
that the phenogram is a much moré reliable index of phenetic relation-
ships. Secondly, there seems to be far less intrataxon variation. Most
"of the phenons cluster at thersame level and show larger and mors no=-
ticeable gaps between clusters. Finally, there are no large phenons
composed of three or four different OTU's that are indistinguishable.
As in the case of the charadrii group, the similarity between the
phenograms produced by the males and females are remarkably similar,
For example, both prolatus and decapus as well as lunatus and plerodromae
show considerable affinity in both the males and females. Also, both
groups show the presence of cluster involving puffini, marlae and

selenopeltgtus,
Groups 3, 4, and 5

The phenogram produced by the males of groups 3, 4, And 5 shows not




only a high degree of affinity with existing taxa, but also gave the
highest cophenetic correlation obtained during the entire study (0.93
Without exception, each phenon corresponds to an existing species., It
can also be seen that not only are the gaps separating the taxa quite
large, but the intrataxon variation is small with all phenons being re.
lated at the 0,75 level or higher.

Since there are (TU's present from three different species groups

in the basic date matrix, it would be expected that three clusters wou

ted with the species level (for this particular study the species leve!
has not been found to be lower then 0.50), This is exactly the case.
If one were to draw a line across figure 9 at the 0.30 level, exactly
three phenons would be produced each one corresponding to a single spe-
cies group.

While the females of groups 3, 4, and 5 (figure 10) show a high
correlation with established taxa, there are some deviations., For ex-
ample, species group 4 is split by the eight OTU's of groups 5, Whils
this is more apparent in the females, it also shows up in the males as
well, Figure‘9 shows that anhimae of groups 4 clusters with gerancxe:
of groups 5 before it does with lambda of group 4. In addition, some
of the species of the group 3 females show signs of forming a rather
heterogenous cluster in the middle of group 3. One wonders if this
might not be more prgnounced if more OTU's were included in the present
study.

Averaged charadrii phenons as OTU's

The charadrii phenons from figures 5 and 6 were averaged and run
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as individual OTU's with groups 3, 4, and 5. The resulting phenograms
(figures 11 and 12) show that these OTU's form a well defined cluster
with both males and females, These phenograms show a consistent asso-
clation between the charadrii phenons and groups 4 and 5. In both
cases, the charadrii phenons are more closely related to these two
groups than they are to group 3.

Another in teresting effect produced by the inclusiqp of the aver-
age charadrii phenons in this group is the reduction of group splitting.
'This is particularly noticeable in the females. It will be remembered
that group 4 was split by group 5. When these OTU's were run with the

averaged charadrii phenons, the split did not occur,
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DISCUSSION

In this study, the recognition and definition of subgroups and
taxospecies is based on the interpretation of phenograms. Since it
was not possible to define taxa by simply drawing a phenon line at
some level of similarity, a certain amount of subjectivity entered intc
the final selection of taxa. This problem has been encountered by oth-
>er workers (Herrin, 1969 and Manischewitz, 1971) and clearly points out
the inability of even the most sophisticated numerical methods to com=-
pletely eliminate the subjectivity from the process of classification,

Another problem encountered during the interpretation of the num-
erical data concerns the use of different characters for the males and
females of each species group. This practice made it necessary to cal-
culate separate matrices of correlation for each group. In such cases,
the phenogram that most closely conformed to existing groups was used,
As it turned out, the phenogram that gave the best fit of established
groups also had the highest cophenetic correlation. In the following
discussion, a proposed classification based on numerical data will be

presented and compared to that established by Peterson (1971).
The charadrii group

Since the males of the charadrii group are known to be morpholo-
gically indistinguishable and also produced a low cophenetic correla-
tion (0.79), the females have been used exclusively for the classifica-

tion of this group. A total of fifteen phenons were produced by draw-
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ing a line at approximately the 0.50 level as discussed above. The

following table is a comparison of these taxa which will now be refer-

red to as species with those of Peterson (1971).

Table 5.

those of Peterson (1971).

Comparison of proposed species of the charadrii group with

Proposed species

Species 1 - Brephosceles
Dubinin, 1951

includes: B. inornatus,
B. virginensis

Species 2 - Brephosceles
Peterson, 1971

Species 3 - Brephosceles
Peterson, 1971

Species 4 - Brephosceles
Peterson, 1971

Species 5 - Brephosceles
Peterson, 1971

Species 6 - Brephosceles
Peterson, 1971 ’

Species 7 - Brephosceles
Peterson, 1971

Species 8 - Brephosceles

charadrii

B. collaricus

constrictus

longistriatus

hoplopteri

haematopi

belonopteri

stephanibycis

n. sp.

Established species
Peterson, 1971

Brephosceles charadrii
Dubinin, 1951

Brephosceles inornatus
Peterson, 1971

Brephosceles collaricus
Peterson, 1971

Brephosceles virginensis
Peterson, 1971

Brephcsceles constrictus
Peterson, 1971

Brephosceles longistriatus
Peterson, 1971

Brephosceles hoplopteri
Peterson, 1971

Brephosceles haematopi
Peterson, 1971

Brephosceles beloncpteri
Peterson, 1971

Brephosceles stephanibycis
Peterson, 1971
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Table 5. continued.

Species 9 - Brephosceles afribycis Brephosceles afribycis
Peterson, 1971 Peterson, 1971

includes: B. lobivanelli

Brephosceles lobivanelli
Peterson, 1971

Species 10 - Brephosceles n. sp.

Species 11 - Brephosceles chilensis Brephosceles chilensis
Peterson, 1971 Peterson, 1971

Species 12 - Brephosceles n. sp.

Species 13 - Brephosceles n. Sp.

Species 14 - Brephosceles vanelli Brephosceles vanelli
Gaud, 1959 Gaud, 1959

Species 15 - Brephosceles n. sp. -

The four species of phenon 1 (figure 6) of the females may represent a
species complex and are not thought to be valid species, Species 3, 5,
6, and 11 represent valid species which have been described previously.
B, stephanibyecig, represented by species 7, 8, and 10 has been split
into three species, OTU 63 and especially OTU 70 of this species show
less affinity with the rest of the group than one would expect at the
species level, With the exception of OTU 87 B. afribycis appears to
form a very distinct cluster, OTU 87 has been assigned to species 9

but also may represent a separate species. The large split in B,

hoplopteri in both the males and the females indicates two distinct spe-

cies, OTU 75 (phenon 15) of B. yanelli may represent a new species or

may represent a very abberrant form .




49

The decapus group

With the exception of two species (B. marlae and B. puffini) both

phenograms of the decspus group (figures 7 and 8) indicate a close as-

sociation between the clusters and the established species. The follow=-

ing table is a comparison of the proposed species of the decapus group

with those of Peterson, 1971,

Table 6. Comparison of the proposed species of the decapus groups with

those of Peterson, 1971,

Proposed species

Species 1 - Brephosceles decapus
Gaud, 1953

Species 2 - Brephosceles prolatus
Peterson, 1971

Species 3 - Brephosceles lunatus
Peterson, 1971

Species 4 - Brephosceles pterodromae
Peterson, 1971

Species 5 - Brephosceles n. sp.

Species 6 - Brephosceles pachyptilae
Peterson, 1971

Species 7 - Brephosceles puffini
Peterson, 1971

includes: B. marlae

Species 8 - Brephosceles selenopeltatus
Peterson, 1971

Established species
Peterson, 1971

Brephosceles decapus
Gaud, 1953

Brephosceles prolatus
Peterson, 1971

Brephosceles lunatus
Peterson, 1971

Brephosceles pterodromae
Peterson, 1971

Brephosceles pachyptilae
Peterson, 1971

Brephosceles puffini
Peterson, 1971

Brephosceles marlae
Peterson, 1971

Brephosceles selenopeltatus
Peterson, 1971
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Valid species include B. decapus, B. prolatus, B. pterodromae, B. pa-
chyptilae, and B. selenopeltatus. B. lunatus is split in both phenograms.
and may actually represent two separate species. Both B. marlae and

B, puffini form a species complex which suggests that B. marlae may be

assigned to synonomy.
Groups 3, 4 and 5

With the exception of the split in B. disjunctus, all of the species
and species groups in this study appear to be in agreement with establish-
ed groups. The following table compares proposed species and species

groups with those of Peterson, 1971.

Table 7. Comparison of proposed species groups with those of Peterson,
1971.

Proposed species Established species
Peterson, 1971

Species group 3 Species group 3
Species 1 - Brephosceles disjunctus Brephosceles disjunctus
Peterson, 1971 Peterson, 1971

Species 2 - Brephosceles parvatus Brephosceles parvatus
Peterson, 1971 Peterson, 1971

Species 3 - Brephosceles n. 8p.

Species 4 - Brephosceles bilobatus Brephosceles bilobatus
Peterson, 1971 Peterson, 197

Species 5 - Brephosceles diomedei Brephosceles diomedei
Atyeo and Peterson, 1970 Atyeo and Peterson, 1970
Species 6 - Brephosceles marginiventris Breghoscéles marginiventris

Trouessart, 1899 Trouessart, 1899
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Table 5 continued.

Species group 4 : Species group 4

Species 7 - Brephosceles lambda Brephosceles lambda
Trouessart, 1885 Trouessart, 1885

Species 8 - Brephosceles anhimas Brephosceles anhimae
Peterson, 1971 Peterson, 1971

Species group 5 ' Species group 5

Species 9 - Brephosceles geranoxenus Brephosceles geranoxenus
Peterson, 1968 Peterson, 1968

Phenogram 9 and table 7 shows that not only is there close
agreement between the initial clusters and established species, but
that there is also considerable resemblance between the larger clusters
and the species groups. A line drawn at the 0.40 level in figure 9
would result in the production of phenons almost identical with estab-

lished species groupse.
Averaged charadrii phenons as OTU'S

The averaged charadrii phenons and the OT'U's of groups 3, 4 and 5
(figures 11 and 12) show very clearly the higher taxonomic relationships
of these groups. It is apparent that the species groups erected by
Peterson, 1971 correspond very closely to those of the phenograms. When
a line is drawn at the 0.30 level of figure 11, the average charadrii
phenons with the exception of group 1 (B. haematopi) all éluster togeth-

er to form a distinct group. Group 1 is clearly associated with
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B, geranoxenus of species groups 5. This could mean that it belongs to

this group or possibly that it should be assigned to a new specles group.
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8.
35.
103.
21,
1.
3.

77

250, .

187,
152,
e
221.
299.
48,
1.

T
34.
98.
19.
1.
3.

8L
103,
82,
8l o

1.
29.

122,
10.

163.
1.
34.
67,
36.
151,
0.
31.
48,
50.

1.
72.
264,
197,
156.
98.
228,
233.
464
1.

844
46.
103.
20,
1.
3.

40

79.
86,
108.
80-
87.
1.
3[4'.

125,
10.

156.

115.
19.
1.
3.

56
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42

2.
55
88,

101.
87.
84

1.
22,

1.

108.
10.

142,

36,
65.
43
154,
96.
27.
55.
55.

1.
79.
254
208,
166,
8l.
240,
296.
38.
1.
3.
T2
31.
96.
19,
1.
3
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43

60,
98,
98.
100,
82,

26,
3.
118,
12.

163,
1.
3l
63.
39.
165.
e
2.
63.
58.
1.

79.
278,
211.
158.

77.
245
318.

46.

1.

82,
36.
116.
22,
1.
3.

2.
50.
86,
9l.
95.
77.

26,
3.
106.
10,

101,

29

113,
10.
1.
154.
1.
3l
65.
38.
161,
9l.
2L
48,
57.
1.
1.
T2
273,
206.
164.
gl.
245,
302.
40,
1.

7.
29.
100.
21,
1.
3.

98.
103.
95.
84
1.
22,

125,
12,

156.
1.

67.
41,
161.
96.
26.
55.
62.
1.

70.
274,
211.
170.

79
250.
316.

46,

1.

8.
34
113.
2.
1.
3.

156.
84
2L,
554
50.

1.
1.
724

264,

192,

154.
82,

235.

287,
38.

1.

7.
31.
101.
15,
1.
3.

120.

49

2.
58,
9.

103.
93.
86.

1.
29.

3.

118,
12,

163.
l.
31.
67.
41.
161,
9l.
2L
65.
58.
1.

82.
283,
206.
163,

82.
245,
299.

41,

1.
3.
105.

36,

115.
22,
1.
3.

57

50

60.
96.
100.
96.
84.

26.

98.
12.
1.
122,
1,
34.
67.
43
161.
96.
2le
43.
60.
1.

283,
108.
173.
72.
254
253,
38.
1.

67,
31.
113.
20.
1.
3.
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51

2.
52.
89.

113,
79.
9%

1.
2.

1.

52

2.
53.
8l.

101.
80,
86,

1.
33.

1.

127.
12,

168,
1.
34.
72,
38.
156.
72.
26,
55.
41.
1.

82,
264,
190.
149,

79.
224,
280,

46.

1.
30
108,

41,
106.

17,

3.
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89.
106,
84,
86,
1.
31.
1.
127,
12,
1.
158,
1.
36.
The
41,
163.
65.
24
58.
43
1.
1.
82,
273
199.
158.
82,
235,
287,
48,
1.
3.
96.
48.
115.
17.
1.
3e

249,
194.
148,
82,
232,
283-
43
1,
3.
7.
4—30
91.
16.
1.
3.

55

2.
50,
89.

108.
82,
86.

1.

24 e

1.

144,
12,

178,
1.
43.
70.
38,
158,
€0,
31.
50.
31.
1.
1.
72,
259.
175,
106.
88.
218,
248,
48.
1.
3.
93.
41,
98.
16.
1.
3.

56

2.
52,
8L

110.
76.
91.

1.
36.

1.

134.
12,

166,
1.
38,
77.

156,
70.
28,
48.
484

1.
1.
72.

273,

194.

148,
85,

230,

271,
50,

1.

9l.
38.
113.
18,
1.
3.

57

2.
55
88,

110,
80,
90.

36,
1.
132,
12,

177.
1.
41,
79.
45
161,
84
29.
60,
53.
1.
1.
86.
278,
199.
154.
88.
240,
273.
53.
1.
3'
100.
43e
113.
17.
1.
3.

58

2.
55,
89.

113.
79
%%
24

1.

127,
12.

1717,
1.

L3

8.
33.
170,
79.
27.
60,
48,
1.

86.
278,
204 .
160,

91,
2444
268,

50.

1.
3.

%

43
108,

17.

1.
3.

59

62,
100.
122.

82,
103.

1.

12,

136,
14.

168.
1.
43,
79.
53.
197.
106,
39.

48,
1,

84.
297,
240,
187,
100,
288,
288,

50.

1.

86.
40,
110,
20,
1,
3.

58

60

654
100,
130.

77.
108.

1.

43,

156.
14.
1.
213.

A,éo
86,
50.
184.
108,
58,
91,
48,
1.

115,
326.
245,
192,
108u
283 °
242,
60 .

b 15

115.
50.
125,
17.
1.
3.
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61

2.
57.
105.
108,
97.
82,
l.
28,
110.
1.
12.

163o
1.
38.
62,
45,
173.
8L
25,
46,
62.
1-

62.
297,
214,
168.

77
245
318,

46s

1.
3.

88,

43
127,

17.

1.
3.

62

2.
53.
86,

103.
83,
84

1.

36.
112.

1.
10.

1.

153.

1.
28,
65.
38.

149.
98.
26.
62.
64

1.

8/
2680
216.
172,

84
240.
286,

40.

1.
3.

79.

36.
106.

19.

1.
3.
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63

2e
55
844
103,
82,
84
1.
31.
108,
1.
10,
1.
146.
1.
31.
62,
L3
151.
96.
265,
62,
62,
1,
1.
8l.
259,
192,
171,
82,
2hle
298,
50.
1.

7.
36.
115,
20.
1.
3.

64

2.
53
86.
ol.
95.
72,

1.
33.

108,

1.
10.

1.

144,

1.
31.
57.

404

1560
77.
21,
She
46.

10
1.
72.

268,

196»

175.
72,

220,

306.
41,

1.

72.
31.
100,
16.
1.
3.

110,
17.
1.
3.

66

2.
55.
9%

101.
93.
82,

1.

- 29,

110.
lo
10.
1.
154.
1.
29.
67.
36.
156,
9.
31.
The
60.
10
1.
Yo
273,
2160
172,
7.
Rhls
317-
454
1.

79.
34
105.
18.
1.
3.

67

2e
53.
86.
9%.
91.
e
1.
29.
108,
l.
10.

146.

1.
26.
60.
36.
140,
74 .
22,
62,
63.

1.

82,
250,
197 L]
160.
70,
230,
329.
41,
1.

8o
38.
110.
18.
1.
3.

68

2.
50,
89.
98.
91,
8l,

1.
29.
115,
L,
10,

148,
1.
41,
65,
38.
154.
%.
26.
53.
62,
1.
1,
77
264,
216,
173,
79.
245,
310.
41.
1.

77-
3o
103.
18.
1.
3.

70

2e
57.
89.
98.
9.
82.
1.
24
s
105.
10.
1.
151,

36.
67,
36.
151,
o1.
18.
65.
53.
1.
l.
8.
264
206.
170.
82.
240.
293.
46,
1.
3.
Tha

98.
17.
1.
3.

59
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71

57.
9l.
98.
93.
8L,
1.
33.
1.
115.
10.

158,
1.
34.
67.
38.
156.
96.
18,
67.
60.
1.

86.
278.
216.
175,

89.
245,
310.

41,

1.

8l.
38,
110.
20.
1.
3.

72

55.
93.
100,
93.
82,
1.
2.

108,
10.
1.
148.
1.
31.
65.
38.
153.
100.
21,
62.
60,
1.

82.
264,
211.
183.

77.
245.
318.

48.

1.

77.
33'
106.
17.
1.
3.

APPENDIX I - CONTINUED

73

57,
9.
96.
98,
7.

1.
26,

108.
10.
1.
154.
1.
31.
65.
38.
158.
9.
22.
6l
62.
1.

8L
273.
211.
172,
76.
242,
318,
41,
1.
3.
77,
36,
103.
17.
1.
3e

74

2.
57.
91.
96.
95.
79.

21,

1.
e
10.

136.
1.
31.
6.
38.
153.
98.
2.
65.
60.
1.

82.
259,
216.
177.
74
2444
330.
45.
1.

76.
36.
96.
17.
1.
3.

75

2.
53.
89.
e
95.
79.

1.
19.

1.

103,
10.

136.
1.
31,
62.
38,
148,
%
21,
53.
57,
10
1.
70.
2544
203.
164,
The
235,
316.
38.
1.

e
3l
9.
17.
1.
3.

2.
60,
100,
120,
83,
101.
1.
L5

146.
10.

196.
1.
4—3-
86.
50.
189,
86,
52,
8.
A,Oo
1.
1.
110,
321.
233.
182,
98.
268,
273,
53.
1.

103,
L5
132.
20.
1.
3.

110.
21.
1.
3.

122,

100,
1e
31.

146.
10.
1.
190.

38.
84.
48 .
190,
gé.
55.
79.
38.
1.
1.
108,
292,
228,
180.
93.
264
28 .
50.
1.
3.
98.
41.
110,
17.
1.
3.
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38

W
© 0

OTU
8l

2.
58,
96.

113,
85.
%

132.
10.
1.
173.

38,
79.
43.
180,
77.
41.
e
36.
1.

106.
307,
214,
170,
91.
249.
274.
A6-
1.
3.
98.
43.
124.
20,
1.
3.

82

2e
60,
91.
113.
81.
930
1.
36.
1.
123,
10.
1.
173.
lo
38.
77.
4,6.
180.
86.
46
72.
36.
1.
1.
103.
302.
214.
168.
89.
245,
275.
52,
1.
3.
88.
40,
115.
19.
1.
3.
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83

2.
62
98.

117.
8Le
96.

1.

29.

1.

134.
10.

184,
1,
39.
77.
48.
190.
86.
43
71.
36.
1.
1.
100.
312,
223,
180,
9l.
268,
295,
50.
1.

100.
38.
115,
19.
1.
3.

84

2e
58,
9.
110.
85.
9.
1.
50,
1.
134.
10.

185.
1,
4l.
The

Lle

178.
89.
41,
58.
38.

1.

88.
317.
216,
170,

86.
254
295.

50.

1.
3.
108 L]

43.
137.

19,

1.
3.

85

2e
53
e
9l.
103.
The
1,
17.
1.
103.
10.
1.
130.
1,
31.
59.
38.
144
8l.
PIAN
50.
48.
1.

644
2454
195.
154.

67,
223,
333.

38,

1.

67.
3.

96.

18,
1.
3.

86

2.
S5lie
89.

96,

93.
The
1,
29.
1.
115.
8.
1.
142,
1.
31.
62,
43
151.
72.
23.
57.
48.
1.
1.
e
259.
199.
156.
77
226.
294,
43
1,

79
36.
105.
18,
1.
3.

87

2e
50.
9l.
89.
102,
T
1,
2Le
1.
106.
10,

140.
1.
31.
62,
36.
144.
79.
21.
53.
50.
1,
1.
72,
250,
192,
156,
Thae
225.
304.
45
1.
3.
72.
38.
113,
18.
1.
3.

88

2.
52,
88,
88.

100,
The

28,
1.
103.
10.
1.
141,
1.
31.
65,
43
144,
8L
20,
48,
50,
l-

67.
259.
194.
148,

77
R23.
290.

42,

1.

77.
36,
118,
18.
1.
3.

89

53.
8.
8Le
100,

78,

1.
43
1.
113,
10.
1.
149.
1.
29.
58.
34
140.
67
26,
62,
67.
1.
1.
79.
264,
180.
144,
70.
206,
29,
43,
L.

86,
41,
110.
17.
l.
3.

90

2.
50.
88.
9l.
97.
72,

1.
41.

1,

115,
10.

163,
10
31.
62,
36.
148.
8.
2L
67.
480
1.

84,
273,
192,
153.

7w
220.
297.

504

1.

81&.
42.
113,
17.
1.
3.
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91

2.
50.
88.
93.
95.
The
1.
28,
1.
111.
10.
1.
144,
1.
31.
62,
41,
146.
79.
274
57
54
1.
1.
8L
254
197.
156.
79.
222,
278,
41,
1.
3.
7.
3.
103.
19.
1.

3.

103 >
19.
1.
3.
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APPENDIX II

BASIC DATA MATRIX FOR 94 FEMALES (CHARADRII GROUP)

OTU
3

95.
101.
73.
66.
84
103.
11.
245.
80.
38,
77.
48,
59.
46.
26,
70,
20,

88.
55
35.
123,
22,
42,
40,
62 e
26,
103.
2.
33.
40,
4L6.
255,
362,
142 .
94- .
302.
240 o
2e

2

92.
99.
73
66.
80.
103.
11.
255
79.
37.
75
L7
59.
Lhye
26,
68.
20,
45e
0.
62,
35.
125.
20,
Ll&-
35.
62.
26,
108-
22.
28,
L2
464
255,
355.
147.
9.
323.
240,
2e

66,
20,
L2,
86.
55.
35.
121,
20.
40.
37,
6l.
24
100.
22,
33.
40.

254
343.
139.

98.
322.
236.

90.
92,
68,
62.
75.
95.
11.
245
75

. 33

664
L2
62,
404
22,
62,
20,

77,
68.
29.
108.
18.
L2,
33,
57.
22.
9.
20.
29.
46.
51,
245.
362,
141.
98.
327.
257,
2.

5

92,
70.
64 .
7.
99.
11,

245,
75,
35.
73,
464
66.

. 40,

22,
66.
e
Llye
99.
66.
31.
132,
18.
40,
33.
57.
e
110.
22.
31.
45.
49.
254
362,
157,
98.
327 .
231,
2e

6

92.
95.
68,
6l
77.
95.
9.
245,
78.
33.
66.
42,
6L,
42e
2he
66.
20.
46.
106.
66.
29.
134.
22,
ble
37.
60,
22,
117.
15.
31.
40,
480
255.
353.
157o
97.
314,
225,
2e

7

92.
95.
73.
66.
79.
9.

245,
e
31.
73.

62,
42,
22
64e
20.
46.
103,
64«
31.
134.
18,
42,
37,
59.
2he
112,
22.
29.
40,
51.
255.
353.
147,
97.
331.
240 .
2e

8

79.
88,
66.
59.
70,
90,

9.
245,
78.
33.
70.
42,
66.
Ly e
22,
68.
20,

108,
62.
13.

121,
2k
37.
33.
57.
26,
87-
22,
30.
37,
L2

235.

333.

1370

90. .

314.
243,
2.

9.

128,
88,
79.

103,

125,
1L,

29%.

117.
51,

101.
59.
68,
40.
35.
8l.
22,

110.
84
33.

147,
2L
40,
blie
70,
26,

147,
22,
33.
66,
75

29%.

411,

196.
77

251.

201.

2.

10

107.
127,

79.
101.
137.

15.
284—.
118.

97.
55.
70.
42,
29.
Ths
22.
37.
114.
90.
33.
156.
2Ls
37.
37.
68.
26.
147,
22,
48.
57.
59.
274 .
411,
215.
844
241,
191.
2.
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11

99.
127.
86,
7.
98.
137.
13.
284«
110.
46,
105,
50.
68.
Lie
31.
70.
20,
4h.
114.
88,
31.
145.
2L
37.
37.
62,
22,
132.
22.
33.
52.
53.
274
392.
176.
78,
258,
223.
2.

12

101.
122,
a8,
77.
9.
122,
11.
29%.
112.
48.
95.
554
66.

31.

73.

22,
/

110.
81.
35.

145,
2l
404
35.
64,
2.

148,
22,
48,
57.
57.

286.

412,

196.
83,

263,

210,

2.
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13

98.
122,
86.
77
97.
127,

274
107.
46.
9.
55.
73.
42,
31.
77.
24
Lo
108.
84
31.
139.
26,
37.

68,
PIAN
143.
22,
bhre
55
53.
274
401,
196.
80,
256.
205.
2e

14

98.
118.
8
73
100.
125,
13,
265.
108.
46.
95.
48.
66.
40.
31.
75.
22,
37.
110.
84,
35.
145,
2.
37.
L2
VAR
22.
137.
22,
33
57.
59.
274
402,
186.
83.
245.
216-
2.

15

98.
118.
88,
77,
98.
127,
13,
284,
108.
46.
950
49.
66.
40,
29.
7.
2.
40,
112,
8.4
28,
140,
29.
37.
41&-
66.
26.
142,
20,
46,
55.
57
284
402,
196.
83.
263,
205.
2.

16

98.
118.
86.
75
95.
127.
11.

27

108.
48,
92,
55.
68.
Lhs
29.
73.
22.
33.

106.
g8.
339

139.
2L
35.
40,
66,
2.

143.
22,
31.
55.
57

274,

392.

167.
83.

254

231&0

24

bt

99.
112,
79.
73.
95.
121,
11.
28,
98.
42,
88.
46.
72,
53.
33.
7.
20,
55
123.
75
33.
153,
33.
37.
48,
73.
2L
121,
22,
424
51.
53.
295,
406,
196.
88,
290,
200,
2e

18

101,
A2,
81,
75
95.
120,
LR LS
284,
98.
L2,
86,
48,
75.
53.
Sils
79.
22.
68
118.
68,
33
151,
F5e
51.
52
75.
22,
137.
18,
31.
53.
574
284,
402,
186.
90,
290.
216.
2.

19

97.
116.
86.
77,
9%«
123,
13,
29%.
107.
40,
95.
51.
79
55
31.
8L,
26,
51.
121,
86.
37.
156.
33.
464
4L8.
7.
22,
137.
15.
33.
55
51.
29%.
412,
186.
8L
275,
222,
2.

20

99.
117.
88.
79.
106.
13%.
11,
29
1080
46.
101.
55.
84
55.
33.
90.
29.
59.
1250
7.
39.
164,
33.
480
53.
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103.
327,
253.
2.

84

95.
96.
73.
66.
8l.
101.
9.
250-
77.
37.
75
42,
66.
L1,
26.
75.
20,
37.
99.
68.

132,

85

95
106.
73.

88,
111.
11,
265 .
8s8.
40.
79.
4,7.
68,

26.
73.
22.

98.
66.
33.
130,
22,
46.
37.
66.
31.
103.
26,
31.
53.
59.
265,
367,
14-50
90.
301.
253.
2.

86

99.
101.
7.
69.
86.
108,
11,
- 245.
84
37.
79.
Lls
66.

22.
73
23.
42,
97.

31.
128,
240
blpo
40.
66.
26.
114.
26.
26,
4hse
51.
264—-
372.
157.
98.
302.
237.
2.

87

99.
107.
7.
70.
90.
103.
12,
265.
95.
42,
88,
46.
66,
40,
24.
64
2L
66.
120.
68,
22.
142,
29.
26.
42.
6140
22,
137.
18.
35.
55.
53.
284.
402,
190.
930
250,
212,
2.

88

9.
108,
79.
70,
90,
116.
13-'
274
88,
33 .
86,
35.
70,
37,
35.
81.
17.
51,
121.
77,
29.
150.
35.
37.
55.
75.
20,
114.
15.
40,
49-
55.
274.
392.
186.
92.
311.
210.
2.

89

106.
110,
8l.
75
88,
115.
lz&-
274
85.
35.
82,
46.
73.
42,
35.
81,
22.
57.
117,
68,
31.
148,
35.
L2,
53.
73.
20,
119.
15-
37.
50,
55.
274,
392.
176.
96.
322,
2220
2.
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53

62,
285,
39(: .
200,

326,
196.
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91

99.
112.
79.
70,
90.
117.
14-.
270,
84e
33.
8L
48.
70.
40.
33.
79.
22,
60.
123.
70.
22,
145.
31.
40,
48,
70.
20,
110,
15.
40,
51.
55.
2700
387-
165.
88.
322.
234.
2e

92

108.
8l1.
73.

116,
13.
274.
8l1.
300
81-
46.
70,
39.
33.
8L
18.
60.
121,
68.
29.
150,
33.
40.
51.
73.
20.
116.
14.
LO.
52.
60.
274.
396.
176.
92.
333.
224.
2e
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92

92.
108,
77,
68,
86.
112.
13.
259.
7.
31.
77
41.
70.
40.
33-
79.
20,
42.
115.
66.
26.
141.
33.
350
48.
70.
20,
115.
14.
37.
48,
57
259.
382.
176.
85-
336.
216.
2.

48.
70.

125,
13.

51.
59.
277.
390.
176.
90.
326.
222,
2.

72
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APPENDIX III

BASIC DATA MATRIX FOR 47 MALES (DECAPUS GROUP)

OoTyU
1

2.
7.
125.
113.
111.
62,
2.
31.
1.
144
9.
1.
190.

46.
84.
41,
130.
164.
34.
70.
e
50.

101.
264.
259.
211.
96.
278.
290,
500
1.
2.
1030
34—0
108,
12.
20
1.

58,
110,
112.

98.

58.

2.
24
1.
142,
10.
1.
175.

46,
79.
435
132,
168,
08
79.
890
AS.
2.
1185
254
2595
216.
8.
283,
337.
433
Te

96.
34.
75.
12,
2.
1.

2.
50,
106.
108.
98,
55.
2.
31.
1.
137,
10.
1.
175.

46,
82.
36.
130.
163.
38.
79.
T4
60.
2.
113,
254.
250,
211.
%o
278,
296.
48.
1.
2.
98.
42,
175.
12,
2.
10

2%
55.
115,
108,
106,
55.
2.
24.
1.

122,..

10.
1.
163.

36.
72.
41.
118,
163.
24,
60.
79.
50.
2‘
91.
249,
249.
206.
79.
267,
338.
46.
1.

86.
40.
151.
12.
2s

2.
55.
108.
108.
100.
53.

36.
1.
134.
10.

182.
10
41,
79.
38.
1130
151.
29.
Tk
84-
48,
2.
113.
269,
250,
206,
77.
278,
361.
48,
1.
2.
89.
34
182.
11&0
e
1.

2.
53.
106.
108,
98.
58,
1,
24.
1.
127.
10,

168.
g 1
38.
82.
Ll.
120.
144.
24
53.
79.
53.
2.
82.
250.
2210
197.
82.
264 .
322.
46.
1.
2
9%.
34,
166.
12,

1.

146.
2025
67.
48.
65,
43.
i
70.
254
312,
2645
103,
336.
326.
4L6.
10
2.
98.
41
103,
135

1.

10

26
55.
96.
84.

114.
58.

25
2L

2.

127,
LO.
2.
178,

i s
31
72.
43.

154.
216.
62.
L6,
60.
40,

s

58.
269.
322.
275,
103.
355.
245,

43.

1.

2.

108-

38.
106.

13.

1.

1'

73
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OTU
11

2.
58.
120.
127.
94.
70,
2.
20.

ot

132.
8.
1.

170.
1.

67.
89.
38.

156.

139.

62.
M.
29.
62.

20

120,

292.

254.

216.

105.

288,

274

55'
1.
2.

122,

38.

1331

21.
2.
1'

190.

86.
38.
156.
120.
56.
70.
2L
67.

110.
298.
254.
216.
108.
288,
267-
55.
1.
2.
120,
38.
113.
21.
2

APPENDIX III - CONTINUED

13

2.
600
120,
118,
102,
65.

17.
30
122.
8.
1.
180.

60.
8L
38.
144.
149.
60.
77.
29.
58.
2.
118,
2880
250.
211.
98.
283,
289.
50.
1.
2.
120.
38.
110.
21.
20
1.

14

2.
58.
120.
127.
e
67.
2
20.
3.
125.
8.
1.
192,
1.
58.
8l
36.
144,
144.
60.

3

2.
55
120.
122.
8.
67.
1.
22,
3.
1270
80
lo
175.

62.
8L
43.
154+
142,
53
67.
29.
62.

103.
293.
259.
216.
100.
288.
288,
53.
1.
2.
120.
36.
115.
22.
20

16

2.
53.
110.
120.
92.
67.
2-

- 22,

3.
134.
80
1.
187.
1.
55.
86.
38.
158.
132.
58.
70.
20,
65-
2.
110.
288,
245.
206.
103.
278,
270.
60.
1.
2.
132.
AS.
108.
21.
2.
1.

17

56.
113.
122,

93.

62,

e
19.
3.
11&40
8.
l-
182,

62.
9.
46.
156.
125,
55-
67.
22,
55.
2.
103.
283.
245.
202,
1130
275.
243,
55.
1.

113.
38.
108.
21.
2.

18

53-
132,
139.

95.

Tk

20‘
20.
3.
139.
9.
1.
192,
1.

60.

86.

36.
163.
139,

58.

70.

2[#.

65.

118,
307.
254,
216.
106.
288,
272.
60.
1.

1220
38.
120,
54.
5.
e

19

2.
58.
118,
122,
98.

65.

26,
3.
149.
8.
1.
202.
16
72.
96.
41,
168.
137.
bl
89.
380
60.

118,
307.
245.
216.
122,
293.
240.
62.
1.
1.
134.
50.
127,
17.

1.

20

60.
122.
130.

9.

65.

2.
24
3.
142,
8.
lo
202,
67.

9[‘--

46.
163 .
139.

43.

9l1.

3L

58.

123,
302,
5%,
21%.
113,
293.
260.
60.
1.
1'
130.
46,
125,
1%
2
1.

74
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21

127.

120.
19.
2.
1.
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110.
127.
87.
62.
2.
22.

134.
8.
l.

182,

67.
89.
41.
154.
130.
53.
82,
41,
58.
2.
103.
278,
240.
204 .
110.
278,
253.
58.
1.
1.
144
65u
118.
15.
2e
1.

110.
127.
87.
60.
2.
19.

132.
8.
1.

180.

62.
9l.
41.
161.
132,
53.
82.
4.80
48.
2.
113.
283,
240,
197.
106.
2780
262.
68.
1.

115,
38.
113.
Y.
2.
1.

120.
20.
2e
1.

26

60.
115,
130,

88.

65.

2.

A 22.

3.
144.
8.

162.
1.
70.
89.
46.
180,
134.
50,
89.
42
62.
2,
110.
302.
259.
216.
118.
307.
260.
62,
1.
l.
120.
41,
122.
20,
2e
1.

27

2.
b 19
108.
118,
98.
50.
2.
22.

113.
8.
Yo

182,
1.

58.
70.
31.

146.

122.

41,
58.
34
46.

2.
91.

274,

2300

197.

96.
278.
289.

53.

1.
1.

149.

77.
108.

29.

1.
1.

28

2.
48,
103.
108.
95.
55.
2:
17.
3.
110.
8.
1.
180.

L6.
67.
26,

156.

115.
38.

31.
48,

86.
271&0
223.
192.

9l.
259.
284,

48,

1-
lo
144,

The
106.

31.

1.
1.

29

2,
55.
108,
110.
98.
58.
2.
19.
3.
118.

218,

75

30

53-
103.
106.

97.

53.

2.
17,
3.
105.
8.

166.
1.
53.
72.
29.
146.
115,
38.
48,
34.
431

82,
274.
221.
192.

89.
259.
291,

48.

x.
1.
113.

46,
106.

30.

10
3.
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101,
30.
1.
l.
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33

2e
55.
103.
112.

The

156.
110.
[4.8.
67,
29.
50,
9% .
233,
235
204.
98.
268,
273.
50.
1.

163 .
76.
141,
30.
1.
1.

34

s
53.
108.
113,
96.
58,
2.s
12.
3.
118.
8.
1.
173.
1.
53.
30.
156.
118.
3.
50.
33.
L3,
2o
7L
274«
228.
199.
9.
274,
285.
50,
l.

115,
46,
108.
30.

1.

91.
249
211,
182,

82,
R49.
303.

[4,8.

1.
1.
108.

36.
103,

19.

il
1.

113.

37

52.
101 .
98.
103.
55.
2.
24.

103.
5'
1.

170,

50.
The
29.
127.
125.
Al.
58,
29.
46.
2.
84.
245,
211.
180,
8.
245.
391.
53.
l.

132,
48.
100.
19,
1.
1.

38

2.
53.
106.
98.
108.
55.
25
19.
108.

5.
1.

.161.

50.
72.
26.
129
120.
43.
55.
2.
43.
2,
.
264,
208.
182,
88,
250.
284,
50.
1.

103.
36.
103.
17,
1.
1.

39

2.
53.
103,
98.
105.
53.
2.
17.

106.
54
1.

156.
lo

50,
70.
26,

122,

127,

38.
53.
31.
48

i
e

240,

213.

183.

86,
245
285,

46.

e

96.
31.
96.
21.
l.
1.

40

53.
103.
110.

9%

55.

24
<

103.
5.
1.

161.
1.

41.
T2.
30,
129.
127
38.
53.
31.
43,
2.
70.

254,

216.

184.

89.
250.
284,

48,

l.
1.

115.

34.
108.

Rl

1,
1.

76
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113.
21,

1.

103.

21,
¥,
%

2.
50.
98.

100.
50.
2.
19,
3.
103.
5
1.
150.
1.
34
62,
29.
125-
115,

62,
20.
53.
2.
91.
245,
201,
170.
89.
235.
264,
[&3.
1.

96.
3k

17,
2.
1.

45

2e
50,
103.
103.
100.
53.
2.
22.
3.
108.
8.
1.
170,
1.
50.
72.
31.
132,
122,
38'
55.
3k
43,

The
254,
216.
184.

89.
245.
275

4,8.

1.
1.
113,

484
108,

14.

1.
1.

46

2'
48.
98.

101.
97.
53.

2.

22,

101.
8.
1.

168,

48.
70.
26,
120.
130.
43
65n
26,
46.
2.
89.
245.
206.
180,
86.
238.
277,
460
1.
j &
110.
42,
101.
14,
1,
1.
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47

2.
53.
110.
108,
102,
58.
2.

3.
110.

1.
175.
1.
43
72.

135,
134.

7
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APPENDIX IV

BASIC DATA MATRIX FOR 61 FEMALES (DECAPUS GROUP)

oTuU

) §

103,
103.
66.
62.
64,
79.
80
311.
92.
42,
79.
bty o
73.
bl o
26.
79.
31.
ok
110.
8L
53.
1630
13.
59.
35.
62.
40.
136.
37.
37.
55.
46.
333.
441,
170.
100.
338.
259.
2.

110.
108 .
66.
62.
61.
76.
7
304.
95.
AO .
79.
46.

The

Llpe
25.
8l.
33.
53.
102,
88.
55.
157.
13.
59.

66.
40,
137.
37.
37.
55.
4L6.
323.
4,4.1.
176.
102,
320.
251.
2.

114.
114.
68,
61;.
70,
84
7.
212,
90.
37.
8l.
37.
79.
Lo
31.
79
28.
480
108,
92.
4L6.
150,
18.
62.
40,
66.

142.
AO .
37.
55.
46.

333.

4h5.

178 .

100 .

347.

250.

108.
106-
66.
62.
65.
79.
60
303.
96.
37.
79
Ll e
79.
420
31.
77.
33.
53.
110.
86.
52.
162.
13.
59.
37.
66.
37.
130.
33.
330
53.
40,
318.
426,
167.
102,
3760
255,
2.

110.
114.

bl
ok
82,

318-
92.
AO.
84
blo
77
40,
31.
gl.
31-
51.

1160
92.
62;

178,
15.
70.
Llpe
6.
blie

10 s
40,
42.
57.
42.

342,

455.

1860
96.

356.

245.

2.

117.
112,
70,
66.
6.
80.
8.
333.
98.
42,
78.
48.
78,
35.
28,
86-
31.
46.
114.
88.
57
171.
20.
70.
btis
70.
Lbys
142.
Lhye
40.
53.
4,8-
353.
470,
18],
104.
340.
260.
2.

108.
112,
66,
62,
68.
86.

323 .
100.
42.
80.
40,
77
420
270
81.

48.
116.
88.
57.
173.
18.
62.
4.0.
66.

132,
Lty
L2,
54,
A

343.

451.

176,
96.

323.

256.

2.

106.
1060
62.
59.
59.
73.
7.
320.
90.
42,
79.
37,
75.
37.
24.
79.
31.
52.
112.
84-0
53.
165.
15.
59.
37.
64.
4,4.
1[0-3 -
blee
30,
53.
Lhpe
333.
441,
180.
100.
356.
245,
2.

111,
110.
62.
62.
63.
70.

300.
88.
36.
€8.
53.
810
41.
22.
840
37.
51.

101.
77.
48,

159.
31.
46,
55
81.
bhye

101.
420
2.
59.
59.

304 .

431,

1580

.101.

341,
273,
2e

10

114.
116.
66.
66.
624
77,

303.
96.
37.
73,
46.
88.
[&lbo
18,
88,
420
48,

109.
84
55.

164.
22,

A

48,
79.
46,
110,
L
26.
64-
59.
313.
436
164.
98.
316.
266.
Ze

78
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L

112,
112,
64 .
64
60.
73.
7.
292.
101
37.
75.
48.
a8,
42,
17.
90.
37.
42
103,
8l.
55.
158.
26.
53.
590
86.
37.
110.
37.
24
57.
55.
303.
421.
160.
100.
287.
R€3.
2.

b

117,
110.
6.
64:
59.
70.

306.
101.
37.
73.
48.
86.
40.
38-
88.
46.
Lo

106.

84.
53.
159.
2100
57.
59.
86,
AL.
112,
by
26,
57 .
55.
314.
430.
160.
106.
303.
269.
2.
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13

1080
108,
59.
59.
58.
68.
5.
29%.
101.
3150
73.
L2,
870
420
16.
92,
37.
Lhie
108,
81.
55.
1630
24.
53.
55.

79.'

38,
106-
35.
21;..
51.
53.
300.
432,
157.
100.
291,
262,
2.

14

127.
1270
68.
66.
71.
87.
7.
319.
107.
480
80.
53.
87.
33.
32
96.
32.
26.
118.
19
53.
¥
20,
51.
55.
88.
Lo
122,
440
22,
62.
62.
328.
470,
186.
100.
298.
253.
2.

15

127.
119.
66.
64+
68,
79.
5.
314.
101.
40.
73.
48,
88.
31.
33.
89.
33.
31.
115.
101.
53.
168.
20,
55.
55.
8
AO.
120.

32.
59.
59.
323o
453-
178,
407,
311,
254
2.

16

117,
120.
64+
63.
71.
82.
5.

323,

101.
39.
73.
48,
93.
35.
29.
92.
33.
35.

121.

106.
53.

174.
17,
55.
4L8.
84,
37.

127.
39.
40.
66.
64,

323.

450,

176.
98.

320.

256.

2,

17

b 2o 8
120.
66.
6/4-0
68,
8l.

6.
318.
103.
40.
79.
L8,
84-'
29.
30.
97.
31.
22,
119.
115.
47,
166.
224
58.
57
88.
VA
117.
35.
19.
59.
70.
318.
470,
176.
106.
309.
267.

2

18

130,
127.
55‘
55.
T2,
86.

304.
1010- .
40.
77.
53 .
86.
31.
35.
101.
29,
31.
108.
97.
51.
159.

! 24.

53.
55.
84+
L.
134.

23.
52
Lhra
323.
[;Al.
166.
102.
292,
266.
2.

19

130.
133.

68.
66.
76.

85..

5.
315.
105.

Llss
78.
48.
87.
31.
31.
90.
31.
20,
119.
117.
50.
169.
Rl
55.
59.
88.
biye
127,
40.
2h.
62.
66.
323.
465,
186.
98.
300.
250,
20

20

120.
122,
64 .
6[00
73.
81.
[0-.
3090
1085,
Ll
75.
53.
8L.
25.
37.
90.
29.
33.
112.
10%.
Lo
156.
20,
51.
55;
86.

125.
Lo
18,
59.
57.

314.

441,

170.
980

306.

259.

2.
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121,
120,
66.
66.
77.
84.
6.
310.
99.
43.
77
53.
86.
31.
33.
8.
28,
27.
110.
101.

154.
18,
46.
53.
79.
42,

125.
40,
2L
59.
62,

314.

42,6.

175.

101.

313.

2550

2.

22

117.
127.
68.
68.
73.
a8,
7.
309.
103.
47,
80.
48,
88.
37.
30.
97.
33.

114.
121.
59.
178,
22.
51.
59.
81&.
41#.
125,
LO.
23,
6.
55.
313.
441,
176.
92.
300,
251.
2.
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23

121,
1230
66,
66.
70.
8L
6.
304,
103.
51.
79.
40,
77.
37.
33.
92.
24.
10.

116,

117.
48.
164.
18.
55.
60.
81&0
40-
123,
37.
26.
62,
57.
314.
446.
180.
98.
295,
248,
2.

24

116.
132,
68,
68,
71.
86.

306.
114.
53
8l.
46
82,
35.
31,
26,
12,
117,
112,
1,,8.
166.
20.
53.
59.
88.
42,
134.

26.
62.

316.
460.
176.
95.
268,
261.
2.

25

120.
137.
70.
70.
75
a8.
7.
314.
110.
46
79
51.
79,
35.
31.
g8.
26,
12,
119.
118.

163,
15,
51.

9

81.
Ly
125.
Lbo
s
61&.
59.
314.
451.
181,
88,
285,
249,

26

127.
130.
66.
66.
72.
86.
7.
305.
106.
46.
70.
L2,
77.
35.
330
92.
29.
11.
121,
130.
50.
171.
20,
53.
57.
8L,
L2,
122,
330
26,
64
62.
315,
450.
184.
98.
288,
245,
2.

a1

119.
128,
66.
66.
70.
8l1.
6.
309.
108.
51.
8l.
48,
79.
33.
29.
92.
31.
13,
119.
121.
4L8.
167,
18,
55.
62,
81.
42,
119.
37.
Rh.
62.
55.
314.
440,
176.
93.
286.
250.
2.

28

127,
135.

68.
75.
90.

6s

311 .

109.
46.
8l.
45
4.
33.
29.
92.
28.

9-

120.

124,
46.

166.
20,
52.
55,
84
42,

127.
42,
240
640
64.

318.

455.

186.
9.

285.

245,

2'0

29

120.
132,
70,
70,
71.

86..

6.
305,
108.

48.
9
A.A.a
84.
37.
31.
92.
28.
11&.
119,
120.

163.
22,
554
59.
86.
Ly

123,
Mc
21.
62.
57

310.

455.

181,
9l.

278,

251.

2.

30

116,
112,
62.
62.
59.
73.
5.
29%.
9.
35.
73.
4.8-
80,
40,
21.
8l1.
35.
42.
103.
81.
Lle
143.
22,
51.
53-
7.
L2,
110.
40.
31.
59.
574
29%.
412,
170.
104.
313.
242,
2.
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117,
106.
64«
63,
59.
72.
7-
297.
103.
35.
75.
1 9
8.
46.
20.
92.
35.
47,
103.
77.
53.
156.
24,
51.
50.
78.
42.
112,
37.
2he
60.
55.
308.
431.
176.
110.
288,
245,
2e

32

115.
110.
62,
610
57.
68.
be
304.
104.
35.
75
460
86.
bl s
24.0
90.
i 33 .
43.
103.

81.

59.
162.
2.
55
57.
8l.
42‘
110.
42,
26.
55.
56.
30[00
426,
170.
105.
292,
251,
2-
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33

118,
113,
51.
50.
61.
73.
7.
301.
99.
37.
73.
51.
81.
40.
20,
90.
35.
4L6.
101.
77.
53.
154.
26.
55.
55.
gl.,
42,
121,
L2,
230
61.
57.
A2
435,
176.
104.
304.
247,
20

34

118,
108.
64.
630
59.
69.

296.
99.
35.
e
46.
85.
1‘.20
20.
92.
35.
Llee

106.
81‘
53.

159.
26.
53.
53.
77.
40.

118.
40.
26.
55.
57.

306.

436.

173.

109.

299.

2520

iy

35

118,
112,
62,

61.

73.
Le
303.
99.
37.
70,
53.
68.
40.
18.
88.
37.
480
106.
81.
550
161.
26.
53.
62.
88,
L2.
1125
37.
24.
59.
554
308.
431.
167.
105.
301.
258,
2.

36

1180
114.
62.
62.
57,
68.
5.
296.
1060
37.
75
55.
86.
38.
150
99.
37.
Z&Lo
95.
73.
48.
143.
24.
55.
55.
86.
48,
112,
Ly
26,
59.
55.
3040
432,
176.
104.
279.
245.
2.

37

110.
108,
G2

62. !

59.
69.
5.
285,
10%,
35
TV
48.
81.
40.
20.
8s8.
35.
LAl
99.
D
4L6.
143,
26.
59.
51
79
Z‘,Oc
L
35.
e
59.
Sis
294«
220
176.
102,
282.
239,
20

38

1063
97.
56.
56.
58.
66.

3:

277
88,
29,

460
68.
36.
15.
81.
33.
460
90.
66.
55.
145,
15.
55.
40,
66.
37.
99.
37.
22,
53.
55.
28..
402,
150.
106.
315.
268.
2-

39

106.
99.
59.
59.
57.
66Q

287,
92,
31.
62.
Lbyo
66.
Iy

8l.
34
51.
95.
70.
55'
150.
18,
53.

66.
Lba
106,
A,Oo
22.
53.
57
291&0
415,
156,
1070
312,
266.
2.

40

106.
9.
L7,
47,
56.
65.

283,
88.
29.
62.
35.
66.
33.
20,
79.
31.
42,

101.
79.
55.

156.
11.
55.
33.
6.
37.

103.
37.
22,
51.
55.

290.

402,

145.

113.

a1

322. .

_77.
2.
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106.
102.
59.
59.
57.
68,

285.
8.
33.
66.
42,
70.
40,
15,
77,
3
46.
95.
73.
55.

150,
13,
52,
42,
64.
35.

110,
37.
26,
55.
57,

290.

411,

160.

104.

324.

257.

2.

42

110.
95.
53.
53.

68.

29«
95.
35.
66.
40.
75.
37.
p 48
79.
34,
48.

100,
79.
55.

155.
13.
55.

40,

66.
4,0.
103.
35.
24 .
53.
55.
303.
412
55
116.
309.
266,
24
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43

106.
99.
59.
59.
57,
66.

283.
%o
33.
6.
40,
68,
35.
15.
79.
3%
Lhe

77
50.
149.
20,
52.

68,
40,
101.
37.
2.
49.
55.
29,
412,
157.
107.
301.
262,
2.

108.
100.
59.
59.
59.
68.

285,
95.
33.
62,
42,
68.
38.
18,
8L,
33.
Z&A-o

75.
53.
150.
170
53.
A,Oo
70,
40,
106.
. 5 %
Lo
X
61&.
290.
412,
167.
108.
300-
LT,
2.

45
110.

57.
57.
59.
68.
A
290.
92.
35.
66.
48,
68,
35.
15.
81.
35.
48,
100.
77
57.
157.
13«
55.
37.
68.
40.
106.
42,
24
53.
55.
300,
425
167.
111.
315.
254,
2.

46

112.
90.
59.
59.
57.
66.

29%.
99.
31.
6l
[;2.
75.
31.
15,
79
33.
40,

101.
gl.
57.

158o
15.
66.
szo
6.
37

107,
40,
15.
48'
66.

29,

412,

137,

121&0

297.

300,

2.

66.
40,
108.
42,
20,
51.
53.
298,
412,
156.
111.
297.
364,
2.

48

112,
99.
57.
57,
58.
66,

28 .
9.
31.
62,
410.
75.
30.
15.
81.
33.
35.
97.
75
57,

154,
18,
66.
14.8.
70.
40,

101.

22,
554
550
294
412.
150,
113,
287,
27«
2.

49

108,
N
57
S
62,
63,

280,
90.
29.
63.
42,
7.
35.
20,
75.
35.
37.
92.
75.
S

11&4 .
15.
59 .
40,
64,
35.

103.
37.
18,
55.
53.

284.

392.

147,

107.

311.

267 °

2.

82

50

108 L d
96.
57
57.
59.
67.

27,4
99.
31.
6l
43.
78.
35.
18,
88.
33.
33.
92.
75.
55.

147,
15.
62.
42,
70.
37.
97.
37.
18.
53.
53.

280.

402,

147.

113,

268.

273,

2.



CHARACTER

VR o0onmd~wWN =

OTU
51

110.
101,
59.
59.
63.
68,

284,
98,
31.
66.
4,2.
7.
330
20,
73.
35.
35.
97.
8l.
59.

156.
20,
61,
48,
47 4
40.

107,
37.
18,
55.
66,

290,

4,21o

1570

109.

290,

268,

2.

52

112,
97.
62.
62.
59.
67.

4o

303.
2.
33.
64-
by
77
35.
16,

86.
31.
36.

101.
79
57.

158,
13,
68.

40.
70,
Lhie

103.
4l e
20,
55.
59.

313.

441,

160,

115.

306.

276,

2-
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53

108,
107,
57,
57,
57.
6l

299.
92.
33-
66.
Lbe
75
L2,
18,
79.
31.
Ao

106.
86,
48,

154.
11.
62,
37.
64.-
37.

110.
Lhyo
22,
57.
61‘-.

303.

431.

152,

101.

325.

284

2.

105.
81.

175.
22,
62.
48.
73.
Lhs

108,
4L6.
25,
55.
55.

324.

435.

168.
98.

2%,

259.

2.

55

97.
101.
55
53.
59.
68.
5
290,
84e
33.
64-
46.
754
37.
15,
79.
37.
Lhles
99.
77,
55
154.
22,
55,
51.
68.
400
99.
40.
22,
49
550
294.
402,
147.
96.
345,
273.
2.

56

110,
100,
57.
55.
59.
68.
5.
316.
99.
31.
68.
51.
es.
400
15.
86.
40,
42,
106.
84.-
57
163.
20,
62.
51,
73.

99.
4»[&0
22,
51.
57
3230
441,
160.
110,
319.
276.
2.

57

1124
110.
60.

60.
7.

308,
108.
33.
70,
49.
86.
50,
19.
92.
30.
51.
108.
80.
60,
174,
22,
62.
55.
8l.
48,
112,
Lle
20,
55.
55.
313.
44-10
166.
102.
275,
266.
2

58

110.
103.
59.
57
62.
73.

307.
86.
33.
70.
48.
75.
40
16.
77.
35.
4L6.

103,
79.
55.

158.
2Le
57.
bl o
68,
blio

118,
AS-
26.
53.
55.

318.

431.

176.

107.

357,

245,

59

106.
99.
59-
59'
57

67.

301.
101.
35.
66.
bl
79.
35.
19,
86.
35.
Ajbo
103.
79.
55.
158.
26,
57.
62.
750

110,
blpo
29
544
57

311&.

428,

161.

107.

298,

266.

2.

60

103.
106.
55«
55.
61.
70,

2900
P/
42.
73.
48.
8l.

20.
754
35.
37,
101.
8l.
554
156.
22,
55.
blra
64.
37.
110.
40.
29.

51.
299,
406.
154.

97.
309.
264,

2.

83
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70.
79.

20,
73.
37.

108,
86.
59.

167.
2.

46,
68.

119,
46,
20
57.
57.

324

450,

166,
9.

320.

271.

2.
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APPENDIX V

BASIC DATA MATRIX FOR 37 MALES (GROUPS 3, 4, AND 5)

0TU

36.
82,
72.
114.
48,
1.
12,

89.
6.

119.
1.
2L
48,
23,
103.
86,
48.
47,
Life
1.

67.
192,
153 .
130.

65.
182,
280.

33.

1.

68,
26.
70.

2.
2.

3h.
82 .
72
lll&o
46,
1.
12,

84
6.

113.

24
45.
22.
0.
8he
38.
390
10.
10
1.
55
182.
152.
1290
59.
178.
302,
31.
1.

81.
40.
e
8.
2e
2.

34.
80,

20.

86.

181,
148,
129.
57
178,
3120
34-
1.
2.
70,
29.
70,
10.
2.
2.

68.
115.

40.

86.
70
2o
104«
1's
2.
46.
21.
91.
82,
460
46.
12,

1.

67.
178.
1460
124,

59.
172,
292 .

30.

1.

67.
25.
68,
8.
2.
2.

99.

23.
42,
R1l.
97.
8L
A.O-
40,
11.
10
1.
59.
181.
152,
1300
59.
179.
303.
30.
1.
2.
67.
2.
67.
6.
20
2¢

195.
137.
112,

51.
165.
324,

23.

2o
53.
21.
78,

2.

1.

25.

176.
125,
99.
43
148.
34ts
21.

65.

62,
119.
36.
1.
12,

65.
8.
2,

98.
1.

22,

48,

27.

9l.

101.

31.

31.

17.
1.

48,
173.
163.
144

60.
192,
3200

26-

1.
2.

58.

26,

67.

lo
1,
2.

20
554
101.
101.
100.
65,
1.
29.

142,
8.
2.

201.
1.

43.
91.
50.

1544

117,

53-
72,
50.
1.
1.
Yo

273,

235.

180.

108.

264.

244, .

48.
lo

156,
79.
93.
16,

2.
2.

85

108.
98.
110,
60.
1.
29.

140.
8.
2.

199.
1.

35'
91.
46.

151.

115.

46,
The
50.

1.

101.
288,
226,
180.
103,
2590
251,
53.
1.

110.
36.
108,
10.
2.
2
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2.
46,
96.
101.
95.
65.
1,
22,
2.
144.
8.
2e
190.
1.
34.
94.
46.
154.
127,
60,
88,
48,
13
1.
108.
270.
226.
180.
108.
264.
244, .
48,

l.

106.
35.
86,
14.

28
2.

12

2
53.
101.
98.
103.
65.
1.
29.
24
14&0
8.
2.
194.

36.
91,
48.
154.
122,
60.
86,
480
1.
1.
110.
278.
228,
180,
103.
269.
261.
48.
1.

108.
3k
101.
14.

2.
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12

€0.
103.
98,
105.
60.
1.
29.

132,
8.
2.

194,

36.
89.
481
146.
1220
50.
69.
48,
1.
1.
9l1.
278,
230,
182.
1030
264 .
256.
48,
1.

139.
70.
108,
14.
2.
2.

14

2.
50.
100,
100.
100.
58,

26,
2.
132,
8.
2'
182,

36.
89.

38..

142.
122,
60,
79
48.
1.
1.
101.
259.
216.
1730
98.
250,
255,
48,
1.

103,
34-
88.
14.

2,
2.

15

2.
43
9l.
e

123,
L8,

&Ts
24
e
5
2.
134.

26,
62,
26.
103.
122.
50.
41.
33.
1.
1.
65.
216.
119.
173.
72,
230,
320.
36.
1,

89.
31.
96.
8.
1.
2,

16

2.
48.
86,
70.

123.
48,

10.
2e
86.
4—.
2.
115,
1.
24.
55.
29.
108.
118,
46.
38,
19,
1.

62.
201.
194.
166.

67.
223.
333.

340

1.
2¢

72.

2.

79.

8.
1.
24

17

2.
38,
77
62,

125,
43

7
2.
86.
5.
24
120,
1.
22.
53.
24,
103.
115.
460
41,
17,
1.

67.
182,
187.
161.

65.
216.
332.

34.

1,
2.

The

29.

Ths

8.
1.
2.

18

2.

43
86,

Mo
116.
48,

1.

12.
2.

9l.

2e
124.
1.
2L,
58.
29.
113.
122 .
50.
46,
19
1.
1.
e
206.
201.
170.
67,
230,
343.

43.

1.
2e
9.
43.
86,
9.
1'

20'

46.
9.
70.
134.
48.

1.

14.
2.
e
5.
2.
132,
1.
2.
62.
26.
113.
125.
58.
58.
19,
1.
1.
79.
221,
197.
170,
70,
228.
329.
36.
1.
2
9l.
38.
96.
9.

2.

10.

86
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CHARACTER

O B-JOWMSWN

OTU
|

2.
53.
101.
101.
100.
72.
1.
Te

127,
14.

161.
1.
41.
65.
62.
216,
122.
18.
1‘.10
9.
10

67.
317.
2784
211,

96.
331.
345,

38.

1.

76.
1&3-
122.
22.
2.
be

32

20
55
101-
102,
99.
Tk
1.
26.
2.
125.
16.

180,
1.
L3
72,
62.
2130
130.
17.
40.
105.
1.
AL
55.
331.
288-
225.
9l.
336.
370.
38.
1.

110.
7.
130,
17,
2;
A

APPENDIX V - CONTINUED

33

2.
58.

34

2.
55.
%.
101.
950
The
10
31,
2.
129.
17.
2.
166.
1.
41.
70.
62-
208.
130.
1.7
36.
100.

10

58.
326.
283.
221.

ol.
336.
370.

36.

10
3.

b

62,
137.

17.

2.
be

35

3120
245.
190,
96.
307.
320,
4L1l.
1.
30
79
AS.
134.
15.

be

36

2.
55'
101.
106.
95.
77,
1.

. 26.

2
127.
15.
2.
163.
1.
41.
724
60.
Z1%e
134.
18.
34.
106.
1.

58.
326-
278,
220,

98.
336.
343.

38.

1.

79.
46
125.
15.
2.
be

88
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CHARACTER
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APPENDIX VI

BASIC DATA MATRIX FOR 43 FEMALES (GROUPS 3, 4, AND 5)

oTu
1

75.
66,
43
41,
48.
57.
Le
1990
66.
29.
53.
33.
55.

18,
51.
31.
0.
97.
0.
225
119.
11.
57
20,
40,
18.
89.
11.
15.
2[00
31.
196.
284 .
106,
114.
293.
268-
1.

8l.
70.
45
L3
51.
590
[bo
196.
68.
26.
4L6.
34
55.

18.
46.
35
0.
95.
0.
23.
118,
11.
57.
20,
35,
18,
84.
9.
24.
26.

37..

192.
289,
115.
116,
288.
251'

80.
66.
4,6-
bho
48,
0s

210.
73.
26.
53.
37.
57.

Oo
20.
53.

29.

0.
99.

0%
22,

121,
11.
57.
20,
bhis
18,
840
5k S
20.
26.
33.

210,

294,
98.

121.

288,

300.

1.

70.
70.
L6.
A-A--
51.
59.

205.
66.

26.'

53.
33.
55.

0.
20.
[‘.8.
29

96.
0.
23.
1190
11.
59.
22.
39.
22,
90.
9.
22.
26.
35.
202,
29«
100.
100.
310-
267.
1.

75,
68.

42,
L7
56.

203.
660
26.
4,8-
37.
57.

0.
15.
A,A,o
30.

0.
95.

0.
24.

119.

57
15.
37.
15.
8Ls
7‘
18.
24
31.
203.
284,
98.
110.
308.

290,

1.

.
70,
Lbia
42,
48.
55,

200.
68.
26.
48.
35.
56.

18.
46.
29.
0.
92,
O.
2100
116.
10,
59.
205
38.
18,
840
6.
18.
24.
31.
200.
284
100.
110.
294.
284,
sl

79.
62.
40,
40.
37.
46,
/+o
200,
70.
22.
Lbo
35.
48.
C.
13,
40.
22,
Oo
99.
O.
20,
119.
11.
51.
18.
33.
11,
7.

20.
24- .
40,
200,
292,
9%.
Y20
286.
311.
1.

7.
6.
40,
40,
37.
46.

b
186.
73.
22,
46.
350
Ly o

0.
13.
40.
22.

95.
Oo
18,
113.
11.
480
15.
31.
llo
70.
2.
22.
24.
35.
186.
27,
97.
120.
255,
282,
1.

73.
64'
37.
37.
37.
6o
be
190.
60.
21.
40,
33.
42.

15.
35.
20.
0.
95.
0.
18.
113.

48,
13.
26.
9.
68.
2
18.
Re
37.
190.
274
86.
114.
317.
319.
1.

84.

22,
106.
6.
53.
13.
31.
130
68.
9.
18.
23-
31.
180.
255,
88.
1240
281.
290.
1.

89



CHARACTER

VeI owms\wWwn -

OTU
11

95.
79.
59.
55.
53.
70.

176.
60.

37.
40,
33.

Oo

33.
20,

86,
O.
9.

95.
9.

40,

18.

24,

79.
4e
2L
28.
48,
176.
29.
125.
120.
296.
568.
1.

12

79.
72,
52,
48.
4,8.
62,

157.
59.
21,
37.
35.
31.

0.

31.
21.

8l1.

0.
13.
9.

33.
15.
23.

8l.
2.
20.
26.
35.
157.
240.
157.
110,
266,
153.
1.

APPENDIX VI - CONTINUED

13

97.
95.
64«
59.
62,
8l.
11.
265,
97.
40,
7.
55.
75.
O.
22.

31.

131.

51.
22¢
55.
22,
125.
24
29.
4L2.
50.
265.
382.
166.
102,
_73.
230.
1.

14

81.
7.
59'
57.
53.
66.
7.
230.
81.

64.

22%,
314.
127.
105.
284,
247.

1.

15

84.
75.
55.
53.
51.
63.
70
225.
79.
26.
57.
51.
6.
0.
244
62.
2L

101.

18,
119.
13'
51.
23.
46.
13.
88.

26.
31.
46.
223.
323.
132,
132,
285,
245.
1.

16

84,
66.
52
50.
L6,
59.
6.
220.
79.
2h.
57.
53‘
66.

26-
55.
29.
0.
106.
0.
20,
126.
13.
50,
22,
Lba
13.
84.
2.

30.

46.
216.
314.
120,
127,
278,
262,

17

70,
68,
53.
51.
460
58,

215.
73.
25.
57,
51,
57.

0.
22.
48,
28.

0.

103.

O.
15.

118.
13.
51.
23.
40,
13.
84.

1,
23,
29.
L.

208.

304.

100.

403,

295,

304.

1.

18

85.
70.
51.
48-
54,
61.

211.
77.
26.
58.
l&lbo
62.

Oo
20,
60.
24—0

0.

103.

0.
20.

123.
13.
51.
2.
Lo
13.
8/4'0

20

30.
bl o
211.
30[&0
118.
1210
274,
258,

4

19

8l.
68.
53.
91
L7,

56s-

5.
206,
80.
24
62.
48,
62,
0.
20,
55.
33.

102.
O.
15.
117,
15.
51,
23.
42,
13.
86.
2.
22,
26,
AN
199.
294.
112,
119.
258,
263.
1.

20

86.
73.
53.
51.
4L8.
61.
6.
225.
77.
54.
59;
40,
64-
0.
2.
51.
29.

117.
G
20,
137.
15-
55.
26.
L.
13.
92.
24
22,
29.
46,
218,
323.
122,
119.
292-
265.
lc



CHARACTER

el IS Ho RSP L ASVUR SN

OTU
21

86.
70.
51.
50.
47,
58,

210.
754
24-
58.
48,
60.

Oo
22.
53.
26.

0-

101.

0.
20,

121,
12.
50.
2.
42
11.
38,

20
22,
31.
42,

208,

304.

118,

123,

280,

258-

1.

22

88,
88.
59.
57.
62.
79.
8'
29%.
84.
36.
66.
51.
79.
46.
16.
68.
33.
LO-
110.
80.
480
158,
20,
57,
30.
57.
29.
97.
29-
29.
33.

51.,

29.
401.
140.
1000
350.
2860

2.

APPENDIX VI - CONTINUED

23

86.
92,
64.
59.
65.
g8l1.
8.
304.
92.
37.
73.
53.
87.
51.
31.
68.
32.
35.
106.
81.
55.
161'
R2.
57.
35.
YR
33.
103.
29.
31.
35.
53.
304.
415,
157.
93.
330.
264.
2.

24

88,
88,
62.
59.
62.
79.
8.
294«
92.
35.
70,
51.
80,
L2,
20.
75.

33..

34,
106.
80.
51.
157.
22,
57.
37.
64’0
35'
101.
33.
29.
33.

294,
402,
147,
100.
320,
273.

2.

25

88.
92.
640
62,
64.
81.
7.
304.
90.
35.
68.
55.
84
46,
23.
70’0
29.
34.
106.
gl.
53.
159.
22.
57.
37.
64 .
33.
99.
33.
31.
34.
55.
304.
421.
150,
96.
338,
281.
2.

26

88,
88.
62.
59.
62.
79.
8.
300.
92.
37.
68.
55.
4.
L.
20.
73.
33.
420
106.
75.
51.
157,
22.
57.
35.
64+
33.
99.
31.
29 .

55.
300,
412,
150,
100.
326.
275.

2'

27

8s.
92.
66,
64
64 .
81.

8.
304.
92,
36.
73.
56.
850
51,
15.
73.
35.
Llse
112,
79.
52.
164.
22.
55.
350
64.
32.
102.
33.
29,
35.
55.
304.
412,
150.
96.
330.
_75.

2e

. 46,

28

88.
79.
51.
46.
AO-
66.
13.
249 .
79.
33.
62.
46.
62.
37.

57.
4L8.
48.
68.

59
127,
22,
22,
33.
51.
26,
88,
35.
21,
22,
46.
252.
362.
120.
122.
316,
200.
2.

29
8l1.
7.
50.

42,

66.

12,
235.
73.
31.
62.
59.
59.
35.

93,
42.
62,
55
35.
110.
195,
2.
22,
AA-
2.
86.
26,
15,
20.
40,
238,
333.
103,
105,
3200
294,
24
O.

30

86.
75.
50.
46.
4.00
68.
14.
250.
75.
33.
480
51.
60.
35.

52«
4L6.
70.
66.
42,
55.
121.
20.
22,
290
48,
28,
88.
35.
20.
22.
Ll e
256.
353.
118.
115.
323.
295,

N



CHARACTER

ORI oOWmH~WN -

OTU
"

81.
75.
48,
bh.
40,
66.
13,
230,
70.
29.
53.

57,
33.
420
L6.
1&20
6!00
66.

59.
125.
18.
22.
20,
42.
2he
86.
33.
20.
22,
42.
235,
32%.
112,
108.
328,
292
2

32

81,
73.
480
/&l&o
40,
66.
13.
240.
T2
30.
57.
[,,89
59.
33.
424
46.
Ly
66.
6L
46.
57.
121,
15.
20.
18.
42
26,
86-
33.
20.
22.
;[0
240,
333.
101.
111.
334.
330.
2.

APPENDIX VI - CONTINUED

33

8.
73.
50,
4,8.
37.
66.
13.
243,
73.
31.
59.
4lis
62,
36.
46.
51.
Lbo
66.
66.

55.
121.
18,
2.
22,
L6.
2.
8&-
35.
22.
22.
Lhs
246,
343.
108,
LR s
334.
319.

2.

34

73.
88.
53.
46.
59.
79.
10.
42D
8.
33.
70.
btie
72.
48,
35.
51.

A,O .

AR
79.
73.
53.
132.
17.
26.
22.
L.
13.
99.

24.
31,
48.
240,
333.
130.
83-
268,
256.
2.

35

88.
86.
55.

57,
8/,
11.
225,
8.
37.
66.
Lty
77.
48,
35.
53.
35.
48.
88.
66.
57.
145.
18,
31-
24,
Mbye
11,
29.
/4,0
31.
33.
53.
230,
352.
137,
104.
268,
256,
2.

36

8l1.
900
53.
46.
640
86.
12,
245,
92.
L2,
7[&0
4,8.
81.
46.
A.Oc
61.
37.
48.
92.
7.
55.
147.
19.
29.
26.
48,
11.
103.
s
26.
310
480
2500
356.
166,
90.
266.
214.
2

37

95.
92.
66.
62.
73.
90.
9.
300.
96.
38.
79.
59.
83.
55.
29
81,
37.
77.
119.
73.
L6.
165.
26,
310
46.
70.
22,
101.
24.
33.
34,
55.
29%.
416,
1400
103.
313.
297.
2e

38
101.

68.
66.
73.
95.
Iy (o
305.
90.
37.
81.
55
8L
55.
31.
70.
37.
75.
116.
7.
Lo
160.
29.
370
4.
66.
22.
Vs
23.
31.
26.
L.
29%.
408,
130.
102,
339.
314,

2.

39

101.
101.
68.
64.
78.
97«
9.
304.
106.
42,
8.
64-0
88,
58.
28,
86.
[,.On
75.
123.
.

167.
2L
33.
48,
77,
22.

112,
20,
37.
35.
57.

304,

431.

150.
100.
288,
271.

2e

40

101.
29.
68,
64«
75.
9.
10.

29«
99.
L2,
81.
62.
88.
51,
26.
8l.
LO.
75.

1E4.
68.
48,

162.
26.
3%
L.
70.
23.

105.
23,
33.

53.
300.
416.
150,
102,
297.
278,

2.

92




CHARACTER

NV RIOWMH~WO

OTU
41

99.
97.
64 .
75.
95.
10.
302.
9.
4.2.
81.
62.
8s8.
53.
33.
8l.
39.
75
121.
70.
Llo
165.
26,
35.
bho
72.
22.
112.
26.
37.

30 -

550
3014»-
412,
150.
102,
303.
28%.,

2.

95'
99.
62 .
75
930
9.
28L.
101.
40.
8l.
6L
86.
55.
25
84.
35.
68.
110.
66.
42,
152 .
26.
36.
48.
75
22,
108.
2.
38,
31.
59.
284.
411,
157.
9.
281.
2620
20

APPENDIX VI - CONTINUED

43

101.
99.
66.
64.
7.
95.

9.

300.
97.
Ll
79.
62.
8l.
52.
26.
77
42,
79.

121.
70.
420

163.
2L
33.
Ll
70.
22

101.
22.
33.
33.
55.

304.

421.

137.

102,

309.

307.

26

93



CHARACTER OTU

1

1 2.
2 50.
3 100,
4 103,
5 97.
6 72
% 1e
8 Te
9 2,
10 115,
11 11,
12 1.
13 146.
p ¥ y T
15 29,
16 67.
17 48
18 197,
19 91,
20 2B,
21 40,
22 62.
23 1.
24 Y
25 62,
26 293.
27 233
28 182,
29 81,
30 288,
31 356.
32 41,
33 X
34 3.
35 The
36 36.
37 110,
38 : s
39 2.
40 e

BASIC DATA MATRIX FOR 17 AVERAGE MALE CHARADRII PHENONS

24
52
87.

96.
73.

104.
17.
1.
3.

APPENDIX VII

101.
85,

115.

153.

83,

109.
22,
1.
3.

2.
ke
89.
9.

80,
1.
31.
111
1.
10.

151.
1.
31.
63.
39.
155.
90.
24.
59.
59.
1.

80,
270,
208,
170,

Tl
240,
310.

43.

1.

80,
35.
108,
17.
1.
3.

108,

+ 19

1.
3.

%



CHARACTER
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OTU

197.

8l.
50,
185.
96.
41,
84
61,
1.

108,
328,
243,
193,

286.
268,
55
1.

110,
45,
126,
18,
26
3.

12

2e
59
9.
117,
82.
97.
1.
37.

137,
10,

185,
1.
39.
79.
474
184.
88.
47
75.
38,

1.
102,
310.
225.
177,

93.
261.
279,

51,

1.

3.

98.

42,
120,

19.

1.

3.

- APPENDIX VII - CONTINUED

255.
195.
157,
84.
228,
27
47.
1.
3.
79.

101,
20,
1.
3.

15

16

60,
9l.
106.
86.
91.
1.
24,

125,
40.

156.
1.
35.
70.
43.
163.
82,
26.
48.
67.
1.
1.
91.
274,
220,
178.
81,
259.
320,
46,
1.

82.
36.
100,
17,
1,
3.

by )

2.
79.
86,

108,

87.
1.
34
1.
125,
10.

156.
1.
31.
70.
38.
156,
84,
34.
53.
53.

1.
7.
267.
199.
161.
7.
232.

301.

48,
1.
3.

79.

34,

115,

19,
1.
3.

95



BASIC DATA MATRIX FOR 15 AVERAGE FEMALE CHARADRII

CHARACTER

WWwWwWwwwwwww DNV DDNN M g | g

oTuU

1

92,
97.
72,
65,
80,
101,
10.
251,
78.
35.
73.
bhra
64.
42,
23,
69.
21,
40,
98,
66.
30.
128,
20,
bhe
37.
62.
25,
102.
22,
29,

49.
255.
360,
148,

9.
320,
241.

2

98.

75.
70.
83.
107,

294.
83,
37.
68.
Lho
68,
37.
24,
66.
33.
66,

114.
77.
35.

149.
20,

26.
33.
66.
26,

106.
22,
33.
42,
59.

294,

412,

157,

102,

354.

262,

26

92,
e
70.
64,
76,
100,
11,
253.
77
35.
73.
39.
6l.
37,
18,
62,
22,
56.
113,
63,
27,
140,
23.

36.
58,
23.
110.
18,
34.
45.
52,
263,
371.
157,
97.
327,
235.
2.

APPENDIX VIII

88,
97.
75
66.
79.
101.
11.
250.
82,
37.
75

64.
40,
29.
70.
20,
57.
106.
62,
29.
135.
26.
37.

66.
24,
97.
15,

0.
0.
250.
363.
157,
91.
305.
231.
2e

109.
111.
75.
640
79.
110.
14.
294.
95.
35.
86,
45,
78,
47,
26,
86,
26,
72,
133.
65.
24,
157,
26,
42
460
76.
29.
125,
21.
36.
46,
56,
288.
414,
169.
98.
308.
244 .
26

122,
86.
76.
98.

128,
12,

281,

111.
47,
96.
53.
68,

30.
75.
22,
40.
110.
85,
32.
144,
24.
37.
40,
66.
24,
142.
21.
39.
56.
58,
279.
402,
191,
81,
253,
210,
2.

100.
122,
85,
76.
99.
124,
12,
29
97.
45,
92,

78,
L2
30.
84.
25.
3hs
119.
93.
33.
150.
33.
49
50.
73.
24
134.
15.
L3
55.
58,
290,
417,
181.
82.
302.
231.
2.

8s.
106.
72.
66.

86, -

106.

258,
90.

8l.
50.
61.
31.
20,

22.
33.
108,
81.
29.
137.
26,
42.
40.
62,
22.
110,
15.
31,
48.
Ll
258.
362.
157.
83.
287.
231.
2,

PHENONS
9 10
90. 103.
105. 117.
T3 8l
67.. 75.
87, 93.
108. 117.
2Ls - e
252, 29%.
95. 95.
40. 42,
85. 86,
48.  55.
66. 77.
38. 42,
23. 33.
6. M.
23s - s
1‘.8. 1‘.6.
106, 122.
70. 88,
23. 3l.
133. 153.
25. 29.
30. 1020
39, 46,
6. 70,
a1, 2,
124. 134.
14. 22.
33. 35.
50. 53.
49. 59.
255. 294.
368, 402,
167. 176,
85. 88,
261. 309.
219, 228,
2. 2‘



- APPENDIX VIII - CONTINUED

CHARACTER OTU
11 12 13 14 15

1 98, 98, 90, 95. 86,
2 113, 108, 103, 112, 98.
2 83 78, . T, 6. .
4 75 70. 69. 68, 64.
5 98, &8, 87, 91. &1,
6 122, 114. 108, 116. 101,
7 P I ¢ T & S 9.
8 289, 269, 255. 259, 215.
9 101, 82, 88, 103, 90,
10 41, 32, 40, ble 22,
11 9. 8, 7%, 8, M,
12 52,  A4he Lhe 49. 46,
13 - i R ¢ ¢ 8
14 53. wo 1‘20 1..7. 44.
15 3 B Y 2. 20,
16 82...80, 69,  73. 64
17 23, 205 Y 20T 23, 20,
18 86, . 90, 92, Ah. . A2,
19 119, 118, 87, 98. 95.
20 The - ©B¢ 59 B2, 57,
21 35e.  Ne . 3 3R | 26:
22 153, 145. 134. 130. 121,
23 e I35 T s TROw.  Aie
24 45 39« 41, 4b. 44
25 50e 50, . Ghe . 3" '30.
26 g e P Al e 5
27 €ls AT s | Ben? Rk
28 129, 119, 116, 129, 117.
29 16, " Xhe 13,7 "18¢ 13
30 0e” et W' 3EVNA6:
31 32., 50, 48, .52, 44,
32 53" it CABS T TSRe TALs
33 291, 273. 259, 262, 220.
34 408, 390, 362. '3713. 323.
35 188, 179. 171. 178, 147,
36 BT, .9C, " 87, " 8i., &8,
37 28,. 325. 290. 250, 239.
38 Ri6. 217, 211, 210, 220

39 . 2. 2. 2. 1. 2.
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