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FOREWORD

The main body of the dissertation has been prepared in a style

appropriate for the Journal of Mammalogy to which it will be submitted

for consideration for publication. Appendices have been added to the
dissertation to provide supporting data for anyone with additiomal
interest in geographic variation anmalysis. The citations in the main

body of the dissertation to Kennedy (1975) refer to this dissertation.
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GEOGRAPHIC VARIATION IN ORD'S KANGAROO RAT, DIPODOMYS ORDII

Michael L. Kennedy

ABSTRACT.~-Geographic variation was assessed in 7853 specimens of
Ord's kangaroo rat (Dipodomys ordii) with univariate and multivariate
analyses. A matrix of correlation among 16 morpholiogic characters was
computed and the first three principal components extracted, which accounted
for 89.3 percent (component I = 69.5 percent; II = 13.8 percent; III =
6.1 percent) of the variation in the character set among males and 90.4
percent (I = 69.8 percent; II = 14.9 percent; III = 5.6 percent) among
females. Three-dimensional projection of localities onto principal components
show that for both males and females the large individuals occur east of
the Western Cordillera, and smaller animals occur to the west in the United
States and Mexico. Populations of the eastern and western parts of the
range are linked by intermediates. At least two complexes are formed in
the western part of the range. Specimens from Padre and Mustang Islands
tend to be separated from the others by principal component II. Other
small groups and individual quadrats are loosely conmected to the main
clusters.

For both sexes, projections on components I, II, and III Were analyzed
with respect to eight environmental variables (mean January temperature,

mean July temperature, mean annual temperature, mean annual precipitation,

vii



latitude, longitude, altitude, and evapotranspiration). These environmental
data accounted for 56.3 percent of the variation in principal component I
(41.3 percent in component II) for males and 60.0 percent (47.6 percent in
component II) for females.

With principal component I representing body size in the classic meaning
of ecogeographic variation analysis, populations of Ord's kangaroo rats
follow Bergmann's ecogeographic rule. If principal component II is taken
to represent size-independent variation in cranial measurements, which may
reflect changes in surface area relative to volume, this species exhibits
at best a weak trend of geographic variation that follows Allen's
ecogeographic rule. There was no significant association of projections
onto principal component III with the eight environmental variables when

examining all quadrats.
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GEOGRAPHIC VARIATION IN ORD'S KANGAROO RAT, DIPODOMYS ORDII

Michael L. Kennedy

Ord's kangaroo rat, Dipodomys ordii, ranges cver most of the western

United States, parts of southern Carnada, and much of northern and central
Mexico (Hall and Kelson, 1959). Because of this relatively wide geographic
distribution and its large amount of intraspecific variation in morphological
characters, D. ordii provides an ideal subject for studying the processes
of geographic differentiation of populations (Schmidly, 1971).

D. ordii has been extensively collected, and I examined approximately
20,000 specimens (8350 in detail) representing over 2500 localities during
this study. Johnson and Selander (1971), Mazrimas and Hatch (1972), Stock
(1974), and Best and Schnell (1974) have included small numbers of this
species in their investigations. Allen (1891), True (1889), Trowbridge
and Whitaker (19240), Hall (1951), Setzer (1952), Anderson (1972), and
others have conducted limited taxonomic work on D. ordii. However, except
for the investigation of Setzer (1949), no extensive effort has been made
to examine the systematics of this species over its entire range. He
described 35 subspecies and discussed speciation, but as pointed out by
Desha (1967), samples were small and sexual dimorphism was not thought

significant. Desha (1967) studied variation in a population of D. o. medius



from Lynn Co., Texas. He found significant sexual dimorphism in 9 of 14
cranial and mandibular measurements and concluded that there was a need

to re-evaluate all of the subspecies of D. ordii with statistical methods.
Schmidly (1971) examined four populations of D. ordii from western Texas.
One of the populations exhibited sexual dimorphism in 14 characters studied.
In the other populations examined, two were dimorphic in 5 characters and
the other in 10. He suggested that future taxonomic studies should consider
the sexes separately. Schmidly and Hendricks (1976) assessed nongeographic
and geographic variation in D. ordii from southern Texas and northern Mexico
and concluded that D. compactus is a separate species from D. ordii.

The purpose of my study was to: (1) re-evaluate geographic variation
in D. ordii; (2) determine-the distribution of the morphological variation;
(3) determine the degree of covariation between morphologic and environmental
variables. My approach to answering these questions has been purely phenetic.
This study should help clarify the intraspecific taxonomy of D. ordii, as
well as provide additional insight into the analysis of intraspecific

geographic variation in general.

MATERTALS AND METHODS

I recorded 16 linear skull measurements from 8350 adult specimens (Fig.
1). These characters were selected to include: (1) measurements that could
be repeated with accuracy; (2) many of the characters used in previous
systematic studies of D. ordii for comparisons of results; (3) several
previously unused characters which potentially could provide additional
insight. Measurements were taken with dial calipers to the nearest 0.1 mm.

All adult specimens (criteria: dentition complete, auditory bulba shiny



and translucent, and the premolars and molars showed some wear) were

used in the statistical analyses to determine sexual dimorphism. Specimens
used in this study are housed in 68 collections in the United States and
Canada (see acknowledgments).

I attempted to reduce heterogeneity in sample sizes by arbitrarily
establishing a grid system (Fig. 2) in much the same manner as Jackson
(1970). This is considered justified because my purpose was to look at
the broad geographic trends of variation rather than the details of local
distributions. The grid system divides the range of D. ordii into quadrats
(= localities) approximately 100 mi. (1.609 km) on each side. I did not
use more than 35 males or 35 females per quadrat, and deleted quadrats
for which I had less than 8 specimens. The latter to increase the reliability
of character means and variances. Male analyses included 122 quadrats;
females analyses included 113. Quadrats from which specimens were not
available in adequate numbers are not shown on the grid. The grid has not
been distorted to accommodate island and peninsular populations. Each
quadrat was assigned a four digit number. The first two digits indicate
the north-south location of the quadrat; the last two refer to the east-
west position. The final raw data matrix included 7853 individuals (4335
and 3518 females). Specimens which were described as D. compactus by
Schmidly and Hendricks (1976) were included in this study.

Univariate and multivariate biometric routines were applied for
character analyses for both sexes. Means of these characters were presented
in Appendix I of Kennedy (1975). Basic statistics, single-classifications
analysis of variance, and sum of squares simultaneous test procedure (SS-STP)

were carried out with a program (UNIVAR) written by Power (1969). The



Mann-Whitney U-test was used from Sokal and Rohlf (1969). Bivariate
correlations were determined with a program (BIVAR) written by Power

(1967), and multivariate analyses were performed using NT-SYS programs
(Rohlf et al., 1969). Matrices of Pearson's product-moment correlations
were computed, and phenetic distance coefficients were derived from
standardized character values. Cluster analyses were conducted with

UPGMA (unweighted pair-group method using arithmetic averages) on the
correlation and distance matrices. A matrix of correlation among characters
was computed and the first three principal components extracted; projections
of localities being prepared from these data. A shortest minimally
connected network was computed in the original character space and was

used to connect localities in the 3-D plots (see Appendix III of Kennedy,
1975). A further explanation of these techniques, plus the rationale

for their use, is given in Sneath and Sokal (1973). Stepwise multiple
regression analyses were computed with program BM-0O2R of the BMD computer
programs (Dixon, 1970).

To graphically display interquadrat variation in component I, I used
the SYMAP program at the University of Oklahoma. Explanations of the use
and value of SYMAP have been presented by Jackson (1970) and Johnston and
Selander (1971). Such a map is limited by the number of map points; the
greater the number the more refined the map. Interquadrat values for
males and females were averaged with a moving vector routine that generates
a generalized contour map. Eight levels of contouring were used. Most
computations were carried out on the IBM 360 computer at the University of
Oklahoma.

Environmental data considered for each quadrat were mean January

temperature, mean July temperature, mean annual temperature, mean annual



precipitation, latitude, longitude, altitude, and evapotranspiration.
Evapotranspiration data were determined from tables in Thornthwaite
Associates (1964), and other environmental measurements were taken from
several sources (U. S. Department of Commerce, 1966, 1973; Great Britain
Meteorlogical Office, 1965; Canada Meteorological Branch, 1962; Nelson,
1968; and Showers, 1973).

Optimally, environmental data were taken from five weather stations
within each quadrat, but for many quadrats less than five were available.
If no reporting station existed within the quadrat, I used linear
interpolation between two stations to estimate a value for the quadrat.
Means of the values recorded for each quadrat were used for all analyses
involving environmental variables (see Appendix II of Kennedy, 1975).

Quadrats were divided into groups in an attempt to examine the
interlocality variation in greater detail. Quadrats 2015 and 2115 were
omitted from these groupings. The Eastern-Southern Group refers to quadrats
with the last two digits of 09 or greater. Quadrats with the last two
digits of 08 or less are referred to as the Northwestern-Southwestern Group.
Quadrats with the first two digits numbered 12 or less and the last two
digits numbered 08 or less are termed the Northwestern Sroup; quadrats with
the first two digits numbered 13 or greater and the last two 08 or less
plus the quadrats occuring in Mexico are referred to as the Southwestern-—

Mexican Group. The location of these groups can be determined from Fig. 2.

RESULTS AND DISCUSSION

Character Correlations.--A dendrogram computed from the matrix of

correlations of male skull characters is presented as Fig. 3. The one for



females is essentially identical and therefore not included. Third
molar width, least supraoccipital width, greatest interparietal width,
and least interorbital width add heterogeneity to the character set.

The other characters cluster together in a manner which suggests a degree
of redundancy. Schmidly (1971), indicated that certain characters (for
example, basal length, bullar-premaxillary length, and mandibular length)
probably represent a single adaptive complex.

Schmidly (1971) noted the least supraoccipital width to be the most
variable of his cranial measurements in all samples, and Davis (1942)
reported the interparietal and supraoccipital to be highly variable in
D. o. sennetti and D. o. compactus. The high degree of variability in the
supraoccipital width was also noted by Lidicker (1960) in D. merriami and
Nader (1964) in D. spectabilis. Both attributed this variability to the
dependence of the width of the supraoccipital on bullar inflation. Lidicker
(1960) indicated that the variability exhibited by this character greatly
reduced its value in studies of geographic variation. Nader (1964) reported
the supraoccipital and in particular the interparietal to be unstable in
D. spectabilis. The presence of more than one interparietal, its fusion
with the supraoccipital, or sometimes its absence, are indicatioas of its
instability. I found least supraoccipital width and greatest interparietal
width to fluctuate within and among many populations. However, it seems
that even though these two measurements are highly variable, they are useful
characters in studying interpopulation heterogeneity.

Lidicker (1960) reported the least interorbital breadth to be a relatively
conservative character in D. merriami and to show only minor geographical

changes in most areas. Setzer (1949) found the least interorbital width



to be useful in establishing a cranial index for D. ordii, and Schmidly
(1971) and Desha (1967) indicated this character to vary only moderately
in Ord's kangaroo rat as did Nader (1964) for D. spectabilis and D. deserti.
I found this character to be relatively uncorrelated with several other
characters and, therefore, a useful character in studying intraspecific
variation.

Bader and Lehmann (1965) and Leamy and Bader (1968) reported useful

information from phenotypic variation in molar width in Mus musculus and

Peromyscus leucopus, repectively. Third molar width appeared to be an

independent character in D. ordii, and therefore, a character which may
provide new insight into this species. I concluded that each character
contributed some useful information but that there was some duplication in
information indicated by the high correlations of several of the characters

(Fig. 3).

Sexual Dimorphism.--Eleven of 16 skull characters show significant

sexual dimoxrphism (Table 1). Five characters (intermaxillary width, premolar
width, toothrow length, least supraoccipital width, and greatest interparietal
width) did not vary sexually. Greatest skull length, bullar-premaxillary
length, and basal length showed the greatest relative differences between
sexes. I found significant sexual dimorphism in the greatest skull depth

in contrast to Desha (1967).

While there is a growing literature concerning sexual dimorphism in
vertebrates, there are still many questions unanswered concerning sexual
dimorphism in D. ordii. Setzer (1949) did not think sexual dimorphism
significant in his analyses. However, Desha (1967) and Schmidly (1971)

reported significant sexual dimorphism, and Schmidly and Hendricks (1976)



found a limited degree of sexual dimorphism in southern populations.
Schmidly (1971) indicated that sexual dimorphism varied geographically

and suggested that the variability may result from genetic and hormonal

sex differences or may, to some extent, be due to nongenetic modification

of the phenotype caused by local environmental conditions. While no

intraspecific competition studies have been conducted concerning D. ordii,

limited interspecific information indicates the larger size of males of

this species may be advantageous in defending a territory. Eisemberg (1963)

pointed out that heteromyid rodents are territorial and that they defend

a limited area in the vicinity of and including the burrow. Johmnston (1969)

suggested that the increase in size of males is an advantage in fighting

for the European sparrows (Passer domesticus, P. hispaniolensis, and their

hybrids).

In my study, there are no significant differences between sexes in
toothrow length and premolar width, but there is a significant difference
in the width of the third molar. The biological significance, if amy, of
this condition is unclear. Selander (1966) reported that in birds morphological
and ecological polymorphism frequently are expressed in sexual dimorphism
in size and structure of the feeding apparatus and in differential foraging
behavior and niche utilization by the sexes. Scudo (1969) suggested that
dimensional differences between sexes may result from differences in the
mean environmental expenditure per individual. This means that the ratio
between the environmental resources allocated to males and to females might
be the most meaningful quantity in determining sexual dimcrphism. Dixon
(1958) indicated that D. m. merriami females occupied smaller home ranges

than the males, and Blair (1943) found that in southern New Mexico the



size of the home range of D. merriami seemed to vary with the seasons as
well as to be different between the sexes. Females had average home
ranges of less than 2 acres in March but increased this to almost 4 acres
in April and May; whereas, males had average ranges of just over 4 acres.
The sexual difference between third molar width in my results, could be
interpreted as an adaptation to lessen intersexual competition for food.
Alcoze and Zimmerman (1973) have called attention to the food habits and
dietary overlap of two heteromyid rodents from the mesquite plains of
Texas; they reported winter and spring diets of D. ordii but no between
sex comparisons were made. Rosenzweig and Sterner (1970) discussed the
question of interspecies seed selection in heteromyids. Work is needed
to determine whether there are differences between sexes in food types

of D. ordii.

Interlocality Character Variation.--Highly significant interlocality

heterogeneity is shown by all cheracters (Table 2). Relatively, the third
molar width varied the least while the greatest skull length, bullar-
premaxillary length, basal length, greatest skull depth, and upper diastemal
length have the highest F-values for both sexes. Schmidly (1971) found
greatest skull length and greatest skull depth to be among his least variable
cranial measurements, and Desha (1967) reported greatest skull length,
greatest skull depth, and baszl length to have low coefficients of variationm.
Interlocality variation in D. ordii appears to be more complicated
than can be explained by single-characters. Nader (1964) reported that there
were no clear and continuous clinal changes in the measurements studied
throughout the range of D. spectabilis. I found similar results for Ord's

kangaroo rat. However, while there appears to be no overall continuous



10

directional gradient in the measurements studied, there are single-character
gradients over smaller areas of the range. In the Great Plains, southwestern
United States and Mexico and northwestern United States, gradients are

found for most characters. Setzer (1949) suggested that Allen's ecogeographic
rule (for warm-blooded animals protruding body parts are shorter in cool
climates and larger in warm ones Allen, 1877 ), is not operative in

Ord's kangaroo rat. D. o. terrosus which ranges farthest north has the
longest te_.l; whereas, D. o. celeripes, found in the central part of the
range of the species, has the shortest tail. These results could be misleading
because only single characters were considered. Johnston and Selander (1971)
indicated that different covariant sets of size variation can be extracted
from a matrix of size characters and that these covariant sets can bear
different relationships to environmental factors. This suggests why single-
character regressions may be superficially contradictory. Setzer (1949)

also reported a general tendency for the nasals to decrease in length and

the rostrum to decrease in width as the southern limits of the species'

range are approached. He indicated that no other cranial feature of D. ordii
showed a graduation that might be termed a cline. While I found the nasal
and rostrum measurements to be the smallest in the southern quadrats,
continuous clinal variation was present only in the eastern and southern
quadrats. The broad pattern of variation over the range for the individual
characters studied is as follows: skull measurements from quadrats east of
the Rocky Mountains in the Great Plains tend to be large; small skull
measurements are found west of the Western Cordillera in the United States
and Mexico. Results of SS-STP analyses illustrating these trends for each

character are presented in Kennedy (1975).
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Principal components have been extracted to summarize variation.
Character loadings, which indicate the correlations of characters with
the first three principal components, are given in Table 3. In general,
the pattern of character loadings are the same for both sexes. The first
three components explain 89.3 percent of the total interlocality phenetic
variance of males and 90.4 percent of females. Thus, there is little
distortion in distances when reducing the 1l6-dimensicnal character to
three dimensions.

Component I is essentially a general size factor with high correlations
for all characters except third molar width, least supraoccipital width,
and greatest interparietal width. It separates the relatively small
D. ordii—those to the left in Figs. 6 and 7--from the larger animals
located to the right. Since component I accounts for 69.5 percent and
69.8 percent of the variability in males and females, respectively, it
may be taken to represent overall size, and projections of localities on
this component can be used to reflect such differences between quadrats.
Projections on component I are summarized in Figs. 4 and 5.

Component II has high loadings for greatest skull width, least
interorbital width, and highest loadings for least supraoccipital width,
and greatest interparietal width. It explains 13.8 percent of the variability
in males and 14.9 percent in females. Greatest interparietal width and
supraoccipital width exhibit positive correlations. The other high loadings
are negative. Therefore, component II tends to separate those animals
with narrow skulls and interorbitals and wide supraoccipitals and interparietals;
these are located in the background of Figs. 6 and 7. Animals from the
foreground (see Figs. 6 and 7) have relatively wide skulls and interorbitals

along with narrow supraoccipitals and interparietals.
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The third factor has its highest correlation with third molar width
and accounts for 6.1 percent of the variability in males and 5.6 percent
in females. D. ordii, which tend to be relatively small for this
measurement, have the greater height (i.e. larger sticks). Localities
near the base of the diagram have a short stick which indicates a large
third molar. Quadrats 0810, 1209, 1611, 1612, and 1909 for both sexes are
distinguished by this component (see Figs. 6 and 7). Male quadrats 0611
and 1614 also have high values for component III. Many females quadrats
have relatively low values for this component. Southernmost quadrats for
both sexes have relatively low values for component III.

From standardized locality means of the 16 skull characters, I constructed
three—-dimensional projections of the 122 male and 113 female quadrats (Figs. 6
and 7). Due to the large number of localities, only a partial shortest
minimally connected network is shown in miniature in the figures. 1In Fig. 6,
there are three main male clusters of quadrats and several smaller groups.
The large cluster to the right is composed of quadrats occurring in the
Grezt Plains. This cluster has smaller subclusters with the largest animals
occurring at the far right. The major group of quadrats to the left in the
foreground is composed of localities occurring in the southwestern United
States and Mexico. The third major series of quadrats, in the background
and to the left, is made up of localities occurring in the northwestern
United States. One smaller, scattered group is found in the center of the
model, somewhat intermediate between the three main clusters. Another small
group is represented by quadrats 2014, 1914, 2115, and 2015. Other small
clusters appear to be loosely connected to these groups. Of interest is
quadrat 1506 which represents specimens from the periphery of the range

in southwest Arizona. Since the sample size was only eight specimens and
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only male specimens were available, this locality should be examined in
more detail to determine the exact status of the quadrat with relation
to the others.

Female quadrats are arranged in much the same manner as males (Fig. 7).
The three main clusters and the smaller groups of intermediate quadrats are
readily apparent. As in Fig. 6, several quadrats appear to be loosely
connected in the model.

These data indicates that mountain ranges have played a major role in
the distribution of D. ordii. This is best illustrated by the eastern and
western segments of the species on different sides of the Rocky Mountains.
Setzer (1949) reported that any mountain which had vegetational belts above
the Transition Life-zone would serve as a barrier to the dispersal of
these animals.

There is some evidence that, along with mountains, soil types and
waterways may have served as barriers to this species. Maxwell and Brown
(1968), Martin and Preston (1968), Lampe et al. (1974), Blair (1954), and
others have reported D. ordii to occur in sandy soils. Setzer (1949)
indicated that this species was almost exclusively confined to sandy areas.
The distribution of D. ordii, as indicated by specimen, also indicate this
species to be restricted to sandy areas in semiarid regions. The distribution
of D. ordii could well be predicted from soil maps of the western half of
North America.

Nader (1964) reported that the only geographic feature which may
represent a barrier to D. deserti is the Colorado River. However, Goldman
(1937) pointed out that this does not seem to be an effective barrier,

especlally at the southern end where the river is shallow and the course
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of the river has shifted back and forth several times in the past.

An important consideration would appear to be to what extent does D. ordii
swim. Grinnell (1922) reported kangaroo rats lack the ability to swim.
Stock (1972) indicated swimming ability in several species of kangaroo rats
including D. ordii, but current, water temperature, and air temperature
were not varied. These variables were pointed out by Schmidly and Packard
(1967) to influence the swimming ability in pocket mice. Patton (1969)
reported the action of rivers to be a physiographic and ecologic barrier

for Perognathus goldmani. My results indicate that waterways have been

only partial or temporary barriers to D. ordii. Figs. 6 and 7 show a
continuous network within this species. While there are major complexes,
these complexes do not appear to be completely separated.

Waterways may have played as important a role in dispersal as in
isolating populations. Baccus (1971) found the Brazos River to be a
dispersal route for D. ordii in north-central Texas. Wind deposited sand
as terraces along the banks and onto marginal areas adjacent to the river.
The sandy soils permitted Ord's kangaroo rat, and certain other western
species, to extend eastward into wooded areas. This appears also to be
the case along the South Canadian River in Oklahoma (unpublished data)
and probably along other waterways as well.

Setzer (1949) described six different groups of subspecies (Great
Plains, Gulf Coast, Mexican, Southwestern, Western Desert, and Intermontane).
The quadrats I found to occur in the Great Plains and northwestern United
States correspond closely with his Great Plains and Western Desert Groups.
Quadrats 2015 and 2115 represent animals described by Setzer (1949) as the

Gulf Coast Group. The complex he described as the Intermontane Group are
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mostly those quadrats intermediate between eastern and western segments
of the species. His Southwestern and Mexican Groups correspond closely
with animals from the quadrats in the southwestern United States and
Mexico. Figs. 6 and 7 show the Mexican quadrats to group together and
the southwestern United States quadrats to cluster together, and I do not
see a clear separation between the two groups.

A possible relationship exists between overall size of D. ordii and
sympatry with other species of kangaroo rats. In the Great Plains, where
there are no other species of kangaroo rats (with the exception of D. elator
in a small area of north-central Texas), D. ordii reaches its greatest size.
In the northwestern United States, where the species is small in size, the
range of Ord's kangaroo rat, according to Hall and Kelson (1959), overlaps
with that of D. microps. In the quadrats which occur intermediate between
eastern and western segments (see Figs. 6 and 7), there is some overlap
with D. microps and D. merriami (Hall and Kelson, 1959); however, with few
exceptions, animals occurring in these quadrats are not as large as those
in many parts of the Great Plains. In the southwestern United States and

Mexico, D. ordii is sympatric with D. deserti, D. merriami, D. spectabilis,

D. nelsoni, and D. phillipsii (see range maps in Hall and Kelson, 1959).
Animals in these areas are also small in size. Projections onto principal
component I for quadrats where the range of D. ordii overlap with other
kangaroo rats were tested (Mann-Whitney U-test) against quadrats in which
there was no overlap. In both sexes, animals in quadrats where there was

no overlap were significantly larger than those in quadrats of overlap.
These results indicate that in areas of sympatry body size may be a function

of interspecific competition. They could be interpreted to support the
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work of McNab (1971) which indicated that the presence of other
species that utilize the same food resources influences body size.
McNab's studies have dealt mainly with predator species, and there

is evidence that kangaroo rats select for certain size in seeds
(Brown and Lieberman, 1973; Dunham, 1968). This could be a mechanism
to reduce interspecific competition. Therefore, McNab's conclusions
may not be relevant.

Brown and Lieberman (1973) detected no evidence of intraspecific
variation in body size of D. ordii and D. deserti in response to
differences in the number or identity of coexisting species. They
suggested that various species of heteromyid (including D. ordii)
differentially utilize seeds of different sizes according to their
body sizes. Brown (1973) reported that the number of species which
coexist is determined by the abundance and predictability of seeds.

Another approach for accounting for the relationship between overall
size of D. ordii and sympatry with other species of kangaroo rats is
related to interspecific habitat segregation. Lidicker (1960) discussed

interspecific habitat segregation between D. merriami, D. ornatus,

D. spectabilis, and D. ordii. When these animals come into direct
contact, different species retreat to certain types of habitat.
Lidicker (1960) indicated that suitable habitat was the most important
factor determining the distribution of D. merriami and that competition
with related forms seemed to be the second most important factor.
Possibly, in areas where habitat segregation occurs, there is only a
limited amount of desirable habitat available and small body size in

D. ordii is selected for. This could reduce the amount of food and
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space the animals need and allow population numbers high enough

to insure the survival of the species in these areas. More detailed
studies are needed on the exact relationship between body size of

D. ordii and sympatry with other species of kangaroo rats.

Principal Components and Environmental Variation.--For both
sexes, components I, II, and III were analyzed with respect to eight
environmental variables. This was performed by stepwise multiple
regression with projections on a component being the dependent variable.
Also, correlations were carried out between principal component
projections and each environmental variable. The correlations of
eight environmental variables with -male and female components I and
II are presented in Table 4. No variables were found to be correlated
significantly with component III of either sex when examining all
quadrats as one group; therefore, it will be discussed in a limited
manner.

Since component I accounts for approximately 70 percent of the total
interlocality variation for each sex and this factor is taken tc
represent body size in the classic meaning of ecogeographic variation
analysis (Niles, 1973), my primary goal was to explain the variation
in component I. Discussions consider all quadrats as one unit unless
otherwise noted. Only statistically significant variables are reported
in the following accounts.

Principal Component I and Enviromnmental Variables.--In the regression

of the environmental variables on male component I, seven accounted for
56.3 percent of the variation. Mean January temperature (22.1 percent)

and mean annual precipitation (17.4 percent) explained 39.5 percent of
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the variation in component I. Mean annual temperature (6.4 percent),
latitude (5.1 percent), evapotranspiration (3.3 percent), and

longitude (2.0 percent) also accounted for significant variation.

Regression of the environmental variables on female component I showed
eight variables to explain 61.0 percent of the variation; evapotranspiration
(18.3 percent), mean January temperature (17.1 percent), latitude

(7.2 percent), and longitude (2.7 percent) were statistically significant
and accounted for 45.3 percent of the variation in this component.

Since evapotranspiration and mean annual precipitation are highly
correlated (.751), temperature and rainfall variables probably account
for much of the variation in component I for both sexes. This follows
Bergmann's ecogeographic rule, which is restated by James (1970) as:
"Intraspecific size variation in homeotherms is related to a combination
of climatic variables that includes tewperature and moisture. Small
size is associated with hot humid conditions, larger size with cooler
or drier conditions."” The classical interpretation of this rule has
been presented by Mayr (1963), "races from cooler climates tend to be
larger in species of warm-blooded vertebrates than races of the same
species living in warmer climates." The usual physiological interpretation
of Bergmann's rule is based on the fact that the volume of the body
increases as the cube and the surface as the square of a linear dimension.
The larger a body, the relatively smaller its surface. In a cold
climate there should be a selective advantage in the relative reduction
of surface resulting from increased size, since the metabolic rate is
more nearly proportional to surface than to body weight (Kleiber, 1947;
Hemmingsen, 1960). In hot climates the advantage should be on small

body size and relatively large surface.
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The high negative correlation of component I for both cexes with
mean January temperature and low correlation with mean July temperature
(see Table 4) could be taken as support for Renmsch's hypothesis
(Rensch, 1939) that natural selection for size is greater during the
period of winter minimum temperatures. Johnston and Selander (1971)
reported the size component to show a negative regression om all
measures of winter temperature and no regression effects on measures

of summer temperature for the house sparrow (Passer domesticus).

James (1970) recorded the differences between the dry and wet-bulb
temperature to be greatest in summer and least in the winter for
several species of birds and indicated that this might account for the
variation implied by Rensch's hypothesis.

Since evapotranspiration is a good predictor of net primary
productivity (Rosenweig, 1968) and appears to influence variation in
females more than that in males, net primary productivity may be more
limiting to females than to males at least in certain areas. Males,
having a larger home range, may have more food available to them. This
could partially account for the difference between sexes in D. ordii.
Rosenweig (1968), in discussing interspecific size variation in mammalian
carnivores, indicated that if food is in short supply, as in deserts
and tundra, body size will be limited by food supply; if evapotramspiration
is very high in an environment, body size and evapotranspiration are
not correlated (Rosenweig, 1968). This could be the case with male
D. ordii. Johnston (1969) reported different relationships to precipitation
for males and females of European sparrows.

In an attempt to examine the interlocality variation in size in

more detail, component I projections were analyzed with respect to



- 20

eight environmental variables for smaller groups of localities. In

the Eastern-Southern Group, eight environméntal variables accounted

for 80.1 percent of the variation in males and 78.1 percent in females.
Only latitude was significant and accounted for 69.4 percent and

67.4 percent in males and females, respectively. Since temperature
depends on latitude (Mayr, 1963), and taking component I to represent
body size, these results in the Eastern-Southern Group indicate that
these populations are following Bergmann's rule. Brown and Lee (1969)
reported Bergmann's rule to hold for 10 populations of Neotoma from
western North America. One should consult James (1970), Niles (1973),
Brown and Lee (1969), Rosenweig (1968), McNab (1971) and others for
recent discussions of the validity of Bergmann's rule. I use this

rule as a generalization. Mayr (1956) indicated that though exceptions
have been found to the ecogeographic rules (Allen, Bergmann, and Gloger),
there is enough conformity to the rules to make them useful for descriptive
purposes.

In the Northwestern-Southwestern Group, environmental variables
accounted for only 22.8 percent of the variation in component I for
males; none were significant. No individual variable accounted for
more than 8.5 percent of the variation. For females in the Northwestern-—
Southwestern Group, eight variables accounted for 48.2 percent of the
variation. Latitude (14.3 percent), altitude (8.8 percent), mean
January temperature (8.4 percemt), and mean annual temperature (8.3
percent) accounted for 39.8 percent of the variation. Since environmental
variables did not explain as much of the variation in the Nc.thwestern-
Southwestern Group as in the Eastern-Southern Group, I subdivided

the former into a Northwestern Group and Southwestern-Mexican Group.
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The Mexican quadrats were included in this last group because

Figs. 6 and 7 show the southwestern United States quadrats and quadrats
in Mexico to cluster closely together. In the Southwestern-Mexican
Group seven variables accounted for 56.8 percent of the variation in
male component I, with mean January temperature explaining 43.5 percent.
Eight variables explained 61.6 percent of the variation in component I
for females, with mean January temperature accounting for 55.2 percent.
Thus, animals occurring in quadrats of this group exhibit variation that
follows Bergmann's rule.

Eight environmental variables accounted for 27.2 percent of the
variation in component I for males in the Northwestern Group. Mean
January temperature explained 12.1 percent of this variation. For
females, eight variables accounted for 74.0 percent of the variation
in component I. Longitude (31.5 percent), mean July temperature
(13.5 percent), and altitude (14.7 percent) explained 59.7 percent
of this variation. The relationship between size and environmental
variables is different in this group --the reasons are unclear. Other
variables (soil, competition, or available food) may be accounting for
part of the variation in male component I (i.e. Brown and Lieberman
(1973) found greater variability in the sizes of seeds in the cheek
pouches of D. ordii from the eastern part of the Great Basin Desert
than those from the western part). Also, the manner in which I am
viewing variation may be too broad to detect the details of variation
in this area. A smaller grid system and the use of additional
environmental variables should allow for a more precise determination

of the relationship between environmental variables and male body sizes.
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Principal Component II and Envirommental Variables.--In the

regression of the environmental variables on male component II for
all localities, eight accounted for 41.3 percent of the variation,
with latitude (29.3 percent), mean annual precipitation (6.7 percent),
and mean July temperature (2.2 percent) interpreting the significant
variation. Regression of the environmental variables on female
component II resulted in eight variables explaining 47.6 percent of
the variation. Latitude (33.2 percent), mean annual precipitation
(7.8 percent), and mean January temperature (3.4 percent) accounted
for the significant portion of variation in this component.

I examined the size-independent variation in greater detail by
analyzing component II projections for smaller groups of quadrats with
relation to eight environmental variables. In the Eastern—~Southern
Group, eight variables explained 52.1 percent of the variation in
component II for males. Altitude (24.1 percent), mean January temperature
(16.7 percent), and evapotranspiration (7.6 percent) accounted for
48.4 percent. For females, six variables interpreted 61.1 percent of
the variation. Latitude (31.4 percent) and longitude (23.4 percent)
explained 54.8 percent of the variation. Evapotranspiration and altitude
accounted for 2.9 percent and 3.3 percent, respectively.

Eight variables accounted for 57.7 percent of the variation in
component II for males in the Northwestern-Southwestern Group, with
latitude explaining 39.6 percent. Eight variables accounted for
55.6 percent of the variation for females. Latitude explained 35.3
percent of this wvariation.

In the Southwestern-Mexican Group, eight variables explained

41.4 percent of the variation in component II for males. Altitude
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(18.7 percent) and mean annual temperature (13.6 percent) interpreted
32.3 percent of this variation. For females, eight variables explained
36.9 percent of the variation. Altitude accounted for 18.2 percent.

Eight variables interpreted 26.1 percent of the variation in
component II for males in the Northwestern Group. No variables were
significant. For females, eight variables explained 35.0 percent of
the variation. Mean annual temperature (11.9 percent) accounted for
the significant variation.

Results of the regression of the environmental variables on
component II are similar for both sexes. Latitude and mean annual
precipitation are important variables over the entire range. Temperature
variables have a strong influence in the Northwestern Group. Altitude
is an important variable in the Northwestern—Southwestern Group. These
results indicate that there have been definite morphologic adaptations
to climatic gradients. James (1970) reported similar results in birds
in the eastern and central United States.

Niles (1973) suggested for hornmed larks (Eremophila alpestris)

that size-independent variation in cranial measurements may serve to
increase surface area relative to volume. Component II for this study
has high positive loadings for greatest interparietal width and least
supraoccipital width, and high negative loadings for least interorbital
width and greatest skull width. This component has a significant
negative correlation with mean January temperature and mean annual
temperature and a significant positive correlation with latitude for
both sexes (see Table 4); therefore, changes in the character values
involved in this component may reflect an increase in surface area in

hot environments. This increase in surface area is small in relation
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to the total available surface area of the animal. However, a wider

skull (as reflected in the increase in least interorbital width and
greatest skull width) relative to body size would be an advantage in
warmer areas to provide more surface area for heat radiation. Enlargement
in these character values would serve the same function as extremities.

If component II represents size~independent variation in cranial
measurements which serves to increase surface area relative to volume,

D. ordii is following Allen's ecogeographic rule. However, at best

this is a weak relationship.

Principal Component III and Environmental Variables.--Component

III accounted for only a small part of the phenetic variance (see
Table 3), and in analyzing this component with relation to eight
environmental variables, I found no variables to be correlated significantly
when all quadrats were examined as one unit or in examining the
Eastern-Southern Group. Only a small amount of variation in this
component for either sex is accounted for by the eight environmental
variables in the other groups with the exception of the Northwestern
Group. In this group, eight variables explained 73.7 percent of the
variation in component III for males and 53.8 percent for females.
Longitude (56.9 percent) and mean annual precipitation (8.4 percent)
interpreted 65.3 percent of the variation for males, and mean annual
temperature (13.2 percent) and altitude (11.8 percent) accounted for
the significant variation for females.

Conclusions.--If geographic variation is viewed broadly, populations
of D. ordii are divided intb eastern and western groups which are

separated by mountain ranges. Large individuals (those in quadrats to
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the right in Figs. 6 and 7) occur in the Great Plains east of the
Rocky Mountains; smaller animals (those in quadrats to the left in
Figs. 6 and 7) occur west éf the Western Cordillera. At least two
complexes are formed in the western part of the range. One complex
is in the northwestern United States (quadrats in the background to
the left in Figs. 6 and 7), and the other is in the southwestern
United States and Mexico (quadrats to the left in the foreground in
Figs. 6 and 7). Animals from quadrats 2015 and 2115, which represent
specimens from Padre and Mustang Islands in Texas, tend to be
distinguished in Figs. 6 and 7 by component II. Quadrats occurring
near the center of Figs. 6 and 7 represent animals which are intermediate
between eastern and western segments.

With principal component I representing body size in the classic
meaning of ecogeographic variation analysis, populations of D. ordii
are following Bergmann's rule. If principal component II is taken
to represent size - independent variation in cranial measurements which
may serve to increase surface area relative to volume, this species
exhibits at best a weak relationship of a type subsumed under Allen's
rule. These generalities indicate that size variation in this species
is adaptively organized and that strong morphologic selection has been
important in shaping phenetic variation in D. ordii. This has occurred

in spite of the generally subdivided population structure of the species.
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FIGURE 1. --Description of skull characters of Dipodomys ordii. A

greatest skull length; B, bullar-premaxillary length; C, basal length;
D, greatest skull width; E, maxillary width; F, greatest skull depth;
G, intermaxillary width; H, third molar width; I, premolar width; J,
toothrow length; K, upper diastemal length; L, least interorbital width;
M, nasal length; N, rostral width; O, least supraoccipital width; P,

greatest interparietal width.
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FIGURE 2.--Sample quadrats used in the study of interlocality variation

in Dipodomys ordii. Quadrats indicated are approximately 100 mi. on a

side. All quadrats were represented by male and female specimens
except: 0612, 0708, 0711, 0713, 0915, 1112, 1506, 1515, 1911, 2211,
2512 (male only); 0710, 1010, 1709 (female only). Total male quadrats =

122; female = 113,
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FIGURE 3.--Dendrogram from the matrix of correlations of male skull

characters of Dipodomys ordii.
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FIGURE 4.--Generalized contour diagram of geographic variation in mean
values of principal component I from the matrix of correlatiomns of 16

skull characters of male Dipodomys ordii.
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FIGURE 5,.,-~Generalized contour diagram of geographic variation in mean
values of principal component I from the matrix of correlatioms of 16

skuil characters of female Dipodomys ordii,
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FIGURE 6.--Projection of 122 quadrats onto the first three principal
components of variation in the matrix of correlatioms of 16 skull

characters of male Dipodomys ordii. Identification numbers refer

to the code in Fig. 2. The sole purpose of the broken lines is to
aid in the identification of individual quadrats. Numbers for
quadrats enclosed by broken lines are given at the top of the model
under the corresponding letter heading. These quadrats are numbered

from left to right and north to south.
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FIGURE 7.--Projection of 113 quadrats onto the first three principal
components of variation in the matrix of correlations of 16 skull
characters of female Dipodomys ordii. Identification numbers refer

to the code in Fig. 2. See Fig. 6 for explanation of quadrats enclosed

by broken lines.
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TABLES



TABLE 1. --Secondary sexual dimorphism in size in sixteen skull

characters in Ord's kangaroo rat, Dipodomys ordii.

Character=-State Analysis of Variance?
Means!

Character Male Female  df F-ratio
Greatest skull length 38.22 37.98 1,7129 36.491%%*
Bullar-premaxillary length 34.48 34.26 1,7413 31.150%**
Basal length 27.26 27.04 1,6785 37.944%%*
Greatest skull width 23.98 23.90 1,7377 8.436%%x
Maxillaxry width 20.60 20.52 1,7168 10,904%%*
Greatest skull depth 12.76 12.74 1,7459 9, 152%%*
Intermaxillary width 4.96 4.96 1,7080 -0.483
Third molar width 0.958 0.95¢ 1,7247 6.720%*%*
Premolar width 1.15 1.15 1,7604 2,032
Toothrow length 7.37 7.37 1,7638 -0,528
Upper diastemal length 8.48 8.39 1,7632 57.440%%*
Least interorbital width 12.63 12.60 1,6450 7.007%%*
Nasal length 14.17 14.04 1,7387 55.501%%%
Rostral width 3.74 3.70 1,7346 29.806%**
Least supraoccipital width 2.57 2.58 1,7345 0.476
Greatest interparietal width 2.59 2.60 1,7345 0.476

Dimensions in mm; number of male quadrats = 122; female = 113;

number of male specimens = 4335; female = 3518.

2Means of characters are comgared by single-classification

analysis of variance.

3Values marked with a single asterisk (*) indicates r {s significant

at P30.05; for those marked with two asterisk (**) r is significant

at Ps0.01; for those marked with three asterisk (***) r is

significant at Ps0,001,
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TABLE 2, --Interlocality variation in 16 skull characters in Dipodomys ord1s.!

Character Sex af P-ratio?
Createst skull length Male 121, 2959 49.880
Female 112, 2583 51.599
Bullar-premaxillary length Male 121, 3056 47.852
Fexale 112, 2660 51.154
Basal length Male 121, 2784 41.429
Female 112, 2451 38.279
‘Greatest skull width Male 121, 3015 26.297
Fexale 112, 2652 27.342
Maxillary vidth Male 121, 2925 24.476
Female 112, 2546 24,730
Createst skull depth Male 121, 3049 38.445
Female 112, 2667 35.149
Intersaxillary width Male 121, 2925 30.250
Fezale 112, 2541 29.674
Third wolar wiath nmale 12i, 2970 7.227
Fexale 112, 2606 7.634
Premolar width Male 121, 3085 13.770
Female 112, 2208 19.644
Toothrow length Male 121, 3092 37.043
Femalce 112, 2726 38.566
Upper dinstemal length Male 121, 3100 38.840
Femole 112, 27119 41.511
Least interordbital width Male 121, 2630 32.137
Yomale 112, 2278 35.863
Nassal lcngth Male 121, 3015 24,187
'lee 112, 2654 26.170
Rostral width Male 121, 2994 25.947
Female 112, 2645 28.056
Losst supraoccipital width Male 121, 2984 26.052
Fenale 112, 2640 24.086
Crcatest Interparietal width Male 121, 3006 10.616
Femnle 112, 2655 11.600

lSinsle-chuuiHcauon anslysis of variance.
251gn1ﬂcant interpopulotion heterogeneity (= geographic varfaotion) is

indicated by an F-ratio excceding 1.220s(P 0.05).
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TABLE 4 --Correlation of eight envirommental variables with male
and female first and second principal components. See Table 1

for explanation of significance levels,

Male Female

Environmental variable Component Component Component Component

I 11 I II
Mean January Temp -.470% -.437% -.400% -.467%
Mean July Temp .019 -.107 .103 -.111
Mean Annual Temp -.312% -.368* -.215 -.392*%
Mean Annual Precip .344% .175 .388* .184
Latitude .362% 541%* .270 . 576%*
Longitude -.225 .181 -.258 .155
Altitude -.149 -.265 -.180 -.293

Evapotranspiration 414% .185 .428*% .225
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APPENDICES



Appendix I, Table 1| (males) and Table 2 (females) indicate the
character means for each quadrat used in the analyses of geographic
variation. The characters used are as follows: A, greatest skull
length; B, bullar-premaxillary length; C, basal length; D, greatest
skull width; E, maxillary width; F, greatest skull depth; G, intermaxillary
width; H, third molar width; 1, premolar width; J, toothrow length; K,
upper diastemal length; L, least interorbital width; M, nasal length; N,
rostral width; O, least supraoccipital width; P, greatest interparietal

width.



Table 1
Character means - Male

QUAD, A B c D E F [+ ] I J X L M N 0

410 39,45 35.71 28,22 24,69 21.63 12,92 5,21 98 1.59 7,63 8,99 12,79 15.01 4.11
S05  36.77 . 32.87 26,27 23.32 20.00 12,37 4,76 .85 1,5% 72,10 8.26 12.00 13,72 3.48
506 36.34 32,76 26.12 22.99 19.89 12.20 4.7 .83 1.55 7.18 8.15 12,08 13,75 3,46
604 37,27 33.40 26,57 23.50 20,27 12,49 4.73 .91 1.59 2,44 8.24 12.11 13.93 3.59
605 37.00 33.02 26.39 23.41 20.27 12.31 4,69 .85 1,50 2,29 8.2l 12,07 14.08 3.5)
611 40,42 36,54 29.00 24,95 21.61 13,26 5,44 1.0t 1,64 .84 9,17 13,30 15,19 414
612  39.89 36.32 28.90 264,67 24,83 13.07 S.21 .99 1,61 7.69 9,33 13.36 15.02 4,06
704 37.63 33,69 26,80 23.86 20.8) 12,55 4.68 .83 1.51 3,29 8.45 11.92 13,92 3,59
705 37.51  33.59 26,66 23,75 20.15 12,49 4,69 .88 1,53 2,40 8,38 11,82 13.99 3.60
706 37.47 33,63 26,7 23.47 20.22 12,6446 4,73 .88  1.52 I.n 8.26 12.03 14.10  3.47
708 37.3% 33,38 26,64 23,59 20.30 12,64 4.67 .92 1,52 2,25 8.38 11.80 14,03 3,67
711 39.3  35.56 28,36 24.2) 21.53 12,76 5.17 95 1,60 7,65 8,96 12.94 14,78 3.93
713 39,99 36,25 28.89 24.83 21.66 13,05 5.52 99 1,75 2,75 9,12 13.14 15.18  3.90
804 32,07 33,22 26,38 23.68 - 20,03 12.56 4,58 .88 1,5 7.3t 8,26 11,81 13,79 3.54
803 - 37,51 J33.71  26.8% 23,78 20.27 12,47 4.68 «86 1,48 7,39 8,46 12,02 14,11 3,53
806 37,70 33.80 26,78 23.71 20.24 12,51 4,69 .92 1.53 7,40 8.3t 11,83 14,27 3.61
807 37,00 33,28 26,56 23.49 20.31 12,51 4.7 91 1,52 72,40 8,32 11.85 14,05 23,66
810 40,35 36,38 28.8) 25.00 21,45 13,36 5.2% 1.0 1,65 7.79 8.97 13.36 15,13 4,05
. 813 40,87 36.83 29.56 25.00 22.06 13.27 5.36 97 1.75 13.26 15.43 4,03
903 36,62 32.95 26,16 23,19 20.05 12.36 4.59 .88 1,50 8.16 11,78 13,61 3,51
904 36.43 32,40 25.8% 23.37 19,88 12,40 4.6% .90 1.47 8.05 12,21 13,48 .41
905 36,97 33.20 26,29 23.57 20,03 12.54 4.56 87 1,47 8,17 11,75 13.81 3,60
906 37.25 33.47 26,27 23.76 20.05 12,63 4,58 .89 1,41 8.16 11.88 13.99 3.61
907 36.82 33.09 26,17 23,64 19,95 12,43 4.73 .96 1,52 8.16 11.62 13.56 3.48
910 39,64 35,82 28,47 24,38 21,27 3.4t 5,22 1.00 1,58 8.77 13,00 14,98 23,98
911 38,99 35.22 20.21 23.98 20.74 13,20 S5.02 93 1,59 8.76 12,92 14,38 4.0l
912 39,05 35.27 268,27 24,23 21,280 12.93 5.25 97 1,62 8.98 12,8t 14,71 3,97
913 39,54 35.83 28,66 24,22 21,18 13.11  5.3) 91 1,62 9.07 12,87 14,70 4,05
914  39.61 35.86 28,85 24.12 21.13 13.04 5.45 .96 1,64 9.05 12,80 14,92 4.09
915 40.03 36.23 28,85 24.56 21,43 13.18 S.60 1,00 1,70 9.17 12.85 15.40 4,29
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7.8

1.1

7.04

7.11

7.06

7.16

7.65

759

7.55

2.57

7.55 .

7.60 .
1003 35.93 32,56 25,81 23.08 19.66 12.29 4.68 91 1,67 6,97 7.9 11,84 13,49 3,41 .
1004 36,63 33.00 25.94 23,36 19.83 12,39 4.61 91 1,46 6,94 8.04 11,58 13,65 3,52 .
1005 36,72 33.02 26,11 23,52 19,82 12.41 4,47 86 1.42 7,03 6.13 11.72 13.64 3.59 .
1006 36.55 32.96 25,99 23,47 19.84 12.46 4.57 91 1,46 7,03 8.0 11,79 13,56 3.58 .
1007 36,99 33.23 26.27 23.62 20,33 12,48 4,76 91 1,47 3,09 8.11 11,78 13,85 3.%6 R
1008 38,35 34.48 27,41 23.91 20,60 12,65 5.10 91 1,52 7,28 8.51 12,20 14,28 3.72 .7
1009 38,93 35.14 27.16 24,19 20.3) 13,06 5.23 96 1,58 7,61 8,66 12,73 14,43 3.81 .8
1011 39,68 35.89 28,51 24,37 21,60 13,08 5.09 91 1,58 7,58 9.12 13,08 14,75 3.95 .1
1012 39.78 35.80 28.56 24.56 21,50 13,16 S5.24 .99 I.sﬂ . 7.65 9,10 13,02 14.72 4.0t .0
1013 39,12 35.46 28,34 246,06 21,03 13,2 5,27 97 1.23 7,53 8.98 12,97 14,73 4,04 o2
1014 39,44 35,76 28,57 26,22 21,15 13,10 S5.34 .98 1,66 7,61 9,03 12,89 14,56 4,06 .0
1106 36,84 33,23 26,33 23.43 19,81 12,45 4,65 .93 1,47 7,02 8.18 11,57 13,64 3.59 o7
1105 36.85 33.18 26,09 23,41 19,87 12,48 4,60 .87 1,43 7,05 8.11 11,69 13,74 3,56 .6
1106  36.94 33,26 26,18 23,64 20.06 12.52 4.64 92 1,49 7,01 8,07 11,72 13,67 3,60 +6
1107 36,55 32.85 25.80 23.47 19.8% 12,44 4.6l 89 1,49 7,05 8,06 11,57 13,446 3,55 6
1108 38,23 +34.62 27,15 24,73 20.34 \3,19 4,99 96  1.64 7.56 8.3 12,30 13.87 3.76 .1
1109 39.39 35.57 27,98 24,83 20,83 13,09 5.0 95 1,61 2,83 8,72 12,88 14,44 3,89 Wb
1y 39,98 36,23 28,77 24,88 21,36 13,35 - S8.50 .98 1,720 7.77 8.93 13,27 14,75 4,12 2,87
1112 40,16 36,42 29,10 24,76 21,63 13,28 5.2 1,00 1,65 7.56 9.20 13,34 15,07 4,10 2,91
13 39,74 36,01 28,60 24,39 21.34 13,05 5.1 99 1,66 7.3 9,07 12.87 14,72 3.97 2.86
1114 39,59  35.89 -28,96 24,41 2L, 13,27 5.0 299 1,73 7.54 9,00 12,86 14,67 4,14 2,94
1205 36,53 32,88 26,01 23,37 19.44 12,41 4.5 91 1,47 6,93 8,11 11,63 13,62 3,49 2,61
1206 37,36 33.56 26,54 23,75 20,17 12,63 4.78 91 1,52 7.13 6.09 11,95 13,72 3.61 2,71
1207 37.75 33,99 26,64 24,13 19,95 12,87 4,96 93 1,60 7.10 86,23 13,17 13.86 330 2.22

Appendix I, 1/5

WA WwN

N

MUV A OOV YD = OO OO OO WNNNDBDON OO N DONDPWERARDSOANRD NN

NUS N~ ON =~ WERWOOWWRCOYRRWREDWRNWONAST ROV NANRO & OAW e

NRNRONNWWNRNWRORNRRONRONRNNNNRDWURNRONNNNYNRORONRNRORNRMNNN NN N

NN RNNNNNRNONRODAONNWLN
Suaoqg
O Eh W

Ly



QUAD. A B C b E F

(]
=
H
[
~
-
=

1208 39,06 35.15 27.33 24,91 20,50 13,3t 5,14 9 2,61 3,27 8,37 12,001 13,81
1209 40,98 36.94 28,93 25.95 21,52 13,71 5.2 1,00 1,60 39,45 8,38 12.59 14.09
1210 38,40 34.74 27,83 23,98 20,98 13,04 5,02 9 1.75 7,46 8,83 13.14 14.81
2 38.76  34.99 27,92 24,39 20,77 13,13 5,02 95 1,56 .04 8.73 12,85 14,10
1212 " 40,10 36,23 28,96 24.58 21,68 13,10 5,17 «99 1.60 7,28 8,65 12.7% 14,38
1213 39,94 36,19 29,18 24,62 21.57 13,17 5,32 «99 1,70 7,02 9.15 13,07 14,95
1206 40.35 36.59 29,04 24,83 22.06 13,22 5,36 ° .98 1,71 7,54 9.24 13.30 14.91
1306 37.92 34,06 26,56 23,97 20,08 12,68 4.92 .95 1,66 2,65 9.22 13.11 15,16
1307 38.61 364,84 27.10 24,69 20,26 13.10 4,97 «96 1.57 7,26 8.11 12,39 13,79
1308 39,36 35.60 27.59 25,24 20.728 13,39 5.12 97 1,66 2,45 8,36 12,35 13.86
1309 39,72 36,20 28,03 25,43 20.84 13,43 5,08 .97 1.68 7,58 8.53 12,82 14,13
1310 39,38 35.55 28,27 24.85 20.89 13,20 5,15 99 1.65 3,62 8,63 12,85 14,42
1311 38,67 34,91 22,74 24,51 20,67 13,16 4,96 94 1.63 7,56 8.66 12,91 14,51
1312 40,14 36,40 29.51 24,67 21,17 13,17 5,20 «94 1,57 2,46 8,59 12,81 14.27
1313 40,55 36.67 29.64 24,70 22,02 13.15 5.30 1,00 1.68 7,71 9.14 13,16 15,00
1314 39,29 35,60 28,40 26,03 21,11 12,95 S.37 «98 1.70 72,73 9.37 13.17 15,34
1313 39,99 36,23 29.001 24,31 21,79 12,91 5,30 «95 1.68. 7,52 8.93 12.79 14,69
1406 38,41 34.44  26.73 24,21 20,39 12,65 4.90 96 1.67 7,74 9.14 13,00 15,03
1407 37,42 31,53 26,37 23,60 20,42 12,45 4,91 «99 1,57 7,23 8.18 12.84 14.15
1408 40,13 36.26 28,08 25,71 20.86 13,53 5.1) .98 1,58 ‘7,13 8.06 12.66 13.86
1409  39.41 35,46 27,70 25,10 20,94 13.32 5,04 .99 1.68 7,65 8.60 1z.n 14.47
1410 38,5t 34,66 27,29 24,40 20,51 12,93 4.86 96 1,67 7.5t 8.52 13,00 14,37
1411 39.63 35.75 27.66 24,64 21,39 13,12 5.2% 1.0 1,61 7,43 8.2 12.96 14,12
1412 39,95 36,12 29,7t 24,69 21,42 13,10 5.20 1,00 1.72 7,70 8.76 13.01 14.59
1413 40.00 J36.15 28.78 24,53 21.66 13,00 S5.46 1,01 1,73 2,66 9.05 13.22 14.84
1414 39,83 36,12 28,75 24,36 21,63 12,93 5.21 W99 1,70 7.723 9,09 13,03 15,11
1415 - 38,99 35.41 28.52 23,69 21,43 12.51 5.07 «92 1,70 32,70 9.09 12.80 14.59
1506 35,27 31,68 24,69 22,78 19,20 11.66 4,78 1.00 1,69 7,54 8.87 12.77 14.49
1507 37.8% 33,99 27,07 23,92 20,39 12,49 4.95 <98 1,47 6,80 7.63 12,44 13,13
1508 37,96 34,27 26,96 24,29 20,21 12,71 4,80 «92 1,56 7,00 8.29 12,99 14,04
1509 38,01 34,22 26.72 23,87 20,09 12,73 4.85 .96 1,55 72.19 8.14 12.70 13.81
1510 38,17 34,39 26.82 24,38 20,66 12.81 4,94 97 1,584 7,25 8,26 12.90 13.93
1511 39,35 35.69 28.27 24,63 21.26 12,99 5,20 «97 1.60 7,44 8,26 13.15 14,11
1512 39,14 35,38 27,95 24,31 21,23 13,06 S.33 «99 1,70 7,68 8.71 13.07 14.66
1513 38,62 35,58 28,18 24,28 21,23 13,09 5,32 1,01 1,67 72,74 8.57 13,06 14,42
1514 39,23 35.16 28.3t 24,31 21,37 12,92 S.2% 97 1,69 7,67 8.83 12,96 14,55
1515 38,57 35.02 28,73 23,94 21.38 12,79 5.28 1,03 1.70 7,62 6.83 13.00 14.41
1607 37,49 33.68 26.43 23,58 20,28 12,44 5,00 «95 1,69 7,55 8.61 12,96 14,42
1608 37,31 33,73 26,22 23,57 20.11 12.47 4,85 .95 1.58 7,28 8.07 12.65 13.62
1609 37,45 33,68 26,32 23,69 20.17 12.56 4.93 96 1.59 72,17 8.03 12.81 13.%9
1610 37,99 34,26 26.79 24,19 20,26 12.70 4,83 «97 1,55 7.26 8.09 12.96 13,62
1611 39,18 35,41 27,87 24,56 21.05 13,06 5.28 1,00 1,62 37,30 8.09 12.8% 13.93
1612 39,35 35,61 28,09 24,39 21,05 13,10 5,17 1.03 1,69 7,65 8.63 13.14 14,46
1613 39.36 35.55 28.44 24,35 21,15 12,98 5,24 97 1.70 7,65 8.74 13.20 14.48
1616 38,93 35.25 28,00 23,95 21.30 12,74 5,20 1,01 1,70 7,61 8.73 12.86 14.72
1708 37,66 33,82 26.41 23,80 20.50 12.54 4.81 95 1,71 2,66 B.77 12.54 14.59
1710 37,77  33.98 26.54 23,81 19,99 12,63 4.86 97 1.5 7,18 8.20 12.77 13.70
1711 38,15 34.26 27,01 24,1t 20,58 12,77 4,95 97 1,59 2,20 8.04 12.79 13.73
1712 39,39 35.61 28,04 264,53 21,14 12,94 5,13 «99 1.61 7,42 8.25 13.09 13.70
1811 37,08 33,42 26,08 23,47 20,08 12,43 4,86 1.00 1,67 7,66 8.71 13,10 14,56
1909 37,98 34,46 26,89 23.87 21,03 12,71 4,91 1,02 1,62 7,17 8.18 12.89 13.59
1910 37,21 33,45 26,45 23,53 19,84 12,60 4,72 .98 1.66 7.46 - 8,41 13.06 13.89
1911 36,59 33,08 25,86 23.17 19.76 12.50 4,69 .96 1,58 2,19 8.21 13.05 13,77
1914 37.58 34.19 26.69 23,22 20.24 12.38 4,99 «97 1,59 7.13 8.08 12,94 13.24
2010 .37.21 33,59 26,25 23,55 20,23 12,47 4.78 +97 1,53 7,28 8.31 12.88 14,20
2014 36,88 33.64 26,52 22.95 19.92 12.23 5.1t .92 1,61 7,16 8.27 12,88 13.86
2015 36,68 33,44 26,89 21,88 19,60 12,00 4.89 .86 1,55 6,94 8.27 12.96 13.80
2110 37.07  33.49 26,07 23,54 20,21 12,63 4.80 292 1,52 6,84 8,40 12,45 14,14
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2111 37,36 33,53 26.20 23,58 20.27 12.52 4,71 «93 1.53 6.97 8.07 12.95 13,64
2112 37.18  33.56  26.13  23.81 20.20 12,59 4.77 9% 1,55 6.99 8.10 12,97 13,54
2113 37,10 33.43  25.74 24,02 19.76 12.88 4.65 .97 1,57 6.96 7.98 13,15 13.24
2115 36.61  33.38  26.72 22,02 19,51 12.14 4.9 .86 1,53 7.02 8.16 12,45 14.15
2211 36.95 33,43 26,22 23,77 20.23 12,58 4.67 .96 1,58 7.27 8,23 13,17 13.35
2213 37,31 33.59 25.97 23.27 20,08 12,69 4.68 .98 1.60 7.11 8.00 13,30 13.52
2312 36,08 32.57 25.45 23.01 19.60 12,25 4.68 «95 1.57 7.11  7.91 12,97 13,22
2313 37,16 33.48 26,03 23,83 19,86 12,56 4.80 «93 1.53 7.09 6,08 12,96 13,42
2512 36.43 32.97 23.67 23.36 19,76 12,37 4.75 97 1.52 7.27 7.96 12,93 13.29
2513 36.82 33.16 25,81 23,83 19,66 12,43 451 1,00 1,50 7.24 8,04 12,46 13.21.
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1210
1211

A

39.29
36,34
36.14
37.15
36.46
40.36
37.04
37.36
36.54
40.77
36.86
36.67
37.24
36.94
40,43
40.40
36.58
35.95
36.78
36.83
36.8)
39.22
39.05
38.82
39.45
39.26
36.01

36.24

36.30
36.41

36.51

38.19
39.08
39.%7

39.47
39.26
39.05

39.26
36.67
36.40
36.31

36.6)
38.68
39.10
39.60
39.70
39.67
36.31
36.68
37.33
38.43
40.08
38.36
38.37

35.52
32.62
32.35
33.26
32.54
36.62
33.19
33.40
32.65
36.27
33.13
32.99
33.41
33.10
36.55
36.37
32,85
32.29
33.03
32.99
3313
35.41
35.34
35.01
35.81
35.53
32.29
32,29
32.83
32.84
32,86
34,45
35.29
35.62
s.n
35.54
35.63
35.50
32,95
32.81
32.84
32.89
34.97
35.30
35.85
36.05
35,80
32,62
32.98
33.74
34.60
36.10
34,70
34,52

C

27.92
26.20
25.89
26.41
25.9)
29.00
26.30
26.51
25.91
29.00
26,33
26.31
26.45
26.50
28.95
28.91
26.01
25.55
26.09
25.96
26.13
28.05
28.27
28.02
28,93
28,37
25.53
25,69
25.90
25.83
25.94
27.31
27.64
28.15
28.45
28.08
28.33
28.51
26,01
25.78
25.8%
25.77
27.25
27.91
28.75
28.82
28.02
25.72
25.97
26.50
26,94
28.48
27.72
27.47
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24,56
23.07
22,92
23.48
23,25
24.81
23.66
23.76
22,98
25.11
23.54
23.%7
23.57
23,42
24,93
24.90
23,20
23.06
23.56
23,53
23.47
24.17
28.27
23.77
24,08
23.94
22.85
23.07
23.2)
23.25
23.83
23.78
24,28
24,3%
26,43
24.19
24.14
23.99
23.19
23,18
23.39
23.48
24,93
24,40
24,52
24,43
24.40
23,12
23,53
23,97
24.73
25,83
23,92
24,23

21.36
19.85
19.59
20.40
20,02
21.96
20,02
20.21
19.64
22,10
20.21
19.96
20.15
20,27
21,46
21.99
19.88
19.87
19.84
20.09
20,00
21.03
24,21
20.71
21,07
20.86
19.52
19,59
19.69
19.51
19.90
20.43
20.69
20.96
21,65
21.16
21,18
21.22
19.70
19.91
19.89
19.77
20.61
20.67
21.46
21,54
21.28
19.81
20,01
19.67
20.36
21,17
21.00
20,52

13.00
12,35
12,27
12,48
12,33
13.19
12,45
12.46
12,33
13.37
12.45
12,37
12,47
12.50
13.45
13.18
12,48
12,27
12.48
12.53
12,40
13.24
13.08
12,80
13.11
12,93
12,28
12,32
12,27
12.39
12.37
12,67
13.09
13.11
13,11
13.10
13.17
12,95
12.83
12.36
12.50
12.42
13.22
13.03
13.14
13,12
12,91
12,30
12,353
12,79
13.18
13,52
13.00
13.13
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Table 2
Character means - Female
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1410
1411
1412
1413
1414
1415
1507
1508
1509
1510
1511
1512
1513
1514
1607
1608
1609
1610
1611
1612
1613
1614
1708
1709

1710
1711

1712

1811

1909

1910
2010
2014

2018

2110
21n

2112

2113

2115

2213
2312

2313
1313

A

39.84
39.99
40.15
37.58
38.54
39.16
39.42
39.05
3s.21
40.14
39.99
39.61
39.90
37.85
37.09
39.51
39.16
38.33
38.90
39.39
39.65
39.11
38.42
37.82
33.24
37.48
38.07
38.83
39.26
39.30
39.09
37.18
37.22
37.00
37.59
38.73
38.79
38.99
39.13
37.36
37.47
37.07
37.81
39.20
36.66
37.40
37.04
36.47
36.82
36.717
36,63
37,08
37.09
37.46
36.48
37.07
36.09
36.70
36,62

36.03
36.39
36.46
3.
34,72
35.37
35.47
35.46
34.31
36.04
36.16
35.89
36.10
34.05
33.20
3%.61
35.40
34,54
35.24
35.88
35.83
35.52
34.91
33.91
34.22
33.62
3%.0
35.14
35.38
35.75
35.36
33.28
33.54
33.39
33,85
34.96
35.17
35.22
35.31
33.59
N3.719
33.38
34.01
35.35
32.99
33.74
33.33
33,06
33.64
33.50
33.00
33.%
33.42
33.79
33.31
33.38
32.61
33,15
32.98

c

28,68
29.29
29.02
26.25
27.22
27.54
27.61
28.22
27.36
29.11
28.98
28.69
28.65
26.46
26.06
27.66
27.48
26.87
28.05
28,31
29.00
27.75
20.10
26.53
26.73
26.30
26.76
27.73
28.45
28.61
28.17
26.09
25.96
25.86
26.46
27.56
27.58
28.00
28.22
26,03
27,31
25,99
26,73
27.87
25.73
26.44
26,03
26.04
26,27
26.78
25,79
26,01
25.88
26,01
26.65
25.74
25.44
25.74
25.66
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24,62
24,78
.17
23.87
26,73
25.24
25.27
24.89
26.14
24.56
24.56
24,04
24.38
23.90
23.69
25,29
24.97
24,37
24,36
24,64
24.47
23.98
23.34
24,04
24.49
23,69
26.12
26.43
24.49
24.43
24,28
23.27
23.58
23.63
23.84
24,35
26,38
24,32
26.16
23.46
23.77
23.67
26.07
26,39
23.28
23.73
23.63
23,01
22,88
22.16
23.29
23,62
23.59
26,24
21,76
23.75
23,23
23,64
23,71

21,57
22,01

21.90
19.98
20.41

20.85
20.69
21.08
20.49
21.69
21.77
21.26
21.93
20.26
20.19
20.85
20.67
20.46
21.02
21.44
21.50
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20.03
20.4)
20,05
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21,01
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12,34
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12,57
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12.34
12,49
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Appendix II. Table 1 indicates the means of the envirommental data.
The environmental variables used are as follows: A, mean January
temperature; B, mean July temperature; C, mean annual temperature; D,
mean annual precipitation; E, latitude; F, longitude; G, altitude; H,

evapotranspiration.



QUAD.

0410
0505
0506
0604
0605
0611
0612
0704
0705
0706
o708
0710
0711
0713
0804
0805
0806
0807
0810
0813
0303
0904
0905
0906
0907
0910
0911
0912
0913
0914
0913
1003
1004
1005

A

12.00
30.12
32.17
30.97
31.43
15.04
13.17
30.80
26.25
28.94
18.30
19.05
19.25
12.80
26.50
27.80
29.60
25.30
18.22
18.80
29.90
29.43
27.70
23.00
26.65
21.45
24.30
24.20
23.17
21.55
19.60
32.13
30.53
27.80

B

62.50
69.00
73.57
64.95
63.87
71.90
70.52
68.10
69.35
75.74
64.65
71.60
71.00
71.05
61.90
70.70
74.65
70.75
70.65
74.50
69.20
73.53
71.45
69.15
73.95
69.85
71.03
72.90
73.43
74.55
75.15
70.03
74.20
69.40

Environmental Data

C

37.90
50.54
52.85
47.38
48.53
44.10
42.77
52.50
47.15
51.86
41.85
45.80
44.85
42.85
42.75
48.40
51.25
67.35
44.62
46.75
48.80
50.17
48.00
44.90
48.85
44.15
&6.13
47.50
47.80
47.85
48.25
49.97
51.30
46.70
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Table 1
Means
D E
17.50 5220.0
11,03 4584.0
12.52  4585.0
9.55 4423.0
12,55 4466.0
12.23  4667.0
14.80 4657.0
11,18  4242.0
10.70  4335.0
10.22  4375.0
16.36  4381.0
13.59  4540.0
15.50 4553.0
17.36  4556.0
11.57  4192.0
9.3¢  4313.0
9.63 4283.0
10.67  4240.0
9.67  4346.0
15.59  4381.0
14.49  4023.0
06.37  4023.0
08.01 4046.0
10.18  4079.0
13.39  4091.0
10.94 4218.0
13.97  4250.0
15.43  4204.0
18.80 4235.0
19.72  4225.0
23.72  4193.0
08.05 3899.0
05.12 13981.0
12,20 23971.0

F

11366.0
12011.0
11863.0
12096.0
12010.0
10598.0
10356.0
12032.0
11849.0
11700.0
11135.0
10232.0
10534.0
10166.0
11939.0
11697.0
11531.0
11299.0
10758.0
10144.0
12034.0
11801.0
11700.0
11503.0
11269.0
10652.0
10534.0
10299.0
10152.0
05802.0
09782.0
11934.0
11836.0
115618.0

G

2280.0
1815.0
0853.0
2789.0
2522.0
2680.0
2547.0
4360.0
3791.0
2219.0
5085.0
2968.0
3323.0
2453.0
6058.0
3647.0
2878.0
4232.0
4497.0
2310.0
4148.0
4059.0
4416.0
5363.0
5170.0
6384.0
5095.0
3784.0
3343.0
1962.0
1760.0
4477.0
3947.0
6309.0

H

-45.96

-~73.07
-45.19
-64.15
=52.27
=-47.95
-35.20
-56.03
~50.51
-55.30
-19.38
-46.56
-30.36
=-33.96
-63.73
-52.40
=57.35
~-55.43
-54.48
-36.73

-19.08

4
-77.96

~65.61
-62.31
~77.88
-41.27
-19.73
-39.91
-25.67
-25.66
~13.02
=56.75
-84.83
-48.72

52



QUAD.

1311
1312
1313
1314
1315
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1607
1608
1609
1610
1611
1612
1613
1614
1708
1709
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A

30.77
34.25
34.20
35.02
34.05
38.90
39.90
32.80
28.73
32.46
37.22
35.02
35.05
37.54
37.60
52.00
45.60
39.5¢4
38.27
35.32
38.03
37.50
39.03
39.98
41.43
47.74
45.13
39.92
40.35
42.67
41.25
42.42
44.00
45.70

41.70

B

70.80
76.80
80.02
81.16
82.35
77.13
78.03
75.34
71.07
73.30
77.42
76.92
79.00
82.50
82.94
92.10
86.08
78.04
77.10
74.40
78.40
77.60
81.67
84.50
84.70
83.00
80.15
78.24
80.30
80.05
80.35
82.35
84.50
81.00

80.60

50.37
55.07
57.00
58.94
58.85
56.68
57.67
53.20
49.20
52,60
57.02
55.68
$7.05
60.46

61.02

71.05
65.10
58.28
57.77
54.62
58.43
57.70
60.63
62.78
63.80
64.60
62.18
58.70
60.10
61.92
61.40
63.07
64.80
63.10
62.10

16.31
17.16
19.33
24.56
27.38
13.28
16.65
08.99
10.81
11.92
14.60
17.08
21.22
21.24
29.88
06.66
13.58
14.17
08.97
11.48
12.66
16.65
20.18
24.01
31.47
12.33
11.85
09.9?
07.82
12.48
15.22
18.32
}6.73
11.82

07.36

E

3629.0
3656.0
3675.0
3677.0
3678.0
3438.0
3432.0
3475.0
3537.0
3466.0
3510.0
3559.0
3563.0
3518.9
3560.0
3294.0
3302.0
3335.0
3343.0
3386.0
3370.0
3419.0
3427.0
3430.0
3393.0
3186.0
3160.0
3215.0
3232.0

3230.0

3242.0
3253.0
3266.0
3121.0
3144.0

F

10396.0
10238.0
10092.0
09883.0
09811.0
11232.0
1115%.0
10972.0
10807.0
10571.0
10377.0
10270.0
10127.0
09893.0
09774.0
11233.0
11074.0
10952.0
10712.0
10594.0
10395.0
10317.0
10064.0
09932.0
09810.0
01104.0
10977.0
10777.0
10628.0
10397.0
10232.0
10096.0
09911.0
10935.0
10629.0

G

6142.0
4263.0
2940.0
1691.0
1260.0
4391.0
4424.0
5495.0
6613.0
5937.0
4500.0
4395.0
3349.0
1718.0
1155.0
0884.0
2675.0
4654.0
5312.0
5752.0
4004.0
4145.0
2474.0
1444.0
0923.0
3228.0
4084.0
4686.0
3938.0
3669.0
3290.0
2535.0
1469.0
3937.0
3734.0

H

-33.54
~21.87
~39.00
-15.41
-13.46
-58.24
~59.23
-76.12
-65.61
-72.58
-39.18
-45.66
-33.80
-24.68
-08.78
-87.76
-55.08
-47.65
~70.43
-62.07
-50.38
-40.75
~35.12
-27.81
-20.66
-73.30
~72.18
-70.72
-77.29
-64.22
-49.72
-41.78
~38.30
-36.76
~-45.20

53



QUAD.

1006
1007
1008
1009
1010
1011
1012
1013
1014
1104
1105
1106
1107
1108
1109
11
1112
113
1114
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1306
1307
1308
1309
1310
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A

25.97

28.07

17.45

15.35

17.30
26.65

26.07

25.10
22.86

30.20
30.60
28,50
28.90
27.30
24.20
28.00
27.05

28.30
26.70
37.85
33.37
29.25
28.80
26.32
22.76
29.35
29.73
30.68
29.26
35.01
32.70
31.13
28.75
23.02

71.42
75.73
71.30
70.20
66.60
72.05
72.83
74.65
75.11
73.00
70.70
71.00
78.00
79.75
76.27
72,95
73.35
76.75
77.92
82.80
77.83
71.55
75.47
70.74
64.56
73.55
77.57
78.68
79.08
73.57
74.33
75.57
74.72
66.25

47,25
50.73
45.90
44.70
42.40
48.20
48.60
49.35
49.24
50.50
49.10
47.50
52.20
54.20
51.13
49.50
49.50
52.07
52.60
59.55
54.87
49.57
51.75
48.10
42.88
50.60
53.47
54.36
54.34
53.22
52.;7
52.90
51.32
44.52

08.66
14.14
08.07
07.52
13.78
13.57
15.15
18.04
21.717
04.20
12.34
12.89
12.06
07.02
07.89
14.16
15.69
19.44
26.37
06.24
08.87
11.17
10.28
12.83
08.28
13.82
13.58
18.84
24.41
14.38
10.51
09.33
08.61
14.82

3974.0
4017.0
4014.0
4022.0
4031.0
4030.0
4076.0
4116.0
4105.0
3804.0
3807.0
3900.0
3923.0
3868.0
3921.0
3976.0
3963.0
3992.0
3980.0
3671.0
3729.0
3736.0
3761.0
3789.0
3769.0
3833.0
3804.0
3802.0
3866.0
3550.0
3597.0
3561.0
3634.0
3638.0

F

11457.0
11178.0
10992.0
10942.0
10733.0
10474.0
10347.0
10184.0
09568.0
11705.0
11535.0
11413.0
11220.0
10973.0
10813.0
10432.0
10306.0
10121.0
09926.0
11471.0
11357.0
11254.0
10930.0
10825.0
10596.0
10437.0
10297.0
10082.0
09919.0
11205.0
11187.0
10996.0
10781.0

10616.0

5711.0
4577.0
5302.0
5135.0
6285.0
4827.0
4232.0
3322.0
2425.0
5426.0
6250.0
6825.0
5075.0
4018.0
4522.0
5044.0

4677.0

2992.0°

2067.0
3282.0
4254.0
5820.0
5324.0
6390.0
7529.0
5392.0
3895.0
3042.0
2094.0
5371.0
5511.0
5595.0
5751.0
7501.0

-62.73
~36.95
~70.06
-61.82
-41.27
~43.03
-36.89
-25.65
-10.16
-80.96
-71.85
-52.37
~67.50
-56.58
=70.95
-40.58
-38.04
-31.27
-22.61

-78.53
-75.00
=52.44
-76.42

-18.98
-58.73
-57.14
-55.00
-33.06
=-22.04
=56.04
~76.47

~65.90
-65.91

-18.31
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QUAD.

1710
171
1712
1811
1909
1910
1911
1914
2010
2014
2015
2110
2111
2112
2113
2115
2211
2213
2312
2313
2512
2513

Appendix II, 4/4

43.60
36.20
43.85
47.95
50.90
51.10
$4.10
52.05
54.70
56.87
56.00
56.50
58.30
54.30
59.70
59.90
54.20
57.45
50.00
55.20
57.75
51.90

82.30
55.10
83.55
82.30
77.90
78.40
85.60
85.80
81.10
89.73
85.20
82.50
83.80
73.20
83.10
84.75
70.50
76.50
58.10
70.70
72.95
62.20

63.40
42.73
64.55
66.35
64.90
65.80
71.30
70.20
69.20
74.40
72.00
70.80
72.50
64.20
72.70
73.80
64.10
68.20
55.80
63.70
64.90
55.65

07.77
06.45
11.32
12.00
09.20
09.72
07.49
24.52
08.11
19.36
27.78
07.35
06.50
08.23
25.79
25.11
06.30
20.00
12.32
14.21
29.25
29.20

3148.0
3114.0
3141.0
2977.0
3148.0
2838.0
2700.0
2882.0
2685.0
2725.0
2745.0
2604.0
2533.0
2526.0
2540.0
2584.0
2390.0
2375.0
2247.0
2209.0
1992.0
1921.0

10624.0
10390.0
10271.0
10381.0
10609.0
10604.0
10326.0
09890.0
10465.0
09889.0
09767.0
10396.0
10326.0
10100.0
10019.0
09734.90
10280.0
10039.0
10234.0
10059.0
10118.0

09926.0

3918.0
2223.0
2731.0
3523.0
4740.0
4744.0
3149.0
0694.0
4226.0
0391.0
0121.0
3967.0
3708.0
5178.0
1765.0
0029.0
6139.0
3961.0
8570.0
6158.0
6012.0

8174.0

-73.66
~48.86
-62.42
-78.49
-56.53
-69.12
-63.92
-57.07
-48.46
-47.79

23.30
-44.64
=-54.30
-56.26
-48.26
-41.57
-32.99
~26.30
-26.00
-56.82
-03.61

-20.06
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Appendix III. Table 1 indicates the shortest minimally connected

network between quadrats.



Table 1

The shortest connection nemm:kl between 122 msle and 113 femsle quadrats.

(Male) (ilsle) (Male) (Male) (Female) (Female) (Pemale) (Female) (Female)
(Hsie) 3 Lemgth®  Q J  Leogth  Q J  Leogth Q 3 Length

010 0711 .353 1710 1509 .303 0410 1011 .327 1306 1207 476
010 1113 .374 1708 1507 .323 1011 1113 .288 1306 0804 493
113 1012 .236 1910 2211 .327 1113 1312 .197 0804 0705 .286
1012 1212 .244 2112 2313 .33 1312 1214 .280 0705 0806 284
1012 1014 .276 1811 1911 343 1214 1213 .216 0806 0604 241
1016 0913 .170 1911 2312 .303 1113 1315 .317 0804 0905 ~300
0913 0914  .197 2313 2512 .350 1113 1412 .325 03505 1107 .258
0913 0912 249 2313 2113 .68 1412 1413 317 1107 1007 .186
1212 1315 274 1211 1210 .385 1113 0913  .340 1007 1105 147
1212 1213 .277 1306 1207 .414 0913 1016 .304 1105 1005 .159
1213 1312 .24 1211 1009 .416 1014 0914  .194 107 1206 220
1312 1112 .24 0912 0911 .435 1014 1012 .308 1007 0507 .223

1312 1313 .299 1514 1415 .468 1012 1010 .24l 1206 1106 .226
112 0612 .01 1213 0713 .80 1012 0910  .287 0907 1104  .236
1212 1412 .306 1207 1206 .48 0910 1009  .289 1007 0906  .251

1014 1514 .305 1206 1106 .286 1010 1109 .303 1104 1006 «255
1012 1114 .305 1106 0905 .153 1012 0911  .308 1006 1004 .180

1313 1214 .13 0905 1105 .196 3012 1516 .309 1107 0903 258
13 w1l .33 1106 1007 .197 0913 1013 .309 1006 1205 .270
1213 1 .33 1105 1006 .203 1014 1414 355 0903 0805 .293
113 1613 .360 1006 1005 .186 1413 1316 .362 0805 0605 .181
1613 1511 .248 1106 1106 .204 1009 1210 .370 0605 0505 C282

1511 1712 194 1105 1006 .206 1213 0611 371 0505 0506 .203
1613 1512 .315 1006 1107 .181 0911 0912 .390 0605 0706 1292
1613 1314 .336 1066 1205 .211 1010 1310 .398 0604 0807 B3t
1712 1109  .368 0905 0906 .241 1214 0710 .401 1006 1003 32
109 1310 .309 1107 0903 .279 1210 1008  .403 0804 0704 .365
1310 1409 .373 0903 0907 .276 1210 1311 .430 1003 0904 393
1409 1308  .238 0907 0804 .302 1311 1211 .250 0912 1415 515
1308 1309 311 0804 0708 .293 1211 1307 .413 1609 1710 .659
1309 1408  .189 0708 0806 .246 1307 1208 .214 1710 2513 .54l
1308 1208  .375 0708 0807 .29 1208 1108 .307 1710 1909 560
1208 1307 .377 0806 0805 .252 1307 1409 .348 1909 1508 497
1307 1108 .173 0805 0706 .267 1307 16410 .351 1315 1212 677
1315 1416 .392 0706 0605 .221 1410 1510 .231 1212 1313 .305
1014 1013 .394 0605 0S05 .258 1510 1711 226 1212 111 .382
0913 0910 .395 0505 0506 .257 1510 1406 336 1212 1513 .388
1310 1211 .396 0807 0604 269 1406 1610 .268 1513 1512 .280
1211 1311 .202 0806 0705 307 1610 1509 «196 1512 1511 .355
1311 1410 .351 0705 ©0706 .186 1509 1306 214 1511 1611 259
1410 1510 .243 1208 1003 .329 1306 1407 .278 1611 1612 .257
1510 1711 279 1003 0904 .416 1306 1608  .281 1612 1712 .248
1711 1610 338 0904 2513 .466 1608 1609  .282 1511 1613 270
1610 1406  .273 1214 0813 .508 1406 1708 .296 1613 1411 .217
14056 1508 .284 1210 1008 .546 1406 1507 JJal10 1212 1114 .395
1610 1710 .294 1407 2014 .589 1608 " 1607 .317 1212 0810 4S7
1710 1609  .230 2016 1914 .577 1607 1811 .31 0810 0813 476
1603 1608  .214 0813 0915 .700 1811 2010 .261 1612 1308 498
1609 1607  .224 19164 2115 .768 1811 2110 .301 1308 1309 249
1608 1407  .227 2115 2015 .327 1811 2112 .351 1309 1408 234
1609 1708  .232 1511 1612 .05 2112 2213 .288 1309 1209 573
1608 1811 .270 1612 1611 .241 2213 1910 .318 1206 2014 713
1811 2010 .257 1611 1411 .300 2010 2312 .356 2014 2015 .532
2010 2110 .247 1411 1513 .322 2112 2111 .402 2015 2115 317
2110 1510 .260 1513 1515 418 1306 1709 408
1710 1306 .270 1515 1614  .408 2111 2313 .438
2110 2112 .297 1611 1413 .503 1010 1614  .455
2112 2111 .168 1413 0611 3.409 2313 2113 4SS

0611 0810 .340 '

1612 1809 .741

0611 1209 806

2312 1506 .908

!‘l'h.t. petvork 1s sometimes referred to as & "Prim" netvork.
20 = quadrats; J = quadrat with shortest connection to Q.

SVchor of length betveen Q and J.



Appendix IV. Tables 1-16 and 17-32 indicate the non-significant
subsets derived from the STP analyses for males and females, respectively.

Each table is continued on a second page.



Table 1
Greatest skull length - Male

QUAD MEAl NONeSISNIFICANT SUBSETS

123456789012345673301234567599123456789012345673901234567590

1209 40e38 1

813 40e37 11

1313 40ess  I11

611, 40e42 1111

1214 4035  IIII

810 40435  I[LIl

1112 49e16  IIIIII

1312 40e14  IIIIII

1408 40.13  IIIIIII

1212 49e10  IIIILIILl

915 40403  I11II{III

1413 49000  IIIIIIII

743 39.%9  T1IIILIII
1315  33eyy  (III11IL1I

1111 39e98  IILIIIILII
1412 33395  ILIIIIIII]
1213 39e9¢  IiIII1i411I

612 31083  IIIITLIRITII

1414 3ves3  IIITIIILICII

1012 39.78  11IL1IIITI(1I
1113 39e7¢  IIIILILIILGIL
1309 3972  IIITMLILIILIL
1011 39.68  IIIIILIIIIIZII

910 3Je64  ILILTIIIZITININI
1411 39e63  IIIITIIIITZITII

914 39e61  IIILIIISI1MIII1
1114 3959  IIITILIMITIIIII

943 39eje  IIIILIIITITITNII
309 39e43  IGIITIILITIITIINI
1014 3Je4é  IIITIDIIGIIIILINZ
1409 3vee1  ILIIINIG(11I1111Q
1109 39e33%  IIIIIIIDQITITRLLI
1712 39.33  IIIIIIMIIQILQIII]
1310 39+34  IIIIIILEITLELILINIY
1308 33436 IILIITILITETELTT0S
1613 39436 ITITLTILTITITLIL L1
1612 3938 I1LI300IT0TTL0001T
1511 37039 IILILIIIZLITLINIIIIE
711 39.34 ITILEf0I111LIT101T4t

1314 3929 ITILSLITLRERILLLLI
1514 39.23 ITITIIINEITITIILLINIL
1611 3913 IITRITIZTITNLITIINIITLY

1512 3914 ILITLITRISTIRIILILILLI

1013 39.12 ITZLIgyIeITIIzISILICLIILY

1208 39406 1SRN PRSI R ORE RSN RDSHt

912 33408 ITIIITIITTIRTLITLLLILLLL

141S 338099 IXLLf1a YTy aaldezss

911 333y PSSR RS REF S S SRR O FBR 1

1009 3833 ISYSSNSEREDA DS R EDE FOFP!

1514 3893 HIIridstitantaniitonlia
1211 3876 DLLalTdbleidlettadisi
1311 38e6? TILTadlT ity 2eratliad
1513 3Yes2 T0000a a0l 2bLLtali
13N7 3864 I1XRZISLLTITRLILLaltl
1515 3857 ITLIVIeL T stitadinl
1410 3851 TITTELTILLLaL g slaad it
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1406
1210
1008
1103
1510
1711
1509
1610
1309
15038
1306
1507
1710
1207

806
1708

703
1914

8095

70%
1607

705
1609
1407
2111
1206

708
2213
1603

603

906
1910
2010
2112
2313
2113
i811

804
2110

604

307
1007

905
2211
1106
201+
1105
110«
2513

907

504
1095
2015
1004
2115

L1911

1006
1107
1208

904
2512

505
2312
1003
1506

3841
3340
3338
34+25
38417
33+15%
3801
37+99
3798
37496
47492
KYAY¥-1-)
3777
37475
3770
37465
37+63
3755
3751
3754
37049
37¢47
37465
37042
3736
37038
37434
3731
3731
3727
3725
37+21
37«21
37.18
3714
37410
37408
3707
3707
370V
37420
3509y
36037
36095
35496
3693848
3685
36084
36032
36032
35¢77
36072
35463
35063
3he61
35059
35¢5%
355%
36453
36949
35043
3630
36+08
35¢93
35427

ITSLTILIYIIILRLE 408200
I1LLYX0 G804l
ITTILLY LTI it
TILITTWdZatudtratnril
TIITTSIZLLRLLLLLILIT L
TITICRTLCRLLLLLITIILLLL
TILIZALITLLI Q2T I1T411L
ISED SIS NSNUNISERR PR RYS
TOTTLLRL sl 2ITL0Y
TITEII LIzl
IOl eltatdizlrslssatnl
ISV OO NR A DS O R S UR NN RS B
FLLLTATa L ITISLITL 01T
JUITHTIZNITTTITL T 1T
IIDe L STITLITEILEIN]
ILILRZsS2EtlITdLILiinTell
TSI SIRTILILLd 2 ot1tLlds
TLLL XTI L0132 TLL
VLI L L L LTIt
ILLPRTLLITZICILITNILILY
ILDBelEXITINLALLLINILLL G
ITLITLYITLIATILLLLLINYL
ICUR TSRS CRRO RS RGP R RS
LIXIITLafriclz1lliiltggl
TLIITTIRIT 10T adsdl
SJITIYLEITIILRTTLLL)0E
JITRYLILLAITLITIRITLLLLI
IILLITRILIITLITLSL0LIL
ITTITIITIGL.IIRIIINLIILE
ITILRIT 4RI 48001011
IT1LIITL 2 IL000 LY
TIIIYTLGLTEILILLLILLL
ITIIIXITITRIILiLSTLI
ITITIMTTI112410LI1
ITI1:1. 0111128010011
ICSSPTRGOEPRTU RIS Pt
IL1rLefai1tdsliniil
ITILLIZ30IZILT1Y0L
ITTIL12ITITL11L10d
IT110IILETZLIL320EL
1111t gtlllesll
1202111 03L11141
ICEDSPRERETRDEY B
IR 8atLilaitlll
INVR IR ROPSPRNE P!
THILIITLELITIEL
LifrerpIeliinig
LILLsTLbIsll
t1Z1I1Li10811L
1111113131414
3111043120l
IPSPRER T PR P
111111141
111111111
1ttt
ilaitl
TAILLLLE
1118111
1111111
114111
I4111
1111
1Ll
11
1

12345678901234567890123456789v1234567590123456749012545675890
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Table 2

Bullar-premaxillary length - Male

QUAD e MEAN NON=SIGNIF ICANT SUBSETS

12345678901234567390123456739C123456769012345675901234567890

1209 30+9¢ I

813 36+83 II

1313 36467 111

1214 - 3659 1111

611 3654  I1II1

1112 3J6+42 llii11

1312 3641 11111

810 3633 l1IlII[I

612 36¢32 I1IlIlIl

1408 3626 I1III111

713 3625  IIIIIIILL

1111 36423 111111111

915 36423 IIIIILLIL

1315 36«23 IIIIZIIN1

1212 36423 ISUESEEPRS!
43C9 36+20 IIIIliIINIM

1213 36419 L1I1IlILsl11

4413 36.15 III1fILtI11%

1414 36412 I1IIITI41111

14312 36012 III1I11alIsll

1113 36:0%  I1IT114117311%

1114 35¢89  I11M1111I1111)
1011 3S.27  IILLIL1ILITIDIN

Y14 35+86  ILLLTILLITININZ

913 3583  TIIIL1SIIIIIIRI

910 3%e82  IIIIIlL21111III
1012 3S+80 IIITIIZIINLII1I
1014 3Se76  ITITISIIMGIIIILI
1411 3575  II1iTIIZITIIINID
309 35473 IITIILIIIIIIILL
1511 356y  IIIJIIILZITIIIINI
1612 35464 IILITITINITIITLLS
1712 3561 IIIIQIITIDLIIZININI
1314 35+60  IIIITRGIZIIITIIIIIZL
1308 35.80  IIT4M1IZ411I7I1II1I
1513 35.58 IIIITIILLDITUIIIITIL
1109 3%e57  IIllalallnitrllllnl
711 35456 ISSSRSERNS IR RRRRN
1613 3555 ITZTITLTIITI21T0LLS
1310 35.55 IITTITIIYLIZRIYILILE
1013 3546 ISR EURETRTRRS SRR §

14C9 35446 ITITZLRLI12T1TI2ELSL

1415 35143 IL11IY 10200231020

1611 35443 1111113111 8301111

1512 35+38 ITVLLILILLLISLTL1TILI

912 3%.27 FILITTRI33TI2ITR2LINLY

1614 35425 - IRSOVSNO RSO RREDEREERE Bt

911 3522 ILLNIIIIT0T01€111100Ta0

1514 35.16 ITIIUIITLIAITEITLILLT LS

1208 35.19% AT01aa1 L1111
1009 3514 110111143 IVIT1T L)
1515 3502 ITLTILBITTITLIBLATLLLIG
1211 3449y NI rrrnItangitig
1311 3491 INITINITIIITLTLNINLLE
1307 34484 IT11130002%0L0000Y010010
1210 3474 TIITTRSLITQ L0240
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805 ¢beEs SRS SICRIRE R SRS NSRS P!
1510 2682 TS1T00 LoT L Qi gdalnld
703 2680 1Tl rIrTLILLIILLLYil
1610 26979 IT0L LTI LI LMLl
866 . 26978 ThdLariiryanglilnintl
1406 2678 ML 3ITYsliclIllnl
2115 26472 ILLITITYILIE1 2 gegdl
1509 2&e72 PO SRR S SRSTRER S SE A
705 26+71 TLILYIBITTa200:Ra00IId
1914 26469 LIt eT3ait21271
7Cs 26466 ITITIIZLS2EILL0L0TE
708 26tk ISR RASRTRR IR TR SN
1207 26464 TatIaIT 01432311l
603 26457 LITIIRIIITIRITIITMNL
1306 26+56 LilSI1L2001Y 412311003
807 26436 IsItlatlidartdaflil
1710 26454 JII1LL0IT0. 202110
1206 26954 ISR ISR ESSTRERRT R
2014 26452 (14132000221 1231LE
1910 26945 STITIIITTGATIIL1LIL
1607 2Pb6e43 TIIITIIMIZE L1511
1708 6041 TIIITIRIILITIALLIIL
604 206+39 TIIRIILICRTLATTIN
BO4 26438 1111115111111
1457 206437 II1TY33uzb1ds1ud
1104 26433 IIIIQIQZLTRRAILLE
1609 26432 IS0 O SRS NS IR ER P!
905 26129 1SS RSP EER IO
1007 26427 YIIIETIZRITIIRLE
504 26427 ILIIILeCITIITIGNI
906 26427 I111I11311131111l
2010 26425 TTIIT10121001041
2211 26422 Tiitesc1tatnal
1608 26e22 II1IT0230111114
2111 26429 TIILIL ILLLLTLL
1106 2618 . ISR SRR ISR R EY!
307 26017 TL11t.lttarttl
903 2616 IILI3 11143100
2112 2613 1101 L231Ld
505 (6612 1131411312141
1005 26011 ISOSRRUNRREER
1105 24409 IT1C1t01T1
1811 2608 I11011131111
23110 2607 11.11111111
2313 26¢03 ilarirns
1205 26401 11.171.1111
1006 25299 121licaltl
2213 2%¢97 JII111110
1004 2594 ISS PSRN
1911 2586 11131111
904 25485 ITILII1
2513 2P%.31 111111
1003 25.81 11111
14107 2580 1111
2113 2574« 111
2512 25+67 111
2312 25445 Il
1506 249469 1

12365673901239567839912.4950/8902 2345675901234567590123450 /890
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Table &

Greatest skull width - Male
QUADe  MEAN NONeSISNIFICANT SUBSETS

1234567801234567830123456759022345678901234567890123+5673890

1209 2435 I
1408 25474 Il
2309 2543 Il
1308 2S5+24 1111
1409 2510 111!
313 25400 1111t
810 2300 ItIiril
611 24+95 ITTLILiL
1208 2431 IITIIIII
1111 24928 ITILIINLS
1310 24485 ITIIIILi]
1214 24983 I1IIL1I1]:
713 2443 ITITTIILIIL
1109 24483 ITTITIIILLIL
1112 24476 ILI1LILIIIT
1108 24073 ITIILITLIIIIS
1313 2470 IT1l111is1111.
308 24+69 ITLITII1TLIIL]
1307 Q24469 ITITLITLILLLLES
1412 249069 ITILLITATIITINNN
612 24467 IITILILLLILIBINI
1312 24467 120 P RO RRSRRERRY
14311 2464 ITLITILLETLILITIL
1511 24963 1SS SV TSR R R A
1213 24462 IITILITLI0TIsILIzS
1212 24+58 TIITO0EE22I2L30IT
1511 2%eS6 ImirnrrcrrrnLLgLLe
1012 24456 ISR RPNEREREIDRIR AP P!
915 24+5% WITIfe LIl ztlng

1712 24433 ITTITLIIYeaIeerIIle:
1413 2453 lrrrdrpirrlinrraLgnt

1311 2451 IZITLILIITITLIIITILLIICLL
1114 2441 IITITRLIIQTRIQLITEUILITNL
1410 2440 IDLXTL e TTR2I2ETLTIIIIN
1612 24039 Ia1IrlrrirraroeLeaztetll
1113 2439 ITTL0LLIpescsneIILLl
1211 24439 ITTILITLTITRLIILTIT LIS
1510 24%+38 ITIMYILTLTTIILRLetTIIsIitey
910 2438 130 SRSRLSSESRESEES SR DEEE B!
1011 24437 ITMI L itz atasilille
1414 24436 TLETa TR 1t bastItlaltteitints
1613 24438 TLLTDTLa T eIl aletls1lsd
2315 2431 TTL00L 2T 0aa e ieecstaall
1512 2431 TITLLT LI T L T lItigIristl
1514 24034 TLLLLa I T DIy LiTveTedzredelt
1503 2429 TLIDX1L0 a2yt esaiteiztalatlil
1513 24423 TLOL LY LAY T s D e taaeildceilts
711 2423 TLILZLELaT a3 tedddtitedtedantils
912 2423 TILITII T L e e Tl IadsllatdettLil
913 24022 TLLL LI fonetitsnddnIrel
1014 24422 TRILY Ly et datlralaadldtstrazil
1406 2421 VLTI LTad sl llalasdcatltaidl
1610 2«19 I s i bt et aatsLalarazzlee
1009 24.19 ISR RN R A R S N R AV SN SRS S R SRR UT
1207 2415 TTITTR LML SR I T ISt it tttizly
914 24032 TILTEYSTLT et aledusdaditideetroreat
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1711
1013
1314
2113

911
1210
1306
1614
1515
1507
1008
1309
1509

703

2313°

2513
1710
2112
1708
805
2211
906
704
1206
306
1609
1415
304
1106
907
1007
1407
708
1607
2111
905
1608
2512
2910
2110
1910
1005
603
307
1311
1107
705
1006
1104
1105
6046
904
1205
1004
504
2213
1914
903
1911
1003
é312
505
2014
1506
2115
2015

Baell
2404
24003
2402
23298
23493
2397
2398
22094
2392
2391
2337
2387
23436
23+83
23243
23431
2381
23+80
23738
2377
23076
2373
2375
2371
2369
23+69
23468
2364
23064
23ep2
23+6Q
2359
2358
23+58
2357
23457
23+56
23055
23254
2353
23652
2350
23¢4H
2347
23047
2347
23047
23043
23941
23041
2337
23037
23036
23032
2327
2322
23+19
23417
2308
2301
22+ 9y
2235
22+74
2202
2188
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TTLIYIA0GRTIRTITIIIL 0T 4210441
1111240222028 22¢8T2021111,
TLITLaR o i3RI 0ids
ITLRTOLUITTIILLLIITLTTLLL
IITLLLCIILLTITRRICILZEIITLES
TLELTSTLLLLd1 2 LIt
CLITYIIITITLQIALIIZITITLNL
LIl RITIZRIIIIITRLILIILLLE
IILTLTLN0ILICIT2T LS
TLTITIMLLLGCITAT2TILLE
ITITTIIIIIICIIZINLIIILL
IIIXIZILILAITATITIINTS
TITQIIITILILILLIILS
TITIZLLIN;IITILITILD
ITIIITLLLITIRLILIN
ITIIIINLIITRLGINE
TIXIICL:IILITIZNIN
IT1111402312LILt
TTITZII11I2T0LS
IITIIlTIIIINNL
1171211311111
1111311311
ITISITILTLLLL
T1I1X3112814
TisII11128L1
IS4 ES SR T I
If1133112403¢
101111110021
(rrrirriade
iIII1I18131
1111138411
11131881314
111111124
111110111
11118122
1SS SRR
11111114
I111811¢
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111111
1121
1.t
I
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1
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QUAD

1214
813

1313,

612
1315
1312
1212

743
1413
1112

303
1414

611
1011
1213
1111

711
1208
1012

315

840
1415
1412
1411
1519
1114
1514
1113
161 4%

912

9410
1511
1512
1513

913
1643
1014
1712

914
1314
1611
1612
1013
1409
1210
1409
1310
1408
1303
1109
1308
1211

911
13112
1510
1068

MEAN

2206
22906
22402
2183
2179
2177
21468
21466
21465
219465
21463
2183
2161
2169
2157
2156
2153
2152
2150
2148
21045
2143
2142
21395
2138
2137
2137
219034
2130
2123
2127
2126
21023
2123
21138
21415
2115
2leib
2113
21011
21405
2108
21+03
2103
2098
20e¢Y94
20389
20486
2080
20433
2078
2077
20e¢74
20447
20066
20060

Table 5

Maxillary width - Male

NONeSIGNIFICANT SUBSETS

1234567890123456789012345675902234567890123456789012345675%0

b
11
111
1114
IILI:
11464011
111111
ILIeeell
1111111
ITITITIIL]
ITILTILLIILY
IIITLITLILI
IXIITI1111d
ILITTIIIT111
IITIIILLLTL
ITLILTI1IITILL
ITIITLINITNLE
ILIIT1LslI1L
ITIITRILIIILIN
ITLTLLaadlLLgltl
II11I1103242111
IITILLILITIITLL
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TLITIILIMTILITTNL
ITIIIRELTIIINLLNIL
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TITILILILTIINTILILE
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IILifIlITIIZRIYIILL
ITIILTIIIIILLNLLINIE
TITIIYIIIRLTRLIIRZILE
IITILELLILIZIILLLILNL
TLDLLIITTILLLITITINIL
TRRITR LTI LLIILT
IS SSERPSS PSR TRE R SR RS
IDITRRSLLTLITRINRETLMITLS
TITITITMIRITTLTIILIINNNIL
ITLITILLTITRITIITLINILLELL
TITILIITTLIITI ettt
ITTiTLITIILNiInanl oLl
TTRLZYIILLY T Qe TnaLIcisll
ITRII4L TR0 IRLIITZiLILl
TITTLLITRITRIIIITRCRINLNLLININIE
TIZDLTLL IS LaeITIaiatsilanld
1111313111 NNITRLLIIEN,
TLLIY4 T X T IITLsdlfleaasll
TIREITLRIBA1LLII Lt Il
IS FR RO U IO TR URR TR R RSN P!
TIITLTL el BTl fiTlll
Ll ettsitealaad ol
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TI411303L2L482000b00ei2dLtlel
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1Its0rraatisaltlaginaztinll
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1711
1410
170¢&
1208
1407
1406
1507

703
1108
1007
1009

807

708
1607

603
2111

805

604
1610
1307
1914

806
2211
2010

705
2110
1508
2112
1609
1206

704
1608
1509
1311
2213
1306
1408

906

903

B804

308

504
1710

907
1207
2014

508

904
1105
2313
1107
1940
12000
1904
1306
1104
2512
2113
1911
1003
2513
2312
2015
2115
1205
1506

2058
2951
2050
2050
2042
2039
20439
20438
2034
2Ue33
20+33
2034
2030
20428
2027
2027
29027
2027
2026
2026
2Ur2H
2024
20423
20023
QU 22
2021
2021
20420
2017
29447
20185
2011
20«09
2008
2508
20408
23006
2008
2005
2003
20403
29¢00
1939
1995
1395
1932
1989
1934
19487
19¢86
2985
19:3e
19s3e
1943
1982
1941
1978
19476
1374
19466
19466
19460
19469
19051
19¢44
12920
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IITI1IT431111121
I1II1TY133114138
ISR DRERS IR B IP!
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I{11X11811LL41
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TI101G1T1T118
IT1301111111
IS PFTSFRIP S
III1.41512111
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TSRS RSEE!
1idatiidl
111131(1
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IILT1LI
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11111
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1
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Table 6
Greatest skull depth - Male

QUAD. MEAN NON=SIINIFICANY SUBSETS

1234567890312345678901234507890103456729012545678901234567890Q

1208 1373 1

1408 1343 11

1303 13+43 111

910 © 1341 1111

1308 13.+39 11111

810 1335 ISR PSB!

1111 13.35 111114

1409 13.32 11111141

1208 13.3% IITITILIII

1112 1325 ILITITILL)

1434 1327 IPROSURRRIP!

813 13«27 IIIII11111L

611 13e24 1111141111

1214 13.22 I1TL1111111

911 13+20¢ LIITLILIiLIee

1310 13.20 ITI1tI1lIILl

1108 131y ILITILILYITLL

915 13.18 ITIITILITRIZE

1213 13.17 ILSTITTLTLILINN

1322 13.17 T113L11T.T111)

1022 13418 ITIITTIIIIITE

1311 13.16 IIZ11I1T1I1L410
1313 13.15 ITIITLLLIIILIL
1211 13+13 TLCITIIITITIINN
1013 13e12 ITIT31L1XI2211T1
1421 13.12 ILTIIILd1II21111
923 1312 IITiILatnizeill
1212 13.10 111311311011
1914 13410 ITITIXITILITIINND
1612 13410 ITITITLTIZATINLL
1412 1310 ITIITLTLS21T1T1
1207 1319 ILIrrdalnililine
1543 13405 IIITILGITIITININT
1109 1305 LITIIXLITQRILITILL
1011 33.08 IITIITIITITILIILLG
612 13.07 TIITGIETTLITLRLTTIL
1512 13408 ITIIII01231T11I2201

1611 13406 IIITILI{LIZILB20IIL
1009 13.06 CITITNIIZLIITITRILLL
1113 13+05 I1011003.8320200T2111

713 13.05 SRR EERTR SRR RE R4
1210 13:04 ISSSE SR AR 222 22!

914 13¢04 ISERSN SRR SRR R RRR R 240

1413 13.C0 1000iIc0lIaaTTRITLLN

1511 12:99 CINLMYLALITIITLdnANILi

1613 12+98 TILIIZ. IR TILLTAIIL

1314 12:9% S RE R R RN R RARRERN R

1712 12+94 T402s D00 Taaittalsatne

912 12+93 SRR R R IEREVES!

1414 12493 S S EU RS TR ARSI R NI AT

1440 12493 QIlLaTTlRITTLit Il

309 12492 ITTRTTL3SIT38TaalTiiltdlay
1514 12092 Ilofitotictinatasbalings ot
1315 12491 TILTCALa I LI aiTalitasintl
2113 12.88 YILLASIITILLIIlG Lt aza2Itl
1207 12.87 LTLMSITLLLLIII ettt
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1510 124381 ITIRITSSZ0 S0 RaLsbtLatills

1515 127y TILITILITTLLLLLL2 LR LIsIct
1711 12477 1S S S SR AT NCNES PR SNRESSIRE!

791 123476 ITl1L1rncsaycdtaaagdstdInels
1614 12¢74 Ilt1dtalataloddtallzitll
1509 1273 ITETT LT LS00 Q001222 LLTL
1909 1271 TITTRdLLLLITaIqeilinil
1508 12471 ITTITI 10 AL 3 L RfLITINI
1640 1270 ITIODLILILIL eI TLllg
2213 12469 TLldyetrdagattnnlntetlls
1306 12+68 LIl tellIssitll
1008 12+65 TISLLITALL LRI IINLT
1406 12965 TTIIZRBLYTYLILIBITRINIICNL

708 12¢0H ITLIL a2 TII000T0
2110 1263 IDYILDYIIZITERYITIIEZININILE
1710 12+63 1220230213 0LTaILT01]

906 12+63 SLIVITEYLITIILITINNTILL
1206 12563 TICXEISLIILIIIITILISELRLT
1810 12+60 ITLIIIIIIDNIRILIITILYL
2112 12+5Y TIAL XLl ENLITLITLIINT
2211 12538 . TIMLTZLITSRITTNQLTINGNIN
2313 12456 T1LZ3I1TITIL211T202]T
1609 12456 ITTZIIITIIIZRLITNILLI

804 32356 TIZIIRIITIINLILILILE

703 12455 ITXISITAILITIIITLLILGI

905 1254 ISR IRDRIRSD SRS Pt
1708 1254 1111100020220 0221
2111 12+52 ITINTLINLIINLLITATLILL
1106 i2+%2 ITTII1TIaIL1TYLL
1415 1251 1It1ir11n11rilsLe

806 12453 ISOFTODS PRSI RDR P

807 1251 ITIIITILINLLILIIE
1911 12850 ITX41ITIIT280L¢(1
1507 32449 IITUllIIIIsE L

704 312049 TILIIILGXTIRILIL

603 12449 IIfLLILi2Ta1Itl
1305 1243 IISII2I1TIIZILL]
1007 1204§% TLIITLITTTAINLS
1608 12047 17118008211 1311
2010 1247 ITITINITIILILL

8C5 1247 PITTIIITTI141112
1006 12944 LLIXITEITLT2LS
1104 1245 ITITILL a3t
1407 12¢4% 1131181111111

705 124« ITII0RI2211LL
1107 1244 I1111LT1002011
1607 1lv44 IlTililiatilsl
1811 12+43 I13.1180121(121
2513 12443 IXLaTlTdLtlal

wu7 1243 11122111011
100 1241 T1LLlautlill
1205 12+41 It saliley

G048 (2e4y Il ldid
100¢ 123y IRS SRS VWP
1914 1248 RS ERY DY I
2512 12437 1T111¢(111

504 12637 IT321001L

903 1236 ISPP DR FREY

604 12033 1111111}
1003 312429 113111144
2312 12+25 111111
2014 1223 111114

505 12020 11il
2115 1le14 131
2015 12+00 11
1506 11466 1
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QUAD.

915

713
1111
1413

914

611
1314

313
1214
1014
1109
1114

913
1512
1513
1213
1313
1318
1611
1515
1013
1411

912

810
1514
1042
1112
1613
1209
1008

910

612

309
1414
1511
1614
1412
1312
1612

741
1242
1310
1208
1408
1712
1303
2014
1113
1008
<011
1309
1418
1409

911
1211
1210

NEAN

5460
552
S50
Se4é
Se 4S5
Seky
537
5036
%436
Se3¢
533
5433
Se33
533
5432
532
5430
Se30
5+28
528
S027
525
Se23
S5e25
Se24
Se24
Se24
Se24
S+23
523
S22
Se21
521
921
5020
5420
520
520
517
Se17
547
515
Selk
$013
5413
5012
5011
Se11
S0
509
5408
507
Le0b
502
Se02
5402

Table 7

Intermaxillary width - Male

NUN=SI3NLIFICANT SUBSETS

1234567890123456739012345678903234567890123456789012345673890

1
11
111
111
1111
11111
(L1111
11111(1
1111311
11111111
111111111
SETEES:
PITITILLT
MIIIILTI
1II1I1aLIL
ILI111111141
ITIII114I1111
IIIIITIIITIIN
IfIITI1II1L211
AIIITILILATS
ITIITILLIITTLL
IIIII3041T00111
ITII11100T12111
IIIIT1LLITI2I0E
ITI01LiLLIaTil
ITIITITIINLILINS
IITILITL{IIT1041T
IITITTIIXIITILI11T
IIIIITIITLIYITLIITY
IIIIIITIITSI1100T
1IT00T101300100200S
LLINRTIITI40111011L
IIINTITITIIIILIITIT
IIITG1ILI1IT1L001T1]
TILi010 L TETITL21TIIT
ITLIXTIIEILITIIINITILL
TILITTIIIIITIT0ITLLILS
[TLITILLIIITIdGLitLeen
ILEIILLITTUNITTIT0TLILE
TOOIXIILII0d4i0a0Ta0ItT0iQs
TITITIEIITTITIITITIIIITT)
ITLIIIISIIITRIIITTTEITLIT4]
TITST41L1aliTidITiTanalnM1l
IINILITINLITIIILI2LTaTLLITE
SO SN TN S AP R RS RS R SR EE
IIL4111000dTI2 10T T00T0dLd)
IV LTad LTIz ILITIIZITLS
L1010t latatIittinll
III1a0at(GaITIILITqIfITTLIg
PITLTTATIITIOTILTITTM0aidada]
FOILIIIIIIa3IT40a0idiTalitdtl
IL1Y T LTt DI TaaITiaalllL
IIT1410300 0000130 10001101a011)
ITIIMITIIICTNNTLTLILELLataln]
IITLTIITT0ARTI0II0aT0i12TITqL
TIZMIIII0ATT I 1000 Ld i TdlTas
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1607 S¢00 TITMITIITTILLIIRITALLQLRINMII

1914 439 IYIIITTSITISTLNZITRALLIITNLIIIL
11¢8 4099 TLITIITEILTIITILEIALILIRLTTILELL
1307 4497 II13TTTT0LETLLR2BL2LILRINLNIL
1311 4496 IIICMIITIITLILEELYISTIINLINL
2115 4056 ISS0S R0 RETUER S PRSI RN RN RN TN
1207 4096 IILILI3ITLILLALILLILLI2ALDD2]
1711 4055 1220 RN RO SRR NI RS R R R RO RROS!
1507 &he95 IITIILLTL0R0B2203ILLIT00LIL
1510 4094 ILT1LITLLITRL2300RI22L2ELTILNL
16098 4¢93 I238Z12TI3 00008002022 0111L1
1306 4092 T1IIZQISI RS0 LT2ETRLTTT0IL
1407 451 T1TTL21 0440 2002 R2R102LL
1909, 4991 TIPLilatIlIIdALRITILIIIELLIN
1406 4450 ILI1T3 000 00000800 TTTRTNI
2015 &89 TLITYILIIEIITTLIITLIEITILILNTLIIINLTY
1811 L XY 13 FILT R 22033220 TTLI22LILLLI
1710 4+86 LILELLTIILLTLIINLLIEINLIILINLLLL
14310 488 ITIMIXITIITIRITIZNLIIRRIRLTLIELL
1608 w85 . TIVIICRTIRZRTTIGIRILSL ILLLIIILE
4509 hegh TITTTITINIMILYLNIITILIELALILRILL
1610 4483 . I1IITITIQLNLLBTTLILITLGILLILINI
1708 4081 TITICITYIITIILIITLLNILLLILINNT
2313 4480 ITSIIIITIINIILZCEI2TL02TILIL]
2110 4480 ITATIIIIIITIIIITNILLLILIIILNLS
1503 “¢20 1IRIITRLLTIITTIITIILILILINI
1206 “¢78 1I1IYIRTIRITRLLITIRLLZS2LIY
1506 4478 ITI1TIYLITIRITII2TILTI22ELE
2010 4078 JTIITIMAINNILLIITIRLILAILEL
2112 4277 ' ITIYINRIINIIXINLILLLTLLILT
S04 ie78 TITXILILNLTIRI2L42L38000
1007 476 1SRRI RORS RN PERRSRRS B!
2%1¢e “e73 ITVIILIILYITI1LI30110]
1205 475 T3I2ITIMCT0I13000000100%
807 “oll ITIITINNELRITRITELIR]
603 4¢73 TAIITseIrCilIcIillyl
sQ? 673 IIDRLTTR2IT0L02210L812
705 4073 IITLi1IQTIT042idiell]
191V w72 Iplrrrsridainlinlg
2111 “e71 TILIITRRLRLR4TT1]
505 He71 IDITISITLLNLILNNT
604 o2 I111111101123131
806 LYY} I1T1Y1T3i3831823
704 4e(9 IT13111312:1111
1911 4069 1115111131841
80S L XYY} I11T11012113¢}
703 4063 111113111111}
2213 he(p8 1113111311131
1003 he68 1I11211.11011]
2312 468 IT18231101808
7038 LXYY4 IT1lLtylisg
2211 4087 118013311811
110« 4egS 1111111311
2113 4065 . 11i1131131
1106 qo5h 111131111
1107 LXY ¥ 141138211
404 LYYS S JI1ELIT
1004 4961 JIIll}
1108 460 11111
$03 4459 111
804 4e58 ) 1111
906 &4¢58 111
1006 4457 11
905 456 1
2513 4051 1
1005 4947

12365678901234567890123456739012345678501234567£901234567390
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Table 8
Third molar width - Male

QUAD. MEAN NON®SISNIFICANT SUBSETS

12345676890123456759012345675901234567590123456759501234567830

1411 1+03 I
1612 1:03 11
1515 1+03 II1
1909 102 1111
1209 101 11t
810 1001 11111
1611 1001 IT1I11
1614 1401 ITI1IL1
611 101 1111111
1413 101 ITT1II1l
1513 1.01 ITIITII1]
2513 1.0V IT1I111L]
1112 1400 1IIT11111
910 1+00 IFSSPUBED P!
915 100 ITTI1IL0L1s
1506 100 I1I1111111
1412 1400 IIIITL0L1E
1313 1400 ITITITIILINE
1811 1:00 LETIITLLIIT
1310 33 ITIITIIIITINT

1213 *99 DSOS RPRIEP:

1012 +99 ISR SRR ST RS

1512 99 ITIIIRILTITLILI

743 *99 ITIIIITILIIE1T]

1414 59 ISIIIIL0138114
1712 +99 ILIITYILITILITLL
1407 +99 IL111I0Ig1IILITL

1113 '99 ITiItdel13e1s212
1409 '99 TIIILIZIZITITINNIE

612 99 ITIIOXEIIIRTIITEILT
1114 99 TIITLIL0TLITI20IY
1212 '99 1ICSSEOEERITRIIERER &1
1507 +93 ITITICISITIIIINILININL
1111 98 ITIILREIIITITIIL4III

309 +94 ITILTISLTIIITITLINTIN
1408 T ITLITYLRIMTI0ITT)LITT
2213 98 IIITIDIIITIIINIITILII
1910 T T1II0ZITRS0T0LTITIIII
1314 98 IRITSILATIEIgLILITIILI

1214 *98 TLITITIATITIILLITTICLYL

1014 sy {TililitirTorridrtosiel
2512 97 ITLISTILTZLILIILTITITILL
1711 97 TITIZALIILIEATTNLLLILI
2010 97 ISUSERNCRRTNSRIRRR NS 2T 0!
2113 *97 ITIITRLLILLI2L 0 QI TS
1314 197 ILIIYICIIIILIL T etlLsats
1710 o7 ITIITQMLTITITIIT IR 4L
813 *97 ITIITITAETITIIGEIILILILINLE
1640 97 TLZMYifatgrTdatrearssss
1510 97 ILfloallareradeldradiznlsel
1613 09?7 ITITTEAL .2 00 atttilll
912 097 SEIILILITICIIRIZ atitnaalid
1511 097 TRSi2illyfatabadrstiniatal
1309 97 TNV RIosdatyealnittuetl
1514 7 TRILLI0aILL12adsLslIticttll
1308 «97  IILLIelLliirMlicirifulviiLgl
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1013
1410
914
1307
1406
1009
1609
1108
1509
1911
2211
90?7
711
2313
1211
1608
1315
2312
1607
1109
1708
1306
1312
1210
2112
1311
2111
1207
911
1104
2014
2110
806
1106
708
1415
is0s8
1008
1003
1004
1206
1011
1208
807
1205
603
913
1006
1007
904
1107
906
704
903
804
705
905
1105
1005
505
2115
S04
604
2315
703
505

«97
(37
*96
096
036
096
296
096
036
096
096
096
35
¢ 95
095
*95
*95
095
095
035
+95
095
*94
(-1
°9¢
94
93
93
93
+93
*92
¢92
092
¢92
092
*92
092
091
*91
091
*91
*91
+91
91
¢91
091
091
091
091
90
89
89
* 35
+88
*83
o 88
87
37
[¥-1)
* 86
(¥ -1
e 85
o83
(X1
*83
33

|20 R RS RF RN RSN R AR R AR RS RN
DIITTIALTITILI I T LT ZaTLlll
TITITXMLLTAITL IR LLTilll
TITIIRLLTIN T LIl
TNLINILIRanTdalrrrdinetal il
ILIITILLE LYY LI I2sRaltTalllil
TIIITTTIRLSTYITITII R IL LTLITLLILL
ITITZLIITRQITTILITLIITIITLAILLLg
INILLIIIT0LTITLIIIT g1 1dillall
TITITEIITINIIIIITIRIINITLLETITILLT
1S RS SR RN R PR O DR PR RN P P!
IAUTTRIRL LSS ITITITLSTLLI00LL
I R R S R SRR RS SRR PR R R R RS B!
LATDITLIT It a2 et ystIlitila
LIIITIIL T T 0 341IdI1LLS
ITMLTITAITITLIITT UL ELT L IMRTRI4RLTL
ITfrsIrlrIindareedinnaelanalaall
SITATLAAITTIITI T L8 L14lialdslill
ITITIRIQLTIIZIS3TTL0ITRCIRLLLITLILL
IITITQ AL IO s ol dlItiailnall
ITLTILITITRETI3a 01122 bal el
IIIILITIMTRITLG AT LT LL TR IRLLTT
TITIZRB2IT LTI Taz03ssllllalielnl
1900 SRSSR RN R RS R RNER RS RS RRE SRR
IIIITILaT St a 0 It.0talllbatalllnsl
TLIOTTELAT a0 T2 i0IITLdlll
JIDLTLLIMTLT RIS LC o s La It ITnl
TNATRa3La Il IIre s natlleaglizanl
IIGTILAT T2 T I3t T1LLILLILITRIIT
I1LIILLTIIT LI IQITdLLLda LTl
IITIZINITIIRIIILTTLTIILIINLILL)ITINN
TIIL3TTIT LT LAl AT dBIIRRLITaRIl
TITITYSITIa I P Iy s s LIniaaaerladl
TILATITXLQLITRaT L2301 Ed4TTIL
TLIIIA0YYIICCQTQIestlfineIllnd
ITPITITRINLTIT I QTSI TLaLATL TN
ITOITIEIRELIT LT LAaLE22TTT
T4TIIVLI 20200228 000008 0LTTL
SISTITITRTIRIIIIILIILZLALLLATIN
ITTTIZQTITTR TG0 LLa40tITIl
TIQLATTITO1R 0TI L4TATIN
TR0 LT TalliiTlalilng
IrlrasrtattaaliaLlitInll
ITIIZIE DO IRLG L IgItd
TIITISI 0340040021}
TITSRI10330000200T01011
1iT1i11a0di0dda11le
TILG Ll Ladiddldtiasls
1115 a0illisaIdlld
11:300itllLl1Inll
JLILLCLidNs1Irl
SRS RERE R R R P
1Ll rlall
. it iinl
st
Il
i
111111111
11111111
1111111
111111
11111
1111
111
11
I

123456789012345678301234507390123456789012345678%012345673890
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QUAD:

813
1209

713
1412
1114
1013
1411
1612
1514
1213
1414
1212
1511
1613
1413
1111

915
1514
1313
1511
1415
1513
1513
1012
1312
1308
1314
1408
is12
1315
1409
1712
1909
1214
1014
1113
1309
1112

310
1108
1307

914

611
1310

912
1610

313
1811
1410
1711
1207

612
2010
1109
2110
2213

MEAN

175
1475
1475
173
1473
173
1+72
174
1071
174
170
1470
170
1470
1470
170
1e¢7¢
1470
1¢70
1469
1469
1469
169
1468
168
1068
1468
1468
1067
1+67
167
167
1466
1066
1¢66
1466
1465
1065
1065
1e6%
164
1664
1064
1063
162
1062
1462
162
161
1064
161
1061
1061
1461
160
1460

Table 9

Premolar width - Male

NON=SIGHIFICANT SUBSETS

123456739012345678991234507890123456745012345678901234567890

1
It
111
111
1111
1111
1111
1111
11111
11111
I11l:
L1011
11111
linrll
IIITTL1L
111111l
11101111
ITItILLI]
1SS RSN O
ITITINLILIINL
IS PP RR RS
IINLIIIaTIYN
ITILIIILETILITN
ITIlXEILaTILLIIIL
Islellrzrsrraats
IINITITdITIR11TD]
ITIIITIRTIRITLLLLL
TIRIZLLLLIRIgINILNL
LLIXILILLIzzLLILIIL
ITIITIYIIIIIINITNIITLT
TIILTRLIITLILISTITINGL
TIILCQTITILTITIITIITIL
ITITLIZIZITOLIZIITITIZICL
I11ITITLITININIIISINNINILE
TIIITXIILITIICILLTIIITINILLL
IITITLILIDRIITLITILTILIstly]
ITIITULIITITRIITILLIILITLIL
TITISYRGITITZINIISILAINEZ2LII
ITLELYL T q eI qTitratnLtsil
IS0 SRS RSOER TR RRERS RS DR FEP I §¢
TCIRTCIAT LT Tadneaesizzlineaed
TIITIITZITITILTRIIILILSICZELIELLLE
TITITLLA0BITIRTTILITLIT 3 1LTLIN)
ILLSTILITT LI ITII ATt alL ittt
TSI LLCL YT aLedeascizaladgitell
TITLELLLIT 2T e QLLdisLseeisinygl
SRR SR SR NN SR AP R PO R S RN SRR S SRR B
LIt gdnnreenyscaatiatlinnte
TTaTadtasciatanisayeabargazerlzal
TIOTLT0IL Tz 08002300 2idIaIntlsl
TOOLIIY el tat oo s a Il einreil
TELETTAI3 20000t tanltaadisttasliallle
PLITLabsscanstt b atigdgaiedlaell
SXLPLNIY Qi et tnatnaltantdilidil
DIty rnbuaesrtrnaetalbidatindnlalli
IS R N RS NN SRR S AT R R R PR RO P!
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711 160 TIELITIIRT DL eIt TLgILtl

1208 1060 L2011 Tn sttt ansnsengslegl
1211 160 DIV DT ORI e R arelillll
1510 160 LITITETIYTRRLETLIbLSa LI 28I LY
309 1459 TITITITCRTRLONSLIL I LLLeL LI sLlelnl
911 1+59 JRILITTLTITTLL 0B aaerInrLlll
1911 1¢59 TITIIITIR QTN ELA 12T T EATLYLS
1608 1+%9 1299000 S AR SRS URUURERRE R RR RO RN
603 1¢59 TLYLIednedabien g biytainel
1710 1¢59 TITTTT0 D020 Lalalllsltl
910 158 TELTETIC LT as LIz ILtsLl
1507 1453 TIRERILOL IR0 QYR dtellnl
1009 1+58 TITLIILIIQEQRLQZLTETLLATILLEILIN
1011. 158 TITIILIRIRILLRZSTIILILQLRLILLIILL
1407 LeS8 ILTONTRLIT L La LTSI tITLil
1910 158 TLOTRLL LB adilItetalaltiss
2211 1+54 TITIITLIT 1L a0 0221 I0ILD
1311 1e57 VIR ITal a8 202ILIL
1406 157 IITIT1IIXIICIITITLINRLITILIINL
2113 157 ITILTII Y ac R L LLsdItLedsnsall
1306 157 IDISTLY LB R LT dtlrillngl
2312 1457 IVILa LTIt Ta I IITs rellllll
1210 1¢56 TR E BLYLLITITI0R1LLILL
1507 156 TIDLIZela28002ITL22LIL240]L
2014 159 TIRRIIRLQ A0 3L0LT208020T00E1
2313 158 TER01200Y3T2IT700022021211101411
2112 155 IRITILLIzILETLILELILLLLITLIN
$508 155 TILLLa I e dITasdlilint
505 155 IS S ERU R R SRR TR NS SOR R Y B
1608 155 ITLITIITRIRILELINLITLIAMILIIINIL
1509 1+54 TRILITEITIILYIS2LNLI2ILATGLL
504 154 LRI LITL0T 02D 22040031
304 154 TIli10ee0ettIzzaLIgilnaanl
17038 1e54 ITIIIITIITALXTQCILNIRLINLLILI
806 1¢53 . TLRIIYIISICTLANIILILILEN1L
2115 153 TIIXLLIelIITQbLLITIILLITLNIE
2111 1453 ILILIIIIYILLIIILLLRLINTL
1914 153 ILSTITLIYITLITIRSYLILLIL
704 153 ITIRTELLLE TR LLLILLLTL
S07 152 TLITEITIRLRTIILINNIINLLL
eJ15% 1452 TITLITILCTRTLRILALITLL
2512 1452 IIMPLRR220T422020110L0
807 1452 L0 ITINNILINII
708 1e52 CILIL IS ITRIINgA11LS
1003 152 1111000102004l
705 1e32 ITaTdettialseinail
1206 1452 SiTd.1301{ialald
703 1¢51 Tlla2011184dalll
2513 150 ITLSTLILL0dL3Id
604« 1050 L1012 2LL13.11
903 1e50 rrrrrreital
110a Lea9 VILELYtLLLGlL
1107 1e49 ITIILTLIL:1
805 106y . 11110111411
1007 147 1111311111
1003 1047 ' ITtIL) LI
1104 1047 . 1111111l
1205 1e42 11111111
905 1047 1111111
1500 1e47 t11i611
904 1047 111341
1004 1046 11111
1006 Teay 1111
1105 1443 111
1005 1042 11
906 104 1

12343567390123456739012043078991234567690123456739012345673890
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Table 10
Toothrow length - Male

QUAD. HEAN ~“0MeS1GNLIFICANT SUBSETS

12345675501234567899123450739012345678Y012345678901234567890

1209 736 1
813 736 11
611 Tk 111
810° 7479 111
1111 777 1111
713 775 1111
1315 1¢74 1101
1512 774 1I(LI
1213 774 I11I(¢(
1313 7473 110111
1413 7¢73 IIM11¢I
1312 771 1141111l
1414 7473 I1I1I[11
1411 770 Iitiriltd
ol2 7¢06Y9 I1t11Itd
1611 PAYY] TIufLTLll
1513 7067 I1rIrLdalt
1412 7:66 ITTILILILl
1112 7466 1111102111
910 71638 TIITIILIIT
711 7:65 TI{1I.IIgtt
1408 765 II1{2111181K
1612 765 IITITINLILS
1214 769 If1lzLleint
1viz 7465 ISR REER I FP!
16311 7465 ITILIIILTLL]
1712 7064 1210814101011
1614 7464 ITI1T{11113111
1103 7463 TISIIZIILTILINI
1113 7¢63 TI111110Y1221141
303 7463 1;11340031i11L.
1309 762 IIYITCLATTITLNNL
1514 762 FIILTITITIIGATINNILI
1212 7+62 IIIIIZIILEILI0I001E
1014 7461 IIT1XIIL2YLT2I21T1
1609 7461 TITISRlLITIIZISRLIL
1613 761 IITRILALIL20T0YTLT
915 7460 TLMLEYIINTITLIZIZTILINL
911 7459 SITRELIL LT LL2T2TIL
13038 7+58 TILILITL QI TLITITTL
1011 7+58 IISITITLTL ITLTLCILLI
913 757 TILITTITfIITITILTIALLT
1310 7:56 ILILIIRL LY LLLdLl1illa
1108 7:56 TEOYISTL0 T8I0 elatel
914 7955 IR ZRLITSalilIredntel
912 7¢45 IS0 ROFRER PO ERETR R I
151% 74595 IIL3LMLOBILLQITLIRTLILLIL
1208 755 IO DRSO R R RN R R S DURN!
1114 754 TITXLERQELLIT0TRT0TIT400L
1013 753 IT1 43082303 0aalXteityatlyidl

1409 751 IeD3LdtaTldalisnitienitll

1909 Tehé DELITYALilaaTT il
1311 7446 LTI e aasttlied
1307 7045 LIV eIl tinlltiinl
1510 Tohk I1Tdd1TRatQ i Inidilledlt
1210 ALY IIIM1SML A dinIrilil
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€03 - Tehd IsbT3aYraeratLaillelaltl

1410 7443 ILLITEITINT0 0000430013111

1711 742 IS SRR CRRNRSRURETE NN £ 8

807 7.40 (RO R R RIS RSN S ENARR S S ¢

704 7040 . I1I311700000a0208d0012011L

806  7+40 IITTITITLIIITIILLALTLLITTLIL

805 7:39 TITIITIITLITILILLILITILLILI

1211 7438 IS SRS RS NESTENER SRS AR R 8!

804  7e31 TSICTL0TaabaLLbsalIldllte

705 733 IZITINZLLLILQATLTI22LT1L

504 730 11T 0000002000022 0020121

1610 730 TLTI72tTa0d8 a5 200000T

604 . 7429 TITTLSRLLLLLITIVRLIRLLLLI

703 729 FTIT1312441108T2203020111

1914  7.28 T1TIIL3a1e LIS LITITITIN

1406 728 YI41T1I00aTITadsI0L1L1

1008  7.28 TLITILLIIEIT2LARIIZITL0LE
1607  7+28 D410 LR ITI2II2INL
2211 727 FTIJSLLGTITITITITLITANLIL

2512 727 . VITLLELIRTEILITIILTITLLNTIS
1207 727 TI2LMITRLLRLI2L43000411T0
1609 7426 . ILEIIIITILIIINLLETLLNINLE

1406 7426 T10LZITT32ITRIIZ22IT2EL1

1509  7e25 FIILLELITTL41Y050:2s3L4LLL

708 728 [ILTIOMITNELILG LT IDLTINT L
2513 72k TALITTLITLIIINIILIRILEIL.L
1710 720 FRLIIIITIIRILITITNZIIZILL (IR
1508 7419 111111025012 0a222222018
1910 7+19 TIITITTLIIIIDITLGITLSL.T12
1703 7418 IITLITIITTLIQLLITINILIT
505 718 FILLISLITILTLITLLINILIL
1407 7+18 TEITYITIINITINLTLLTLIIL
1608 7017 FITIIINLGITLIITELLCITNI
1811 7047 IITIIXIIICILITILGL.INIL
907 7416 TIIIIM3ITLR2040L1024S
2010 7416 IIILILITIIEII24T.0011
1941 7043 FITITITIYIIITIRI-I4Ll
1206 713 1410303140338 .3111
2312 713 ITITLLITILITILILILLN
2213 738 111131118t L111.2011
1106  7+1% 111011210 L411.11110
903 711 I11311101T440.3301L
905 711 I1a213111841.04811
2110 7410 ISR S TR USRS B
2313  7.+09 1311111111311
1007 7409 SIT1010411.1111
906 7406 iI1111L1a0.14ll
4507 7406 1131818241 1131
1107 7405 1111111131012
1105 74059 III11411.1a4014
904 7404 11110421021
1005 7403 £1:411.1311
4006 7403 11111.11141
2115 702 . 1111,1111
1104  7.02 ' 111411118
2112 6e9Y 11tildll
1003 6097 1131111
2111 697 111411
2113 €96 1114
2014  6+9e illil
4004 o*Ye 1111
1205 6493 111
2015  Ge84 11
1506 6081 b

1234356749012343674301240567439123056769012345675301234567390
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QUAD e

813
1313
612
1213
1214
1112
611
915
1212
1315
1312
713
1011
1042
1414
1413
913
1113
1412
9i &
1014
1114
309
912
1013
810
743
1111
1314
1445
1209
1513
1514
1614
910
1411
911
1612
1210
1613
110y
i71e
is11
1009
131v
1211
1611
1309
1515
1403
13134
1512
1308
1409
10048
805

MEAN

9e41
937
933
Fe 24
9e22
J 20
Jel?
Ge1?7
Jeils
9e14%
9ela
Fei2
912
910
3009
909
907
907
Y08
905
9403
9.0
S99
393
8098
897
825
8493
8.93
-X¥-¥4
8+83
8¢83
ge83
8e77
X
3076
8476
Be74
8¢73
873
3672
873
8471
Beb66
ge b0
8465
8463
863
861
8¢60
859
857
353
de%2
8051
Be&b

Table 11
Upper diastemal length - Male

NON=SIGNIFICANT SUBSETS

123456789012345678901234507890123456789V1234567290V1034567890

1
11
111
111
11113
1111
11121
11111
1111
111111
111111
IIILILS
11111111
ILIT1LLI]
ITIL1I1I]1
1111111111
ITI1IL31g11
ITLEL1LaTail
II1111141111¢
1313100031011
IS S SRS TS FR S PR
ILI1YeLL0LI111L
1031111135 21111L
IITIIITLIILISIITS
ISODETEVR OISR P
IT1ETILLITTLIITNT
IiIfIIsLINIsInIILg
I1I31L031312T1311211
INTLITL4 I3 0411T1
ISP PRSI TDASESRRRE S B!
I11210T44131200102L211
IIaITll1ssILRili1ttg
ISR SRR REN ISR REER!
TLIIALLiT Il IITa1l
11134031007 00100032T4113
aladsasatigiilirrrieteg
ITT0dayT 0032t eryts
1112210230210t
II042f002Ta010121110011L
ITLIT 1T Y tellnazll
FICIITITQIRTLILLL:LIL
1114132000021 0082020L
IS SRSPURENEIS U RDENE @ 1
TITZIT0TIQ QTS0 I
ISP NECRRRDERIDE SPRP!
TISITLITRILT R b ellLiatl
ITTSIITTLIIT LTIt
TIVET L a1 iatsdll
TLLLILITLL et aatLldl
YIRS il att1l
T332 Tl ldliadtitllte
TITITITI LIS dsadlyail
LIITelgaldinasladiianilsslil
TITLI s illadltatlltalll
Llateteteriltloaa Pttt
TETLLL I Zidaadledellasllls
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703 Be4S PILRLGT Ll TalbagliLtilstal

1410 Bei2 TITL LT At adea I Iitsini
1909 8043 T1IT3 0241201111}
2215 8040 IZ0TT0ITad0028T2L02L0113
708 8438 IIVL a2 adadin B LiilasnIllal
704 84338 132000 20N RNERRRR IS RN IR RE!
1228 838 FITL00L6aa 22T dTLTLL
1207 Be37 ITIlIafL et adsacIriarat!l
1307 8034 ISR RSO RO R RO PERE DRSS SN
1108 834 TSPad i il delrtalitiil
807 832 ILIL0R YT TL30L 02220411
806 831 TQsl1TTIQSSSaizIzIlll
1214 8¢31 AILIITTIRLIRLAC TTQIZLINIE
1s07° 829 TIIYITTRTLLQTLQTI2IIL04008
2010 §e27 IIIRILITIILE AT L12EI1IE
2014« 327 ILITIRR QIS 4IT12TILI01
705 8026 TRafItLsraedarzrereLtlel
1510 Be26 I1TXT720L0040202L11011%
S04 8026 ITITICIITLLITLIEITILNIL
1711 ge2s . ITITT210T4cI11Ll12tlis:
804 3e24 LETTZICIICIT1 240ILL
603 8024 } TTIX211TI21I32131111
150y de24 TTTZITRLCIYIZITLLNIG
2211 8¢23 IFTas1300i18a12l8Ld
2110 8«23 ITTZI1Ya0I0YLaLalts
1910 d3e21 TITZI0AQITLILLLLatl
604 8e21 ILITTI0ITIZIZaLM
1708 820 IZ2311312811081212848
1104 318 ITITIZLELLBLRT4T0EE
1406 o1l ITIL LaInldngill
1811 8¢13 TITTaL1IATILNL]
9095 8el7 IITT1iI1L22Q1102L
2115 316 1SS CRDESRORSP IR
s07 3616 IT3180032121312111
906 316 SIPILLITITLLiNTL
903 8el6 SRS SR SOFER B Y|
505 815 ITI0TITRZ4ILIL
is08 8els TTI2I110111111
100S 3413 IP100MIXI8L0IR
1306 8e1d TI0ILLdisdLlLs
1205 $el11 2111320011101
1108 8e11 103101223111
1007 8e11 111t 41tL11L
2112 8+10 ITXL1TLdL808s
15609 8«0y 11111121111,
1610 8409 dISLIII1LIL
1206 809 110141011111
1911 8408 110181111111
2313 80y TLITI3I101d
1607 807 If1listln:
2111 807 111121484812
1106 S Q7 1111111712
1407 8206 121211111
904 805 . 11311511
1004 8e¢00 1111114
1740 e Qb 111l
2513 8eV4 1111111
1107 Be Db 111111
1006 8403 INReY
1508 803 11111
2243 800 1111
2113 798 il
2512 7096 . Titl
1003 7¢9¢ 11§
2342 7+91 11
1506 7463 I

123450789012349507%89012345675901234567390123456789023234567590
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QUAD

810

612
1412
2213

611
1213
1111

813
1442
1612
2110
1313
2211
1312
1510
2113
1611
1209

713
1214
1742
17114
1011
1511
1212
1208
1512
1310
1514
1413
1012
1011

910
1315
1409
15¢7
1013
2112
2312
1609
1515
2313
1410
2014
1513
2111

711
1911
2512

911
1310
1508
1014
1811
2049
1914

MEAN

13+ 36
13+36
13434
13+30
13430
1330
1327
13426
13422
1320
1317
13417
13417
13016
13415
13015
1314
13014
Q3614
13011
13.10
13+09
1308
13007
1307
1208
1306
1305
1303
13403
13402
13001
4300
13400
1300
12+39
12497
12047
12437
12496
12496
12+96
12496
1296
12¢98
12095
1294
22994
22+93
12+92
12491
22+90
22089
22er9
38
2288

Table 12

Least interorbital width - Male

NCN=SIGNIFICANT SUASETS

123456789012345674901234567890123456789012345678901234567550

1

il

11S

III1

11111

11114

1i11111

I181111

1111111

ITITIIILS

I1I11:1411

1111111111
ITITI(I1TL
ITTIILLETTL
I113t1I111111
IT13242T11813
ITITIIIILLIIIT
ILI1102TTI62T
TIVITR0012C1TIL
ITITITLITYCINN
ITIIITITITICILNN
I1IIEIETLTILITLIL
ITITITRQiL3TI212
IITIIZIXITLT112
T00T4:10 1112111

TITZT ILITCII1L1d
TITL1 0T 3L01TI11L
TITIIYEITIIRTIILLL
ILIITLRLLITILTLINIL
ITL2L00TIT81LIIR
T3040 0320T12111
TLIfLaalatsrastn:
TITXILZ310462T1010
Izl
TLERLLL0 LT ITTTYL
TI104503202¢2T211011
ITTdisiatlrrelange
TLEITLE1YiitIlINT
ISP SR STRERERTS U1
TLiIfsrlT1T1LLil1t
10111123130t List
IT6432111tI210101E
ISP IDESRSER SRR OR !
T4aIladinllstdinatg
1111104331111t
SRS U TR RS PSP Bt
IS0V TDIDR NS DORRSE Ft
IR SRR NB NG SRR !
TR d8TaaYditagll
ITIRI .00 Tl1111s
T1031080000000221043
ITRIIIIIIDT L abRattll
ITEaTallisleroalailIn
il ddatlde Ity
ISR R NS IRFR TSRS E N
ILLEITL1TLT LTI
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1109 4238 ILLaIIZdsaerllisetll
1113 3287 IfrLrartirienlnalt
913 1287 IIILLRIITLTTANLLTLLS
1613 i2+86 ITIII A4 TITSlI1TLELI]
1114 31286 JILIIIT L1 1T ILIIILILg
1309 12.35 1111311133301 00T Ill
915 1235 JTLOATITaTT2 11002 TET]
1210 12485 ITEaT1lad a1l LLIs
1406 1234 INILIIEAQTZ00000TTITI00
1610 12.34 YTIIIXIL2aeidlTIzlTsd
1308 12482 TLETILI RST80T RITTL
912 2.81 ITIIITLATTCLILIITLTLITL
1608 12-81 ITLLIATY L3 ILITastnl

1311 g1 Iflsatiatcndlidletalad
914" 1280 LI 0232232 LI0LE
1414 12480 JITITL L dLg0ITTILlnat
1314 1279 IT1IIIT1112023YI0RLLD
121C 1279 ITTIITIwr2203L0dIdil
309 a2+79 IT113120.40.1101301
1408 $2¢77 IT1183302)00tllelnd
1708 41277 IITIVITZLTTLITINLELL
1415 1277 I11rirsanaalelndILnt
1211 12474 ISREPNSPREN SRR O RSB
1009 12473 T130ilal3IaInL1zall
1508 1270 IVITHLTIYSTTINITNILILL
1407 12466 TIVIILSITITITLINLILTL1
1607 12465 ISR PSSR SRI NI ROUR!
1208 12¢59 IDBITTITITLRLLIITLLLL
1614 125% IR SRR ERSRO NP R FUPR ! .
2513 12+46 1211111280 sadagidedl '
2115 12445 ITTITILLITRLILAILIRE
15C6 12¢44 ITNITRLLGITTILaILiILT
2015 i2e44 (ITILATa Y00 LIIILI
1306 3¢+39 ISOSTETRNSEBIPINE RS B!
1307 1é&+3% $Idaloefalt2slLoiglil
1108 12+30 T0islallaalllIfdlnedl
904 32«21 eI213 004200220101
1008 12+20 PIZitiLiiTtiTiieil
603 1211 TILITTIaLEITall L
50% 12+08 JIILLLLLGTITIITITN
604 1207 1iladadarriell
705 12403 IITLL4QIT2IVIT
805 12402 RIS TTRE TP P
1207 12+01 IILILITATLIIT]
S04 12401 ISV TR DD ER P!
1206 11+95 idl11I111111
703 1192 11011171181
906 11+88 1iit11131¢%
807 1145 111311111
4003 1184 ITITIIL1
806 114&3 11111411
704 1152 1111111
804 1181 11111
708 1180 . I11:14
1006 11475 1M1l
903 1178 I1{11!
1007 1178 1111
905 1175 111
1106 1172 111
1005 1172 {11
1105 11+069 11
1205 11463 11
907 4162 11
1004 1258 I
1107 1187 1
1104 1157 I

1234567890123456739012349507590123456739012345678901234567890
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QUAD MEAN

813 1S5+43
915 1549
1313. 1534
611 1519
713 15.138
1214 1518
310 4523
1413 1511
1112 15007
1315 15+03
612 1502
309 15018
1312 45+00
940 14493
1212 11+95
914 1492
1213 14091
1412 1484
1209 1431
711 1478
1011 1475
1111 1475
1013 1473
1113 1472
1012 14472
1613 1472
912 1471
913 1470
1314 14469
1114 1467
1511 14966
1614 1459
1414 1459
1411 14459
1712 14456
1513 1455
1014 1454
. 1310 1451
1415 14049
1612 14+48
1408 14947
1109 144
1611 144y
1009 1443
1309 1442
1512 14042
1515 1hek2
1514 146043
911 1438
1211 1438
140y 1437
1008 1428
1311 1427
806 1«27
1914 14420
2115 144195

Table 13
Nasal length - Male

NON=SIGNIFICANT SUBSETS

12345678901234567390123456789012345678.9012345675201:1349¢7890

I

11
111
1111
1111
11111

111111
1111111

11111111
11111111
11131111
I11111111
411111112
ITILII114111
113113018111
ITLEITILIINIINT
ITITI1LIT111
I1ITI3I01311l
I1af13I1111111
ITTIIIXIIIIIILIINL
ITIII1eIITTITRIN
ITI3ITILLIiT1301T
TI11TIT4330280210
IIT1YIIT11T271811%
TIZTIIIMTILYIIINNIE
IITIIILIYRIYZILINYIL
IITIIIZICIZIINECLINRIL
IITIIIIQYLITIGINIINL
IJIITR12012200200IIT
TI1XI1420483T2232TL011
T14T1034173132803T01L12
IIITITQLIRRITRNRTILEINL
IIITIITIIIZITLINALIIILINLI
IITITIIIIINICITIILIITILLL
IIL2LIT412120203112020121
TLITTLL0Z TR0 ITLIL]
IIET10 L2033 2ITR2LINGNL0
ISR ETROTE RO RO R IR S
I111411iT11311It41L1l
IIVSITILITILTaT I aTLLL
TITROILS T L3 it eriltLLll
1111t Ita0sbd20 2222
ISR TR RSN R E SRR ER R R P!
ISSSTEREP RSO RR ERR TR S FRRE RP Y]
TITIYIC443LTII 3480t
ITTa11dd1tnstitalLdlned
TisTsiLusnglalonnstinetcIl
11143130000 daadledbiteaslll
LT LS LT LIIILIMLLgSl
STAIILa300LaITd.odlslidIlll
IR RS R NS R R A N ER RO RN RID S R O
I3TIT00aildXlesdad 22200021012
ISERPES RS RR R RSV RS R IR DD RN PP
JTItIllYIeRg o edgtdblentillill
YITITIYTIYNIYaalasldbdtan2iaalyl
TIIQ1MILD S0 Lt e Iltlitgls
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1406 1415 FLILTITIINLRL4 L5000 LLITTllLLNL

2015 1414 IDNIIITLLLE B3I LI lssnLl
1308 1413 I13TLILIILTQI IS0 TR LITLIILS
1410 14412 1LLTRL000 0B EatltIaletetsl
805 1411 TILSRTMILL R LTl d1Lill
151U 14+11 TIDLILATLIALLGTLIIT LI LSITLL
1210 1430 TITIIVIRGIT QN TN LTI
705 14+10 TILLGTILLEQLIA2 L0020 00222180321t
1203 14409 1SS SR FRSR SRR SRR IINR SIS FRR NN & S UY
604 14408 TLTRITLLLL L0 BRI L0 LiLTI2sLs11}
807 14+05 TIIITLLZ LY LI LLILidd
1507 1404 ISRSRUDEESRNSRRIISETI S ORS S TR S IUPE N
708 1403 TIMIBITEMLL3 LRI 400 ITI2ITRa03L
704 = 1309y ITIRLS ALl Izasatilniy
906 13+99 IS ISR ERS NS SIS RESSUIR IR SR TP I
1¢10 13493 ISR RSN RN RN SRR S TRRUEDE SR SR BN
603 13+93 TLITMALLEIIILRTLLI 202 I3 20L
1509 13+93 ISR OUSR NI CRR SRR RS RRRRIURRNE D!
703 13492 ITITILLMINIL 203220 000T4222428
1909 13+8Y (SRS ORI TR SRR RS TR RN !
1108 1387 ITLLIXTRRIIYLIIISTGRILLILLIICLLILL
2010 13+86 ISPOSSRRIISRESRRNN SRR IR R DD
1307 1388 IIIIYTLITITIZLILTILITTS220S1
1407 13486 IIZIINITQRRTRITTIS0104124121
4007 13+8% 11111110 0073311201 20210121
1207 13+81 IISIIILI R0 2202122111
4508 13981 111113001200 1310420223102
905 1381 IDIIITRIITLIITILININIINILILL
2014 1320 I RLTEIITLIREISA1212IL
804 1279 TITITIITINITLINILL410121L
1306 1379 INI111131113130 118312111
41910 13577 ITITII111T111L 43111111
505 1373 IT3183130T10320010211121
1405 14+74 1MILITII0TII2III2R1212
1710 1373 TIIITISILTIITINLIILINLL
504 1372 JIIY200T301252014138
1206 1372 TII1111331132820221L
1708 1370 1111101133 184843123131
1741 1370 JIT1ITIIT1121201004
2110 13+63 1Tt eLLiltralil
1106 13467 IIT1I1111104210111
1004 13065 ITIIYLIITIILELLL
2111 13+64 IT1Irti1101111141
1104 13+64 I1N1I110210s111
1005 13ebe 11211203 082001113
1205 1362 111111101111214114
1607 413+62 134T0 T02201128
1609 43+62 1111318144103111
903 1361 IT111843112118
1608 13+59 1113112111411
1811 13.59 117113111122
907 1358 111T11E1el
1006 13¢58 PSS SRR FP!
2112 13+54 . 1113103111
2213 13952 . 1113111111
1003 1349 11114l
904 13¢48 ‘ 11411111
1107 1344 $ifili
2313 13042 e : o IR U R PP
2211 1335 11111
2%12 13+23 11111
1911 13024 11lal
2113 1324 Il
23312 1322 114
2513 13¢21 11
1506 413+13 1

1234506789012345678901224567590123456789012345678901234567590
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QUAD.

1414

915
1312
1313
1213

611
1114
1111

309
1412
1112

914
1214
1209
1315
1014

612

g0

913
1013
1213

£13
1012
1212
1514

S11
1515
1413

910
1113

912
1411
1314
1¢11

711
1408
1309
1419

713
1109
1712
1613
1211
1210
1511
2015
1409
1611
1311
1009
1612
1614
1512
1410¢
1210
1108

MEAN

4032
4e2Y
4elh
hell
hell
holh
hoell
hell2
411
4eld
4el0
4409
409
408
4e Q7
40068
4006
he (S
4§09
4¢04
beQh
4003
401
heQ1
4001
401
399
349
398
3497
397
3656
556
395
393
Jey2
Je92
Je91
3¢90
389
389
3087
386
386
384
3043
Sep3
3e82
382
3031
384
380
3¢79
377
577
370

Table 14

Rostral width - Male

NONeSICHIFICANT SUBSETS

123456785012345€7890123456753012345678901234567895011'34567590

I
11
Il
1111
11111
111111
111111
111111
111113
1111111
ITII11111
11111114
ITL1IITIL]
1111111111
11111111111
IIITIILIIIII
I11111111111I
I1IITIT0IS11
IINITIRITINIITE
TIITIILILIIIIL1Y
NI
IITIT10I2T12111]
ITIIIIIITNILTIINE
TIIIL1I131112121)
IINITITLNITIININILITIL
TLMIITIITTITRTINIINLL
TIIIITLITGATIT01111
DD SINR DDA DEPERER S
IJITITILINYZRITTIITILINY
IJILIITITTIRILRQITILNI
TIMITIIIZT22Z2232YTILID
TTITI1LTIR00002000011
TINITILITILITINNINZITITLL
TIIIIMIIIIMTITNITITLLLL]
TIIINIIRQTITITQNGIIIILINNI
ITMITT0IT020 3000001221101
TLMITAIITIINTRId LTI
TITLLIL43TI 0L DICQISILLITLY
TITITMTIZLIT003 22120300202
IOSSRRSR RS RIRRENSE SRR I !
I1IT11I3L0IT000 00211111111
IT131ITITIII00)).0128 0800011
ITIIMIINXINL0LITRII1ITLILLY
IMINIINIIDIIIIIITItLIILLl
1113130110000 0T10a00yLdtLl
DIt nIitnnInein
AIITTITLAIIT TSI ILLILLGT
ITLITTI T Tdataltaltaslll
INYITTIIMITIRINI LTI
INITIIRITLTRLITL0L.2200001111
IIITILITITITINGITA002L00L0L0)
1IIINIIIIItIIl Il nglangl
TTIT0IYRRTR R dnlellintl
TTIIIII L0000l el Ilelel
TIG1T0iLasd s iateadgitinlatingg
INIMTTIILLAD LI IR0 SIT10001L

Appendix 1V, 27/64

83



1308 375 IITIITTITINLITR0L0LRDRILILL

1008 3e72 ITRESTITIINNIILIRLQILITIIIRILLIS
1307 3071 TRILIXILTL20TQ000 0008080300111
1208 3071 IITTDLTMLS 040 C0TT2200000010)
1510 374 TITIYITITLLIRLIT32I0LLIT00
1909 369 ITITITT 4402020022 0022LT112)
1711 5468 TIIIY4:I320 128000022122 02201214L
1914 3067 TIRTRLE3 4010030000200 1041012
708 367 ITITMlIIL1Y L1l
2115 367 ISR RETRERSRRRSSURRRSSRES!
807 266 TYIILI AL QIRITLILLLLYILGLL
1207 3463 TINI22LI312I0002T00000014
806 3ee1 IIIIIIIITITITITITLIITLILLIIL
906+ 3061 ITILILITLITITLZLLLTINIILL
1206 Tt TIJL10)TITRTRTITIRITIIZIIL
1306 2+60 PO RSOSROSUSROERR RS
90S% 2460 IIXITIISbILTITITITITL
1106 360 TIILTITITIDITAIGTIIITING
704 3460 IINIMMIRIILILITLLIILY
603 3¢59 ITIIITIIIILILITIILIILL
1104 259 TILLTIRITIIT T 8111,
1005 359 INSRSSSRRRNERER NS §!
703 3059 ITITCIRATLIIT 11T
1608 3¢59 ITTITITIR LT IIITLL
1¢06 3458 ITTTIRITILLILITIL
2014 257 IITIXLIZLIITILILLE
1508 3657 ITITITXILITIIZIIIINL
1507 3i56 ITIIYITLIIRIITIINL
1105 356 IIMMNTIILYIL2ITL) .
1¢07 3956 ITIEITIILTILILIN
1610 3.55 ITTILLIIYLITTLL
1509 355 ITTITLRIXIILTIL
1107 3055 IS RRNESRRE TR
1407 3455 JITTLITITILITLL
1609 354 1113111111113
1607 3¢54 IITRL12I1L14
804 3354 Irlistiiiing
80S 353 TIlditsg1te
1406 3053 1111111111111
604 353 IT1ILYSL3LLd
1710 353 1Myt
2512 3452 ILISTLIIITLL
1004 3452 ILIITIRITMI
1910 352 11113111112
2010 352 IS RN RO
903 Je51 TIITLITTLE
15811 3¢50 IIITIIINis
1708 3¢50 JATITIMLL
2112 3¢50 11111111
2110 3450 11311111
1208 30495 SITIITILY
2313 Je &S IT111111
907 Jekyd 11111111
504 Jeayd . II1I111
2111 3e47 1111111
708 3e47 1111111
2211 346 1111111
2213 Je 46 i 111111
505 3646 : 111111
2312 JeasS 11141
2113 3443 11111
1911 Jehd 11111
1003 o4 1111
904  3eékl 111
2513 337 11
1606 2097 b

12345678901234567590223656789012345670901234567385012345678690
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Table 15
Least supraoccipital width - Male

QUAD. MEAN NON=SIGNIFICANT SUBSETS

1234567890123456789012345075890123456789032345678901234507890

915 3+80 1

2115 355 11

2015 . 354 111

813 3436 1111

1013 3e295 11111

1415 324 I1111I

911 324 1111111

1214 Sels ITIIITIL

1011 310 ITTIIILIII

810 309 ' II11II1111

514 3.08 ITIIIIILINT

912 3.08 I1II14011711

1914 337 ITLIITLILIILI

913 307 ITITITTITINLT
1014 306 I111101113101211
1312 3403 IILIITILITOLING

1514 3¢03 ITITTLTGITITINIT
1012 3e02 ITTTTITLITINTIONE

910 300 ITIY01L1TT11T300 41
1414 299 ISPRSSRERDERURDORER!
1412 2297 THLLILeIIsLILnLLetr
1114 294 INITYIINI LTI TITLlLg
1313 2493 TTDLICELTITLTETETLLT
1112 2+91 ITITIRILLTLITITNINITITLLN
1009 2+89 ITITEIITTIIRNIILILITLS

1111 287 ISSSSUNSR NSRS RIBEE RSS!
1113 2486 IIZITLITLITITIT LTI
1213 285 IXTIIIITZIITLRTITRINNLIG
1212 2895 TITIIITIATIIIYIEIITNINLNLYL
1315 2+85 IITSYITTIOITRLTLIIITIRIITL

309 282 TITIIIZIYISIIZELIIEIILILLIILL
1210 281 ITLTITIT4YRLYTLERITIRTIRILLI

611 281 ATZTTT1LITLBTRRTILINITILNLE
1006 2477 IITIITIMTNRLILRRITLITLLNL
1008 2¢75% ITLL1LTTRIR1LITTLILLII

807 273 TTL0ITLTTQLITRTTIRITINNINIL

604 2e72 LITIIIICITILYTITCRLITIILIL
2014 272 TOXLLL DTN RE T e Ldnislill

603 2+72 ITITTIIIIILITITIIIITAINIILI

711 271 IT1I13I12000T01032001T1211
1513 271 TELYLITETR S80Ittt
1206 271 ISR R R RE SR EPRREIR RS
1515 271 II1T3TII0aaesitatiitel
1104 270 TLIT. 7310l

505 2070 ITISYIRIRORILTRLITLIILL
1413 2470 TYSYRDAQICRSYTS.7131L41
1106 2e6Y ISFROR RS RN URRR SRR NGRS BON!
1005 2¢6Y ItyLifdertlnLLaIrilli
1004 2e67 1331337002108 Laldi
1613 267 STIT s dfaabyalriatgsil
205 267 JIBIBA a0ttt pudt el
1107 2466 FTIT2 O sTeLcbnadgtaaltll
903 2465 TILEYILSILTLT b ILLidtLsll
1007 264 IRYILLRQRLRLLIsaatltll
1003 2+64% IS SRS S ENERER NIRRT TR O P/
1411 264 JITITRITRTITLILLLM1.04LL
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1614 2264 INITOTIITITILIINILIIIn

504  2e64 TilTIT0II a2 0filittlnrg
705 2463 TINITLOIITTaTldedaallllzd

806 2463 1IT1IT000 10T 1adlaIllsll

612 2063 SRS RR TR TN ERRSELR SR

1105  2+61 IMIITLLTFIILII L I EalTTLLe]

1205 2+61 DIIRTITTLLGUIIEadILbdITiLtlL

1512 2460 LITEETIIITa0 a0 ITIniglall

905 259 ITCTIIETEITEalIIIMITSILILE

713 257 LITTOITLIT AT EaaTInliatIIILsl

1211 2457 TITTITTRL{EIITILTITIITTILLLIL]

907  2+57 ITCOITETIIIITTANLTEIITIITNNIL

1207 257 INEOTI0a 1T EIIIITLLbITLLITS

BOS, 2456 IVIOITAL 00 ladTITITTINIiLTTl

1314 2456 PTCQ1ETi0dTT4it1ad ITITIIIT(1T1IT

906 254 TOUITTLC0TITIII IIITZIRnbtInIIns

1511 2e51 IVITITZTLNILSISLIEISITTbIITInNT

1611 2043 TIITITITILAAIILIITIIGTIIITTL

1109 2449 IITEIICIIILINITIIITIITINITILTLNL

804 2448 T e SR R LR RS SRR RS RS RUTINE:
1311 2044 IINITIITLIdLEETIUITLiLIIIInTLil

703 244 IITIIZTL0T00 I3NTI0CITIITILETL
1612 2+42 IIZII00I000a000ZaRTdeLgIITTalLe
1310 2439 TTI20IE0T0IITE AILaITiINalLll
704 2+39 TETIT0IITUIITIITdaITIITsiilll
1630 2437 CLE0a IO IITAIIIadTaTaill
1742 2435 ITLUATATIITITELalII0TIITLLIl
1608  2+31 eI eitE et PUT SRS RINORES:
1909 2e31 IIINTITITITCIIITaTTLaTaM1d
1410 2431 MLITITINTINILLIRIIRIATLIE
904 2431 IITITITIIINS(I0L2T000121S
1507 2431 ISIIIITIIIIGIIINITMILIZTE
2010  2+30 (IITITIIT4T0IITa110ald
1407 229 SRS SRTSERRRIRARELS:
1708  2+28 TITITIIT0LIT0I0CIE21012
1509  2+28 TITTLITLOITILLTIILIdL
1306 225 IITIITI4TQ0IT2I00001L
1711 2923 IZLITITIIIINTIAIINLE
1609 2923 TITIRIITLNGilLsdil
2513 2.23 IIILSIIITITa0sL1TE
1209 2.22 S PRER SRS ERRRLY:
1510  2e22 TLOITLENTaETaTal
2110 2.22 SRSERIRTTVEREEY
1607  2s21 LOTIILIT104011]
1508  2.20 TiITHIT41012100
1710 2e17 SETTSETTIReTY
1409 2e16 (ITITIOIT:21ES
1307 2+14 - IEERSPRRELS:
1406 212 P13111110111
1108 2.12 ISTSETEaRITY
2312 2409 IIS1I1111
1911 2405 1101141111
1408 2405 SIRERES S
1811 2405 : SERREER
1910 2403 TERREY.
1308  2+02 1111114
2211 2+01 : 111111
2111 2+00 111311
1208  2.00 _ 11111
2112 199 11111
1309  1.98 1111
2213 1+97 111
2113 1485 By
2512 1e84 a1t
1506 184 1
2313 1+6% 1

1232456789C1234567890123456723012345673%012345670901234557890
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QUAD .

91%
2015
813

1005°

1013
2115
1006
1104
1210
1007
906
905
1100
1105
1107
1914
940
1004
1915
1214
1205
1114
1005
807
603
911
1412
1014
1011
1415
914
913
1514
912
1206
89S
1313
907
1113
1012
1310
1211
903
1512
1111
1614
1411
806
7C8
1207
804
1212
1063
612
810
705

Appendix 1V,

MEAN

3430
3418
316
313
Jel1l
3403
3403
299
2499
2498
29%
2¢93
2492
2¢91
2e¢91
291
2891
288
287
287
2¢86
286
2486
286
2+8%
283
283
282
2ed1
279
279
278
2+78
276
2¢75
275
2074
de7h
273
2473
273
2¢72
2¢72
2472
272
ge71
2071
269
2469
263
2467
267
2466
265
264
2964

Table 16

Greatest Interparietal width - Male

NONaSISNLIFICANT SUMSETS

12343678901234%567890123456758301234567390123456759012345678%0

1

11

I11

1111

11111

IBRRE P!

11161711

{11331

ST DU R D

IS SN CIES !

SRS SIRP RN

ITIIL1IaI1¢C

ITLIZ1ITLI(T

TLIITHILITLIS

ITTLXRITINIL1LT

TIITYITLITILILII

IS OSTTRERE RO Y!

IILINLIAITIIINL

IITILIITIILIIIL

IILLTRILIITITLIT1L

IIIIXRQIIILITINIgL
JITSTIIITIRIITITINT
IIIIZil11TIRLILIT)
TILITRRIRILLITLNINT
IITITRIITITLIIIINIIT:
ITTATIILTITLISInNII:
ITIIITITATLITILITILILS
ITLITIRLZLCTTIT R LLLILY

ITIET L0l (TtITIILIlne:
IYTLEdITIIIIILIILIell

IITIT L1020 08T22311l
ITIrrLlryiseeragerteInl

TTTTD LRI LETTTIIIILIIL
IIIITILSTTRTITI TR L1l
ILITITILITLIILAIRITITILILTL

TILV DL ITIIITITLI11I.
ISITTLOLITENTILTIYIL 1IN

TIIIT ORI ILLTILNE
TITIRIILS0YT T TYI Y IELSLTNILS
ITIZTIIA LY 2L LI LLLYS
ILIITRITELLIZIT LI LCILITIIIIL

IS SOOI R RSN RIE A SO R RS RSP IR!
TITLAY LI LRIt I trsssenall
IITOL i sy tnaessntls
TIDITI DO LIT A Ra Lt vuititils

1S SRR RN R RS RN S SRR SR S SR
IILIZLTEITITT LI LCCILIILGII IR LIl
IITIRRSA VI oYL ladllisiil
IITLERI Lt L nasderintednetl
TIIDZLTLTTI LD T T ulnatetditdl
FLOETLILATaT LGl ietsinlt
TRDITITAITL I st dacalettasit
TLALD AL LA e e leittdln
TLRD LSRR Lyl il ipiLisialtl
ILISTAllMYR YRRttt}
1S R O R R R R R R R R R A R PR R R U R R RN SR PR
31/64
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1112 264 TTXO0TD LRI a it eilstinenestl
604 ~ 2463 R R N S NN R RN R RS R R PR S S IV RSN R AR AN
1312 2053 IILIIIDITY I DRI RS TILetIlIadIelelt

1009 2+63 SO SRR R R R R R SRS RIS SSRCSSRRARE!

2014 2463 ILEDELQITLITTIQITI U tattaatldiagatantes

504 2463 1SS RSN R R R SR E SRR R RIS NTE2222R:

1613 2+63 IITIIRITITTRITOTLIICQQEiIaIsaedniznel

309 262 FITIITITITTIITICTR N el b bbas2IacLnll

1311 2+62 TIITIIIT 0TI ITaqTIII002002datlL1I1l

1315 2e62 OR300 e lIT4 a2 eaIITLLnn

1611 2e61 1S SU SRS R RS SE R USSR RIS CI NSRS SRT LS

1513 2.61 1SRN R S SR SRR SRR R SR AR RS SRS R0 LR

1213 2460 IIIIISIRIGINTITINNITITLSALIIINTIINIL
1509 - 2+56 ITINITALIIITITCLLTVIELT L0 60ILN2ITILIT

505 2456 IIMIIITIIVIIIIINETTL N BTN InLIINT
1414 2455 IIMTITTRTILQTYIITORILITCLLL LI I0E202T
1109  2¢55 IITCIT TR 0T I ITiTaEalItIITnaLLL
1108  2¢54 ITRITEYIITT LTI 0aT I LTI TL0aTI0T0]

611 251 ITTITTIIIISLOTLIITARIT e 2T eInIlags
1413  2¢49 IZIITILITTTUTRCITSILIL0 0T LIs3alt
1409 247 TITTIITITTILILLIRLTILL ITETZITIIITTL
1511 2647 IITTIIITTIILITTL0RE0LITIIB2L00T04T4T
1307 2047 TINITTINLCITTOLI LAt T ITLETLTI
1407 2e46 TISITIRIILTITLEIIRES LT IaITILaittl
1306 246 IIITTQTREa IOl ITtaaItiiltl

711 2446 TIVITTILCOAT T 4dTaTaITonITILLLI
1712  2+46 18R R R RS2 RR R R AR R R REC RS R R RS

703 246 TITIIITIITINTETS2 0281220110211
1510 244 TETTITTRT LS00 L LI TTRaITLLTL)

704  Z2eab 1SS SRR N IR RSN SRR SRS ERRURER!
1308 2+43 TILIOTUC LTI LRIl tIaitlitlnl
1410 2443 STIITILATIIISTLRITILITILINLL
1612 2041 TIETI0LITLSBLITLLITILTLLITLE
1408 2041 CITITILITigLatITITalILITLl
1209 2440 TITILITBBESITbEILITILLILL
1309 2¢40 I1LITLILELZIITIIIITLININI

804 240 TIIDITdaas I EsLLlaIIIILL
1406 2¢38 IPLILIA e I T ITLLbattsl
1314 2438 ILDSQMLELQITIILLIILLILL
1610 2436 TLLITIdILIITIIaLTILILL
1710 2436 PELIDL 03I T4TI0EI02D

713 2433 ILIDILQITLI0TLI2EL01L]
1608 2¢34 ISES SR ReRE¢ 23RNSR P
1708 2434 IIITCIISCIIRIIttTILl
1609 2434 IIIMIIITITLITa LI
1507 2434 ITICTINIITAIZNIIILL
1208 2434 IREIL0ETIT02atTdtl
1909 2431 ViIMITILLLge It
1607 2430 SIITTITINTISCINLE
1508 2+25 IIIIITIITILEIILI
1711 2e24 ITLCIIITLatIgl
1811 2.22 IIIITLILaL1101
2211 2.21 PITILLIMIIT0
1911 2.20 . SRR REERERER!
2111 2.13 1S SRS RN ERE D!
2513 2411 ' 1ill1i11111
2010  2e11 ISERERERE S
2112 2407 111321111
2312 2407 11211111
1910 2402 1111111
2110 2400 111111
2213 1499 11111
1506 1+93 1111
2113  1.48 111
2512 1481 1!
2313 1479 1

12345L789012345674¥30123456739U1234567490123456789021234567590
. Appendix 1V, 32/64



Table 17

Greatest skull length - Female

QUAD» HEAN NONeSIGNIFICANT SUBSETS

123456759012345678901234507050123456759012345678901234567890

710 4077 1
810 443 11
813. 4040 Iil
611 40+36 1111
1214 40035 1111
1312 4lel4 11111
1209 4Ue0CB 111111
1313 39299 111111
1213 3999 1111111
1315 39¢%0 11111111
1212 39+84 11111111
1413 39.70 IIII1111]
1114 39467 ITLIZITILD
1413 39465 11111314414
1314 3?-61 TIT1111I411
1111 39460 1111130111
1408 39+51 111112111111
1011 3947 ITITIYiIlLL1l
913 394495 ITLLYITITIL
1309 3Ys42 I1111131131111
1412 3939 1111117113113
1010 3%e37 TI11T3188Ta41111
1513 3930 1613111111111
309 3929 IT1133114118311
1512 3926 ITIT1I1L1YI1£T]
914 3426 11X210a2d2iLTlTl
1012 3926 ISORESTRGEOOR P!
1C14 359426 III1ITRAQTITILIII
910 39e22 II1L11I021111018
1712 38420 TITLYTLILILTITNLLT
1409 39+16 TIIII7804111311111T

13C8 39+16 ITINNINNITIIIINLE
1614 39413 ITTIITLTIITINNINNL
1414 3911 ITITLI1LI0TITI1NIN

110y 3vy.10 1313432071 12.51211

1514 3905 ITIIT111101T0 1T

10CS 3908 TITHITITIININNILT

1310 3905 ITP3421T100320181110

911 39e05 IITAAYITIILIIIINIE

1013 33y.05 IITalrrarilslarlll

1613 389y 1131111202 121001131

1411 38.90 TIDIITLIRLI2T100E1

1511 Zael3 TI111L048100TLIIT

912 Jyed2 IL1dreilllilnuIee:
1612 3479 11123380017 IT11001

1611 38473 J11IT3TL22T2T0301
1108 3468 ItTLil1lIYarItising
1307 33+54 III03 1171210338311
1208 3ne45 IR RN T OSSR FD IR PR
1415 38+42 IFC R PR R RS DR NP §
1211 3837 NILITITINILSNIIdLd
1210 33036 TI11110042111332110
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1410 3233 SLI11IT1TYEY el

1508 35+24 IIIT1Ll0tiztattlnny
1311 38.21 TITQITC0TG4T1a20001L1
1008 3819 S S SEE R AR R RETRER L
1510 38407 ITETITAITIC14d2sTLI
1406 3785 INIIIZLSI0ELI0,a021T
1507 37.82 IIINAITLISINILIIININY
1711 37+81 ITGCITLITT04ITLTNT
1610 3759 ITLITIRILITIIINITLNL
1306 3758 VITMLILAa LS TRITRLEL
1207 37455 IITIILGLILSEITTININL
1509 3748 MIIIILILISTITTNIITIL
1709 3747 TLIITaatlablaatlltnl
2113 37446 ITIIILIIITITIIQL0TLI
1909 3740 Y11001:01T100000 0T
704 37436 I3II0410110010101112
1708 37436 1110102101 01211121T43
8C6 37+24 IIIITITEYRIIILIS0L
1608 37e22 IILINIMIIIINILSTILL
1607 37418 ITIRDITLTEINASEGLTL
€U3 37+15 SIS eI SRR RRERRTE
1407 37409 IITITIRIIT4ET.T11
2112 37409 10TI111101000001L1
2211 37408 MLITLIIITLGTTLINI
2213 37407 1II117321143010111
1710 37407 I1ITITLITINITINGL
1910 3704 : IIIIITSITLIITLIIL
703  37¢04 IT1I11I10041T1101
1609 37.00 1111051101111
807 26e94 IITIIMITIALTLIIL
804 30e86 ITIIIIIL31T11T
907 36483 TI1III113IT1011
906 36¢83 I11113141111111
2014 2682 IIIITL1ZI1IM11T
905 26478 II111112010Q11
2015 26477 ITIIIIILZ1111T
2313 3€+70 1111111111111
1206 26468 1110141111111
805 26467 1111101112411
1104 26967 111115111111
1811 30466 J11113114111
1107 23C+63 131113171312
2110 3663 IITLiI11111
2513 36462 I1T13LI1111
903 36458 1111111111
705 36+54 11141111148
1007 36+53 111111111
1106 26+51 113111111
1005 36450 11111111
2115 36+48 11111111
2010 3Le47 111181
604 3646 11114111
1006 3641 1IT1D11
1105 36040 111111
504 36e34 il
1205 3631 111111
1008 36424 1111
505 36e14 . 1111
2312 36409 111
1003 36¢01 11
904 35:95 1

123450789012345067 8901 244507850123456789012345675901234567590
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Table 18
Bullar-premaxillary length - Female

QUAD « {1EAN NON=SISGNIFICANT SUBSETS

123#567850123“5678901235567590123#5675301234567690223#567530

710 36477 1

611 36062 11

§10. 3655 11l

1214 3646 1111

1213 3639 11111

813 136+37 111111

1313 36416 1111111

1209 3610 1111111

1315 361U 11111111

1113 36105 11111111

1312 36404 111143111

1242 36403 1111011111

1314 35089 1111113113

1412 35+84 ITITTEILITI

11132 35.85 11101113111

1413 35483 11111111111

913 3582 I1TIIZLdine-
1114 3580 111410010011

1513 35975 ITLITLITRTLI

1011 3571 ISR S RTRRROE P!
1013 35463 1003440331101
1040 35s62 1111240411111
1408 35462 VIITELLIIITI
1512 3558 1101000433118
1042 35954 T1105L000200T
914 3553 111131111114
309 45.52 1111111131111
1414 39552 1t
1614 35051 I1IITILLIIT1ITLLL
1014 35050 IIT13I3L331T111
1309 3547 1Tl
1310 35046 IILITITELIITIILT
910 3541 ILLILLILELLTITNNT
1409 35+40 1111113112111
1308 3537 ITTILILLAITNININT
1614 3J35+:36 TILATLLILITINLNTT
1712 35435 ILil13LTILTRRLITL
941 3534 FLITMLLIILIITLNILT

1109 3J35+30 IT211110022010T118

1009 3529 1111131411183 111

14191 3524 IT110400TT14014811

1613 35.24 TIILITIYILAGRT2 LN

1612 3517 TILLIIALLLITRITLNLE

1611 3914 ILITITTITL4LISaIT

912 3501 hprrielalelreell

1108 ahe97 TTITLILIATITIELTl

1611 34196 dI11111T01131L12011
1415 34091 111111l11111811111t
1307 34e72 ISR SRR PR R RN SR PO B!
1240 J4e70 INTilalrtilllileint
1208 460 ISR T RN RO R DR D FR P P!
1410 3484 Ti3IT2T044101200118
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1211 3452
1008 39045
1510 3433
1311 343%
1508 3422
1406 3405
1711 34+0%

1507 3391
1610 33+88
2113 33+79
1709 3379
1909 3374
1207 . 33474
1306 33+71
2014 33+64
1509 33+62

1708 33.59
1608 3354

2015 3350
2112 3342
806 33+41
704 30040
1603 3339
2111 33.3Y

2213 33438
1710 3333
191C 33433
2115 3331
1607 3328

603 3326
1407 3320
703 334195
2313 3318
804 3313
907 3313
807 33+30
204G 33406
905 3303
2110 3300
805 3299
1811 32449
906 32+99

1206 3298
2513 3298
1104 329%
1107 32489
1007 286
903 32+85
1106 3239
1006 32ed4
1005 32433
1105 32+41
705 32065
1205 d32+62
504 32+62
2312 32461
604 32454
505 3235
1003 32929
904 3229
1004 32029

12345678Y0123456789012345678901234567389012545675901224567590
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ITI3ITILILMILNITN
11lartlittliTeliligl
JI1IJI0113124301814
ITTITIRIZITITNNLLINT
JIIIII1013.300000LT1
IS 2RRRRERRICRESR B
111111111 0380051118
IITIITLRLRQLTNTNE
ITYTITILNIBGLEITINL
INIILInea s tiLalil
IITYAIRITIL2RITNDLI
ITMATNILLLLITLLTLNT
ITdIdiadtalinrallill
T1a11112 011t}
ITIL31321T1111111
T1100 0100231201011
TILRLIYYRLI2LITEDS
JIL11IIITITINLILLL
LTI IITLLLILLGIN
11110210 XT1111101
LRITSLITILIINLILITI
IMIT1SIT1210L0101]
LITSRITILAITISITY
IILrgIrninnanInll
ILE2ILRTR0TALTITL
1118121811111l
ITIILITM1.12141
IT11111X0110310111
1311110103101
IS SRR RN AR RO RS
ISR R RO RPNV PSR!
AIIITTLITINEILN
IT1I311t11d1i111
TIITTILITNIIIN
JITIITIINLITTT
ITIIIIIINIIINL
TL111111131111
I1111111111111
ITITELINNITINIL
1TITIITI20T11
1111111111111
1111181811111
1111111111111
1111111158131
1118113¢63¢811
11111531111
1RSSO SURR )
11111,1111
1113110111
11l
11118111
11411111
11111141
Inirral
111111
11111
1111
1111
111
11
1
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Table 19

Basal length - Female

QUAD e MEAN NONeSIGNIFICANT SUBSETS

1234567890123456783012345078902234567590123456705301234567530

1243 2929 I

1342 29.11 1]

611 . 2208 111

1294 2202 Il:

710 2300 1111

1413 2900 1111

1313 28+9Y8 ITII:

B10 2895 IT111Y

913 2893 1111111

813 28e91  lIII11ll

1113 2882 111111111

1111 2475 11111111

1314 ZEeb9 11111141111

1212 28468 131113111114

1315 2265 ITLITI1I1I1I1

1013 2253 ITIL1IRIITIIIN
1014 2851 TI111311 311111

1209 c8e+48 ILII1gLIT 1111

1512 2te45 ITITITILEYIILLIN?

1011 2Ke45 IITIIIIIITIgSLL

1513 2841 ITT1TI3I21111111

914 2837 114181001 2112110)
1412 25931 1131413131 2111112
911 2827 ITIIN118011T1122T
1614 28622 IITITITIL ITIIILIINILE
14310 2822 ITITZT1121104031211
1514 2817 ITIITISITLI1I1YIIL
1010 284S TIIITITI11133L34011
1415 28°10 031101711180 3111L
1C12 2808 I1E1331IT1010T1211201
1411 2805  IIIITINMIIIIINIIRILIYM
910 28205  ILIIIIIIIIINMILNNIIINI
2412 2802 ITITITIZIITITILLTIIIIINL
1114 ?P5402 ILLTYTRSRTITLITITINITL
1613 2300 ILR1IIITITIRETILLEN)
309 2792 IITsyalgqelizazrnease

12109 791 INIIITLGIIIILTITEI]

1712 2787 ISSRRRRRISTTR O RASEERY!

1414 2775 IT23IT11TL23004012328)

1511 27473 II1M1T021082100001111

1210 27722 IO SR IRSRRRERRTEERRRP!

1408 27466 DINIIINNALLTITILLI YL,

1009 27«64 122000 RN R SR RRRERRR NP

1309 27461 1SS RO R R R SR IR SRR

1612 2758 ITNUINITIIIni LIl

1611 2756 JILATILIBLITIILET i1t

13C8 27454 AILIT11L0 LRl
1409 27448 IT1I10ITR3ELaltLill
1211 27447 IITIYLTEL el LeTallnl
1311 2736 ICPR SR SIRRERS TR RRP RSB
1008 27431 lnariainnueniinel
1709 27433 TI)TX1TI 0003 403840251L118
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1108 '27+25 1131300000 80180 TTLI

1307 27.22 TN ILIT LRI aIrt
1208 26494 1111ttt naienlnd
1410 26+87 TILIITMLS e ddd22gdtlntl
2015 26478 111131313 03820211311811)
1510 26476 ITIZINLLRIALRLLLNNILLL
1508 267 ITLITIIIMRITLILLILLLLI
1731 26473 ITITL3IRLRRIL0ILI0T0LS
21315 26965 TITINILLR ST ITTRLTLTL]
1807 2655 ITIYITILLLERITZLITNLLIIIL
704 26051 TITITIRLYRIRINLNLLIINL
807 2650 IITI10103 100121112101
1207° 26950 ITIILLICITRITIILRILE
1610 2646 11000300083 2131141
1406 26446 . IT313CTITRLR1L3 L1
E06 2645 1SS R RN IR R R RS
1809 2€s44 1S8R SRR RISDREP!
603 2641 1111111211011
804 2€e33 L1irrririntrnel
805 2631 ' ITIIIII1ILi111
703 26+30 IITIIIIILI0Q2 (11
1503 2€+30 ITIIIIILI111111
2014 26027 ITLIITLRLINILIL
4306 2625 ITTITILTIRRILIN
504 26420 SRR ORSRR RSS!
907 2613 LITITLILIIIL]
4607 26409 ITLII1LI31412
905 246409 I11I11IIIT111
1407 26+06 IILITII1LILD
2010 Z€+«04 ISPERRRD RSPt
1708 2€+03 1113131111411
1910 26403 ITII1I1I20L1
2113 2601 11111111111
1104 26401 ITIIITLIIIL
€03 26401 IIT1I11I1%111
2111 26+01 ITILIILNLI
1710 2599 IT1ITIL01L
1206 25497 ILI111(11
1608 2596 Ir11i1trl
4007 25494 IS8R H]
€06 25494 11113112
604 25393 Irr1rerl
705 25991 Irrrionl
1005 2590 11111111
505 25489 Irriilrl
2112 2588 1111111
1609 2586 1111111
1006 25483 1111111
1106 2521 111111
2110 2579 81111
1105 25.78 1111114
1107 2577 11111
2213 2S5+74 11111
2313 Se74 1111l
1811 2573 11111
1205 2S5e72 1111
1004 25469 1111
2513 25466 1111
904 2Ce55 111
1003 2553 I
2312 2544 1

123456789022345675901234567890125456759012345675901234567590
Appendix IV, 38/64



Table 20

Greatest skull width - Female

QUAD. MEAN NIN=SISNIFICANT SUBSETS

123456783C1234567590123456789.12:34567830123456758901234567890

1209 25+83 i
1408 2523 i1
1309. 23527 111
1308 25+2% 1111

710 2311 11111
1409 24972 11111
1108 2433 1111111

810 2%+33 11§1111

813 2430 1111111
1310 2%+39 ITIIILLL

611 2%+481 ITILLIIL;
1213 24473 IiIggIlle
1214 24477 INITIlLinl
1307 24473 II1101011011
1208 24473 ITITIL3OIITII
1412 24464 ITIIItI L1111
1212 2462 LIl
1312 24456 ITTIIILLIINILINL

309 24458 ITTITIILSIITINII
1313 2458 ITIIINELIRITINI
1111 24+32 ITIDIINAITITINLIN
1512 24443 ITIEYELLITINITNLI
1508 2449 ITLLTLLIRIITITINNLT
1413 2447 ITIITIILITRITILLIS
1113 2443 ITITIIRALITLTIITRILS
1513 2443 TILLTLTEINITITLINLI
1011 24+43 ITITIRLITIRINITIINI
1511 249+43 IINITEITMLTITRITIILIL
1114 2440 ITIDLIZRRTEINLITIINNE
1109 2440 ILILITL LT LITLLTRss
1712 2439 TLITIZILITTITIRIIINIL
1010 2439 TITIILILNITCITLIILILLL

1612 2438 ITIIIITILITILYITLELTL
1315 2438 ITIITIRLaLITdnrLILILl
1410 24+37 ITR LTI TIIITRIITILLILLL
1411 2435 ITIEYITS LRI IIn sl
1611 24435 TITDETILITIITITNLLLINL
1613 2432 TIXILTISTISIYIRTLLTIIINILS
1009 249e23 LTL LI eIttt rInest
1514 24«23 IIIITLRLTITRITRRCLRLITLLINL
2113 2424 TLEDILLIIIYITTIT Iz LITLLILLd
1211 2423 ITILTILOIILLA I LITLTalLti
911 2«-21 T G Tl L QBRI IsTalizsltl
1012 2%.13 IDLIQTLA AT IR IT i sTLIItant
910 24s17 PRI IT LIt LaIdals
1614 24018 ITILIIU It I e LT allzddsL
1311 2414 RS RSN RS NN S SRS DO R R P!
1013 2414 TSLMTILII L3I0 Te Tt idtll
1510 2412 PIITIIIILLRTYLILR YAt LLall
913 244038 TIITITITIATLTIIN QALY gsLiltarls
1711 2407 TIDORTQ1 LTI T LI eIl saiallll
13507 24404 TLIUIITQATT L eI adeslleIlnagd

Appendix IV, 39/64



1314 2404 LA a LIt i gLl

1014 23+99 ITCITIILIT LTI ALTITLTTLTL
1414 23+98 TT120IT0 S I T aI0a I ilitIlIIlntg
1207 23+97 FITILMRITERSCITaRbaaadatlITEdlI
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Table 21
Maxillary width - Female

QUADe MEAN NON=SIGNIFICANT SUBSETS

1234567890123456789012345575890123456783012345673901234507850

710 22419 1

1213 22-01 I

813 _ 21+99 11

611 21496 111

1315 21+33 Iil

1214 21490 1111

1313 21477 11111

1312 21+69 111111

1011 214635 III1111

1614 2iso2 11111111
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1113 2i:54 11111111
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1512 21448 ITHITII1431
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1109 29+67 IS U OO TR TS SR RN IR OR DR R R
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1211 2352 MIIITIITINLILIT i T dadbitIREdd
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Table 22

Greatest skull depth - Female

QuUAD. MEAN NON®SIGNIFICANT SUGSETS

12345678901244567389012345678901:34567895012345675901234567890

1209 13+52 1

810 13¢45  [1

1308 _ 13+40 I1I

1408  13¢3%  I11:

710 1337 1111l

1309 1337  II11l1

140y 3327 IIIIIII

910 13+24 1111111

1108 13e22 IIIillll

1310 13+21  II1ITIIL

1214 1320 I1IlIDMLI

611 13e1y  IIIIII1lill

1208 1318  IIIIIIIiII

813 1318  IILIIflIlI

1213 1317  1ililllill

1913 13¢17  IILIILIIIIX

1307 13e16  IITIIIIIILID

15143 1316  IITI(ILIII{1

1212 13e1%  IIDIIlLQMIM

1111 13e28  IIIITIELIIRLI

1211 1313 IIIIIIIIIIIII ;
1113 13.12  IIILIIILIIIDI

1010 13e11  IJIIJILLIIILIII

913 13e11  IMILITIGIIIIILL
1411 13e21  ITICIIIIIIIIIII
1512 13e11  IIIIITIIIIINNII
1011 13e11  IIIITILLIZWIINI
1312 1310  IIIIIELEIITNIII
1032 13410  IISIIIIIITTILIINI
1412 1309  IIIIIIIIIIIIIIII
1009 13e0y  IIIIIflIiTClsild
1413 1308  IIIIITIIIZITIINIII
311 13408  ILIITIILIIILITLINI
1313 1307  IIIIIIIITIIICILIII
1311 1307  [AIILIDLIDSIIILNTL
1109 1303  ITIIIILIIIIQILINIIL
1513 13e01  IIMITILLIILIZILIILTI

1541 1301 ITtrridaerilnareet

309 13«00 ITTIITLITITLITITLINL
12:0 1300 IIItnirrroesItalsnds

1612 1237 ILITLITIIZIITITIIL

1712 1235 ITTIITITITRTNNTINITL

1014 12495 IR ITITindng

1314 12+33 ITILILTIL I LI EadIll

914 12493 ITITIIIQLEIITRIT2IIII

14310 1231 ISR RSSO EERESERS P!

1114 1291 TLITITXTLLIITILIINLLaLg
1315 1290 (rrrrpginrieedclnlnlLng
1514 1288 TIVIITQILTIIT LI (T0agdd
1611 12386 ISP LRTITTI L Qdtiantid
2113 12384 THILILITd a0l ITadld
912 12440 TETTLIRR L ONTLITILIILIzlis;
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QUADs

740

914

611
1111

813
1513
1014
1413
1314
1313
1114
1109
1214
1512

913
1043
1209
1010
1412
1213
1511

810
1012
1614
1312
1212

$40
1315
1712

912
1403
1613
1611

911
11143

309
1414
1308
1009
1514
1310
10038
1612
1415
1411
1309
1211
1409
1208
11908
2014
1210

MEAN

Se55

$¢50.

YY)
543
5042
5040
5440
5438
5438
S5¢37
S35
535
533
532
Se31
$5031
5293
$29
529
5428
527
527
26
526
S5e26
G286
Ss24
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520
3020
G20
3019
3419
5617
Se17
517
Se17
516
5416
515
Selé
Se14
5014
5e12
512
Ge0Y
S04
507
G007
5406
505

Table 23

Intermaxillary width - Female

NON=SIGNIFICANT SUBSETS
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QUAD
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1408
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1513
613
1508
1613
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810
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2513
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1510

Appendix 1V,

MEAN

1406
104
1+03
1433
1403
103
102
1002
102
102
1001
104
101
101
1+01
1001
100
1400
100
1«00
130
1400
1400
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-~

Table 24

Third molar width -

NON<SIGN{FICANT SUBSETS
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1315 91 ITTLIZLGQLLL0TRLLRR2INN
1205 °31 TRCITTVITLLTITLLLITITTINI
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903 091 TEITRLITETILATSTIITILLL
1106 091 FIT LTS LIT L IIIIIL
1104 91 ISOURRETREETUNRIR B EE!
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1208 ¢90 TVITLRISLTIL T L T2
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2115 w9 fratteagtnayd
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1005 *38 ITLiL L aIL
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QuUaD.

1209
1513
1415
1613°

611
1213
1412
1309

813
1614
1313
1512
1111
1411
1408
1514
1212
1314
1611
1612
1308
1712

914
1114
1409
15114
1214
1014
4113
1413
1013
1012
1312
1108

912
1010

710

810
1414
1307
1909

911
1315

913.
1011
1203
1509
1507
14410
- 2010
1207
1714

MEAN

1479
174
173
173
4472
172
172
1072
1714
171
171
1070
170
170
170
170
170
1069
169
1069
169
1¢69
1469
1e6Y
169
1069
1¢69
1638
1067
1066
166
2066
2066
166
166
1466
1463
1465
1065%
1e6%
1¢6%
1:64%
1e64
163
1¢63
1062
162
162
1061
1+61
1061
161

Table 25

Premolar width - Female

NON=SISNIFICANT SUBSETS

1234%567890123456785312243567890123456789012345675901234567590
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11111
111111
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LIV E I TR e s Lizitd
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T Lsv Iz agirnalalellanel
TTILICTSIRITIILIII{ il edadtaltllld
TIIYLASIRCIgsss I easaqrld
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1319

1407
1610
1910
1510

s1¢

309
1708
1109
1811
2313
2113

2312’

1210
1508
1009
1406
1710
2110
2213
1306
1607
1603
160y
2112
1311
1211
703
303
1008
504
2111
705
2015
PR
2115
8006
2014
807
903
BOS
2513
304
1206
604
1104
1004
1106
1709
1006
704
1107
1203
907
1205
S05
1009
1207
904
110%
906

1061
1062
1061
1060
160
1060
1+60
1060
1060
159
159
159
159
1059
1059
1059
1458
157
Le57
157
157
1057
156
1056
1¢56
1+56
1055
Le55
1055
155
1+55
1054
Le54
1054
1¢5¢4
154
154
Le Gl
153
1052
152
1¢51
1+51
151
2050
1650
2050
Leby
1049
1049
149
14l
1045
1048
147
104
1745
1043
1ebe
1043
1042
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TLLLLYIRLIL LD LILTATLCRE8LLE
GITLIITLLL LTI ETINRTI
SEIITITRITILEITILIITNLLILLNINILL
VETLSTLLI LTI TIILTIILLILII
FLI2IT1 il diTLatalIllsl
TILITIZIQITIZI220GCRTLTITHLE
TLIIReIdSYLIzIzIALITLIIIILLL
IIILZLL DI ITInLLLz
ITILI14ITTIT 3T 002020021000
TILLILIIZILLQTILRITRITLNL
IS PSRN SISS FRT SRR IPRED
ITI1Q 8000 TaclI2tIILIIN]
IIISIIITIILINLAELLLILLLLE
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TILILIIILTITL.200I12ITL
ITSfTTIILITLWILIdILLII N
FIITITITITR.ILEITZNLE
ITITITSLTIYL QTS LLLS
ILIIXLITLGLLTLLLILIL
IIITRITN.IITS0LIL
ITITITL:INIITLELINL
ITl1gsol11Leziaitl
IO DR R SRR
IT1LaI100t3lLtd
TLRLITRSLLLILS
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I{I11311I111
11111111018
1IT1I10L111
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1111311
111111,
I1il41
11041
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|9}
1

> b
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GUAD»

611

710

813
1209
1614
1114

810
14312
1413
1214
1213
1513
1313

911
1308
1010
4009
1612
1643
1309
1512
1511
1312
1212
1012

910
4413
1514
1414
1411
1109
1712

309
1103
1315
1031

913
1409
1314
1014~
1611
24038
1310
1013
1111

914

912
1210
1415
1208
1307
1909

MEAN

792
7430
786
7485
7380
7+79
779
778
777
7476
773
772
772
771
7e71
770
7069
7469
768
7967
767
7467
7466
7066
7064
7064
FAX-L
7463
763
763
74063
7002
761
7061
760
760
7460
7460
759
753
757
756
756
7456
7454
7456
751
7359
749
YAXY
744
YALL}

Table 26

Toothrow length - Female

NON«SIGNIFICaNT SUBSETS

123456789012345675890123456789012345678903245678901234567835Q

1

(1
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1111
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{111

11111

11111

III1t

11111

1118111

1it11111

ILIT111

11131111
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14111811110

IJITT14IIL0
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1112111246211

IS RSS RS ID S I
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TI11L0020202108d

Tddrialiliseiilil
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ILTIIITITRATILLINILL

ITL1SISI001T33111T81

ILATTTLE01T0LI0TTL:

TIIITILQITLYIITINLILL

TITYTLLATILTiITIILS4Ll

ISR NR IS EDEPOUD SO FUE P!

IILIRLILTRATTELAITLTIIITINL
TZR10310 0212 difdall
ILXLTRRIT 4021050l
ITLedi btz el aalesttrtarll
TLQT0ITLILI0 I8l aitlal
TI IRy LTIl LirIilsLrg

TLITLIT eIl Tdinaltill
TILLTITISIQNIZCILTgL14LIT
JLITIIZZITLIILIT2alLtatl
LLITL LTI TLaslIL(Illd
AITIIITINILLILLLIRNLTINLL
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6V3 7043
141y 743
807 7042
1211 AL YN
704 7040

1510 740
100y 7438

1311 7437
1711 736
703 7435
1503 7435
1610 7435
604 7430
S0% 7430
1509 7424
7935 7429
1306 729
20s 7¢23

1406 7428
1703 7+238

806 727
17038 726
2513 726

804 7426
505 7¢26
1710 7023
1608 7423
1207 7.21

1407 721
1910 719
2110 7419

1609 719
2010 7.15%
2312 7e1h
1312 714
14607 713
935 733
2313 7022
303 7+12
12%6 711
1106 7440
1507 7409

306 708

1104 7408
1107 707

307 705
1105 7403
1007 702
2111 7402

2113 7.02
1036 701
1008 701
1004 7+00

904 6499
2014 6098
2213 6097
2115 697
19203 6096
201S Ge92
1205 6085

Appendix 1V,

ITOVILIGdattzasatdg110tt
ITLILITRTLELI 0T 2LadlLsl
PYIORLYQoeLsalnallqlaasll
1SRN ER O NERRR SRS SUNTE & B
II T CLdTadazbplsltonniil
ILITITLLsIstat01ta1at1ltl
TIXLEITIN LT IILEiLssltIli
IT0L0Ial eIl
IIIRTIT:RLLQT a0 IInLLll
FITTILTIL eI aLIaesLlli
TUITaa T QIS tnetll
ITITMITIIRLAMITTATIERATIIL
11Tyl
TLIITLionalatytiniinligd
TIVITERTLILLLETNTLLILILILE
BALTLAITIILLITITRLLILLGET
ILTLITILE LTI Izleltd
IZIRIILLILLIITLLELINTTLl
IfllrprsantteLizlenaglin
FIITXILLIITITINIITLATILLN
LRI LI TITLGITIILE
TLJILIILSTIRTIRITILIILINT
TITTIRAQLITILTARIQELTLLTL
TOISLLLILTRLITALLTLINTL
ITIJLLIYBITILRLTITIIINLLI
DRILTIITITLRERLLLIILTSILL
LI LITRLa L I EdTIL]
ITIITIIIRTITIILIINININEITNG
JILIEIIIIIILLAITIILITRLIIE
PIIMITIMAITNITIILITLLIIIL
ISITIMITLLTL A 2ILITalILIL
IITIITLETILIITITNIITILL
ITIXIJLITEICIZLRTILLIIILGL
ITISTLILLLITITTL0L:L
ITIILTRRLIITIINTINIIILL
ITIITIUITTILIINLLILLLIL
LTLITLLTIII32LbLIL
ITIILILITIRITLELLLE
IITILITITLRIT 1L
ITiLlg11ITLd1iLl
TILIIITLIITNL:L
11111113 1111111L
Li1ttd1tattgl
I1er3133i1lesl
f1ranriiinl
IT1T111111144
13111113481
- 1131itit1t
1131111111l
Irtitinne
ITL41113L
11110131
I11iirl
11111
sl
11151
111
lill
Il
I
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QUAD.

1213
1214

810

813
1313

611
1113
1315
1111
1013

710
1312
1011

913
1413

914
1314
1212

309
1114
1014
1414
1012
1412

912
1513

911
1614
1010
1009
1415
1310
1514
1411
1512
1209
1210

910
1612
1109
100§
1511
1613
1611
1309
1308
1408
1211
1344
1408
1712
1307

MEAN

925
Yell
9e16
915
9018
912
9e12
90y
9408
Y07
9406
905
904
9403
901
9+01
900
Ueys
Be94
UeS4
693
80493
B850
Be¥9
Be86
8+85
879
Be79
8e77
%e7S5
Be75
Be72
8e72
Be71
b6
8+66
3266
Be(6
Ue 54
BeTa
8e53
HeS53
453
BeS0
850
Rebh
Bea?
REY ¥4
Bea3
LXK L
Boal
839

Table 27

Upper diastemal length - Female

NON=SIGNLIFICANT SUNSETS

123456789012345678901235454789CG1234%6789501254567290ae54567890

1
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111
1111
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11111
1£111
1111}
[1111
ITIII
141111
111111
ITIII11
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118121111
11111113111
1111311111141
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Lallldineittaltantuinnd
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TIITZZIITZa0ietliiLlIl
JIMITCLILT 0T 348225111
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PILILSTNG L aadidiaiilInl
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2015
704
807

12038

1519

1108

2014

1207

1909
703
¥06
603
907-
805

2115

1709

2112

1508
B804

1711

1410
604

1811

1104

1406
9CsS

1509
903

1300
S04

1507

1105

1005

1206

1007
S0sS

1610

2312
306

120%

2113

1006

16038

17vs
705

2010

1107

1607

1910
You

2213

2513

1407

2313

2111

11Co

1004

21192

1602

1003

1710

835
833
H031
829
8+28
827
8425
B2k
Ke24
el
321
320
320
ke19
Be19
Bely
Bel1?
Rel?7
Relb
Aelb
218
BelS
qe¢12
8310
8409
5009
307
8407
3406
806
3409
805
3¢04
B8e04
3+03
8:02
801
401
3001
7+93
7499
7e98
798
797
7097
797
797
797
7¢3%
7493
792
7+92
7092
7¢31
7+90
790
7488
785
7483
7.82
7+80
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II1L0100 DL T2LTILG12L221L
ITILIARITLITNLLGITIIE
IILAITLITLTITSITARITRNNI
ITMATLRITIRITILLITTNILI
ILIL:TRIIMI0LL.LIT12LL
TIIITYITIILINITITNILI
TLILIRTIIITLLITRINE
DL VIIYIIALLLIRITIIL
LILp1E132112.10111T
ILXXIYTLIRL0ITRITI
TITITLLLILLTLTME
TITITIITLALSTSSLT
IIIIa111T.220111
ITITIITIZLILT
I liinl
I1TITIIY:1200)1
IIITI0LSIIYELL
ITIII1IIILlING
111111511101
IT1T1:11111L
T1iii1I111d
ITTIINITLINL
ISR EDIPESR!
ITII1I11IIL
I1111111111
I13t3ILI1M
ITI1II1I1I
111tIrse11l
IT1tIL4dtLg
I1at11111t
11uiililt
111111411
Tavliglill
ISR U RN
11113111
15111111
1111111
11l
114111
II111
{1111
1111
1111
111
11
I
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QUAD.

2213
813

1312

8310
1812
1213
1412

611
1011

710
1414
1708
1313
1910
1711
1113
1214
2113

914«
1111
1212
1909
1014
1013
2110
1611
1413
1513
1315
2312

309
1507
151 %
1511

910
1712
2112
1010
1612
1109

911
1613
1012
1614
2014
2010
1406
1411

913
1510
1410
1310

MEAN

13041
13040
1332
1329
1329
1328
1327
1322
1322
13«22
141y
13616
13415
13913
1312
13412
1310
1309
130%
1305
13058
4304
1304
13403
13403
1302
1301
1301
1301
1301
1300
11299
1297
1297
1296
12496
1239
12995
1295
1294
12093
1293
1293
17092
1291
12091
12490
12¢50
288
12087
12+87
1286

111

Table 28

Least interorbital width - Female

NOH®SIGNIFICANT SUBSETS
123456789012345678901234567890125456789012245678904234567890

1
11
11

111

1111

11111

111111

11141t

1118114

11111111

111111

ILIII1L1]

1IXIIIIIIL

11112111111
111111111121
1112711111111

11111331 12LT-
ITIII)1:111T731al
1113121313121
111311131 I81411
ITIXITIIL1121112
ITTITYLI1Y2I21
1111101822312
14011118111 11311
IITIYRZIITLINITI
ITI111L11301111
II0IT1i4234322218
JTITIIIIITISINILS
JTLTLILI0IT40 81341
ITIITLINTTLTI2RTII
IIS21T3241223211101
TIITITL42420TIT11
IITILLTITLLIIINITLL
II1IYILIIT213121T10L
ITITILITITIINITIIRIINIE
ITIIILIIIIYIITILGIILE
ILILTA012TT201T1I1L
TRXTTILTITIILLLILINLI
ITIITILEYIIZITININILNLI
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IIXITTIINISTITRITLIL
I1111101213111323811
JILLITIILsIIIdIIiLI!
TTIX1481231131310210101
J10ETT4 0003102010
TIITTLATAIIITILIISIID
1100 0i 3212222321011
TLITTALLLILTINLTNITIITLNG
ISP R PP OSBRSSO R P!
TESIVIALTITITLILLTITLEL
ITIITIYESTLITI0I12T1T
ITIAITa 00002202411
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2313 1284
1409 1283
1314 1de81
1508 1279
1304 127y
1610 1278
1608 1277
4709 12077
912 1277
1210 12+77
1408 12476
100y 127Y%
1209 178
1609 1275
1303 1275
1811 1272
1710 12e72
1415 1271
1174 12467
1211 12466
1¢08 1¢465
2015 12+64
1407 18963
1311 1243
1503 1262
2131 22961
1307 12461
1607 12+5%
1306 1248
1208 1247
2115 12+45

2513 1734
904 12420
1108 12+20
603 1205
604 11492
1207 11490
505 1189
£04 1189
BO6 11086
804 11084
805 1182

704 1i.81
12086 1181

906 1180
1003 1179
705 41%+08
903 1108
905 11+68
1007 1366
HO7 110064
703 116w

1207 11463
1106 13062
907 11+60
1004 1159
1005 256
1205 1156
1105 1154
1006 1i°351
1104 1137

Appendix IV,

TT1LttalTatairinal
VS0 LaaITIlalaetilnt
I10ia0alaTIINLatinl
110030022 023200201014
LITI10IT4 T 0T 0Ll
ITTaLlsIdILI eIl
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dlati1fligltlaiInrlall
I1XIVIITYRLLALLYGLL,

13113 sialtetelsi
III1YIst i baiataniy)
JIILiLasisalirttt
ITiI1Ysaadsdrailrnlnl

oIl lilstnfniil
IIddresatbatlilagd
I030Ts3iadsialtll
TItIIT raditagitl
PIfitlctatsidaatl
I11tgastvrgalily
RESTRS AR RRRAREY
IDOTIDE NUS S B RN
ISARPRAN SRR RS RY
iTiLltrnlLatt
I iaIisid
Tilt(rtrge g
TIZETIILIELIL]
drrpaIritilill
IDEURISE RSP E St
1111831483111
IR FUER B D SR P!
ISR RPN PSR!
ITITLIMLTIIL0G]
ITVITETITLE AL
IZITTITLR443T
TLLLTILLLill
IT41I13II1I
Tiiltiliia
1111111131
I1614111
1111111
11111
111111
11111
11111
1111
Iill
1111
111
1411
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11l
111
bR B¢
il
11
11
11
1
11
11
I

12345675301?3“5675931zi*s»7&?012345676”0122#5&7!90125#367890
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QUAD.

310
710
813°
611
1214
1313
1114
1315
1213
309
1212
1314
1312
1209
1011
1413
1113
1432
913
914
911
1514
1513
1614
1712
s10
1111
10190
1009
1512
1414
912
1613
1512
1014
1309
1012
1408
1109
1013
1008
1411
1310
1611
1219
1415
1612
1211
1409
1311
2115
2015

MEAN

1527
15022
1518
135417
1503
14098
14037
1437
14033
14032
14489
14317
1480
13480
14075
1470
1470
14065
14064
1461
1460
1458
14454
14¢52
14¢51
14050
14450
14450
14050
14049
14043
14448
14047
19046
14044
14e01
1440
1437
1436
1433
1432
1431
14+30
14+28
1423
149023
1921
19420
14elb
14912
1403
144012

Table 29

Nasal length - Female

NO™eSISNIFICANT SUBSETS

12345067290123456789912345673901234957830125456738901234567590
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1303
1407
1503
1108
704
806
807
2014
1507
3510
1711
603
14107
12038
708
90%
1406
80S
2110
1708
1610
90%
1207
1509
804
907
604
1105
1205
1306
1709
1407
1309
1005
1607
5035
13810
1104
703
1007
2111
1106
903
1206
16038
504
2010
1811
1107
1004
1210
1003
1006
2213
2112
904
2113
1609
2313
2312
2513

24001
13099
1337
1397
13497
1333
1333
13032
13092
13¢92
13091
1331
13+86
1388
1384
1382
1332
13+81
13+81
1373
1376
1376
13073
1373
13071
1370
1370
13468
13467
1366
13466
13066
13065
13+6%
13+62
13661
13560
13+58
1357
1357
1357
1356
135S
1355
1354
1353
13452
13¢50
13¢50
13¢47
13004
1340
130348
13038
13045
13035
1329
13027
1326
1293
1299
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QUAD

111e
1213
1214

309

611
1313
1412
1413

313
1011
1514
1312
1314

913
1315

914
1113

810
1212
1013
1418
1014

710

911
1111

si2
1012
1513
1203
1109
1415

310
1513
1411
1512
1712
1210
1611
10093
1210
1308
1309
1614«
1311
2015
1409
1511
1612
1310
1211
1408
1410

MEAN

4017
hold
el
410
%09
4¢038
406
4006
4005
4005
4005
4005
Ge0k
4eQd
4eQ4
4003
4eD2
4002
4¢02
Hhe01
401
400
393
398
397
3:34
3995
3034
Je32
3¢90
350
386
3486
Je86
385
3445
3433
3+83
331
330
479
373
373
377
376
Je76
374
374
3074
373
372
372

Table 30

Rostral width - Female

NON®SIGNIF 1CaNl SUJSETS

1234567890123456789012345673901234567589012345678401234567890
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1208 3065 TICIIINTTIITL2000TITTI0I0L.TTI
2115  3+64 TTTOTTIRTLNIA AL TT0IETELITL]
BO6 364 TLITITITLITEad N T21ITLaT1]
603 3463 VETTSTTIIIIGL QeI AR1LIITLIgT
307 362 S SRRSE AT TERERRSERER SRR 2E:
1711 3e61 ST R SR RRURRURRY
1206 3469 CAIfaLgel I E Il Illinginl
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$05. 3¢5y PRalitl10i 001308000 0 0d0tLss
1510  3e5Y Toadtdisa I UIITa020TaL1TRL
704 3459 sUITLLISIIITLITasTIaTUTNL
1603 3457 ITTEISIINNTILINICNILINING
1207  3+56 TIILQATEITTA001.TT00T1]
1708 3456 Lil1tTIQITIITL:2T00:T4]
1167 356 IX1EIQ1TTSILTC1I0I20EY
906 353 ILILILITNSLILCIITITITAL
1104  3¢55 IINITIITILITICIIININLI
903 354 IITIIIUEILILGIIIITINN
304 354 IIITITINEIN:IGITITIL
1507 3453 ILLLITIT1I00IT20a21L
1005  3+32 CILLIILITLLITLGILE
1106 352 IITIINIILIITITEINL
1907  3e52 IIIIIII0.1T4120L1
907  3e52 IIIIII0:0I12201T
150y 3e52 © IIIIIILILTINTIINL
1105 351 IIIIINIITLI1T0E
1719 3+51 IILITLSTIIINTNS
1306 345 III11110TTT12
1607 343 IITINITIITST4I
1406 349 IILialTI1.T1
1508 343 ITI1CITITiT4I
1407  3e48 IIIT4IT11211]
1610  3+48 111:II113110
504 347 ITIITLIILIT
1205 347 11101111111
1709  3e47 ILI0IIIT1E]
2110 3e46 11103110014
1910 346 (1110111
2312 3e46 111111111
703 3e46 11115111
1503  3e46 IFEERITEL!
604  Je4$ TIITILIIIL
2113 3e4s ' 11111514
1004 3043 11111111
805  3e43 1011t
705 342 111114l
2112 3e41 11115141
505 341 1114111
2213 3e41 1115111
1311 333 _ 113311
2313 339 11111
2010 3.3y 1111
1006 3039 1111
1003 3439 . 111
904 332 1
2111 3+32 11
2513 3+29 1
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QUAD MEAN

2115 350
2015 3436
1415. 3627
813 3023
1414 3+18
912 3017
911 315
1013 312
913 XN
1014 3011
1111 3.40
810 3409
914 303
1312 303
1113 2+98
910 298
1214 2096
1011 2495
1114 2095
710 293
309 2091
1412 2434
1012 2e9i
1009 2+90
1413 285
1213 28
i514% 287
2014 284
1212 2084
1315 283
1205 243
1008 2482
1106 2481
1313 2.31
907 250
1210 279
1003 2479
807 277
1613 Q77
1411 2476
535 2673

1104 274
ivi0 2¢71

504 21
1206 2«71
1004 2e73%

604 270
1105 2069

906 209

705 2469

80S 2469
1007 2463

Table 31

Least supraoccipital width - Female
ONeSIGNIFICANT SUBSETS

123456789012345674991234567890123456789012345678301234567890
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903 266k TTAYTM00T LTl allaadaxitll
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1511 256 ISR RSOV SESE RV IN R OEEPEBEED!
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804 2449 ITEITT el el eialriirrlls
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1311 2048 1SS SRR STRISEVSES SR ST S SURERTEE S
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704 Qeyy TRZELaIRE0IZat T adIT I aIliteiLy
1310 204 TOIVIIII i i Iidisa cILITIzilll
1610 2440 PSRV NI IS SRR S SRS U SIS B
1211 2037 JIOZDLLLY DR agyzalne
1427 2035 TLa b il rastreiill
1711 235 1Dt LIl Lrlterelll
1612 235 LITLL Il rrLrLLrrLIILILg
130¢ 2¢33 TIaEQTRILTTILdTT 11111111111
1603 2¢31 IILTL4 T3 lalTaIatlyyll1et
1410 2+30 TLLTQCLYTLeT iy LltLzelsil
120y 230 ITILIIIITRLZ 0TI 8lLll
171¢ 2029 ITIIITTTITIL LTI TLLILL
16909 2429 TLXLLYILILL QYL LzLisil
151v 228 IITIINIITIAIILITLILNGLL
1597 2425 JITLIMITLITILLISINNIL
1509 2024 TITOLITRL IIILITL2YL
1607 2422 ITILITiClIsINILLnL:
1909 2423 ITILIYLCITITIITINLLL
1710 220 ITTRL:IT3C00LI1LLE
1708 2020 (ITIITIITLIL2IEL L]
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1303 2+08 ITULIILl i
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QUAD.

1013
2015
907
1008
1106
1205
1104
1004
813
110%
29014
912
1006
1007
1111
807
913
2115
906
1206
1107
705
303
914
1312
511
1008
1113
1219
1011
1014
805
1114
1214
604
1514
710
10609
1207
603
1212
1412
806
905
1613
14145
1414
1315
903
1511
1003
1311

MEAN

317
305
3405
3+0e
3403
3403
3+00
2295
299
2e59
2493
2497
24995
295
24394
294
2+93
2¢92
2+92
2¢9¢
289
2+84
L%
2+84
2elh
284
24583
2482
281
2+80
2079
2+7%
279
2077
2176
2+75%
2:74
274
274
¢e73
2e72
2+72
Qs72
2«71
279
2470
2+68
2+68
263
2467
2066
2466

Table 32

Greatest interparietal width - Female

NION=SIGNIFICANT SUBSETS

123456789012345673890123456789V123456789012345678901234567890
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1411
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1310
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1407
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1307
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