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Intra-individual correlations for cranial, mandibular and dental

measurements made on lateral skull radiographs of Macaca nemestrina were
systematically higher in 30 adult females than in 31 adult males by an average
of 0.11 to 0.15, depending upon method of computation. Clearly, for the adult
pig-tailed monkey as in Homo during both prenatal and postnatal life, develop-
mental and dimensional communalities are systematically higher in the female

indicating a general principle or trend.

From the early prenatal period through
to full adult size, the human female en-
joys greater communality in both dimen-
sional and developmental events. This is
true even in the embryo, wherein dental
and skeletal development evidence system-
atically higher correlations in females as
contrasted with males (Burdi et al., '74).
This is true for the crown dimensions of
the permanent teeth, wherein mesiodistal
diameters of girls show higher intra-indi-
vidual correlations than do the correspond-
ing crown diameters in boys (Garn et al.,
’65). This is true in postnatal ossification
timing of hand-wrist centers (Garn et al.,
’67), for postnatal nuclei of the foot (Garn
and Rohmann, '66a,b) and for 77 post-
natal ossification centers of the axial and
appendicular skeleton (Garn et al., ’66).

As shown in 61 sexually-mature, breed-
ing-age pig-tailed monkeys (Macaca nem-
estrina) greater female dimensional com-
munality also appears to be a characteristic
of these old-world primates as well. Mea-
surements of endocranial size, skull thick-
ness, mandibular corpus and ramus size
and both tooth-bearing and non-tooth-
bearing bone all show systematically high-
er intra-individual correlations in 30 fe-
male nemestrina monkeys than in a nearly
identical number of 31 males.

Now the measurements were made on
standardized lateral-skull radiographs, of
anesthetized, living monkeys, using a
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Helios dial-reading caliper with 0.05 mm
readout and rms measuring accuracy of
+0.15 mm. The 16 measurements (13 of
them pictured in fig. 1) were selected to
include indications of brain dimensions,
thickness of skull and browridges, size of
the ramus, size of the mandibular corpus,
symphyseal height and a selection of ver-
tical measurements at the level of M1, in-
cluding both tooth and bone (and height
of crown and root, both separately and
together).

For each sex, the full matrix of inter-
dimensional correlations was calculated,
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and therefore 120 pairs of correlations
for comparison. Correlations were also
grouped, according to the 16 measurements
(ridge thickness, endocranial length, root
height, etc.) to ascertain whether particu-
lar dimensions differed from the general
trend. Comparisons therefore included (1)
120 pairs of sex-specific correlations and
(2) intra-individual correlations grouped
by measurement.

As shown in figure 2, corresponding
correlations (browridge vs endocranial
length, etc.) proved higher in adult female
pig-tailed monkeys than in adult male
monkeys of the same genus and species.
This was the case for 96 of the 120 paired
correlations shown above the isoequivalent
or Y=X line, a trend highly significant

vielding 120 correlations [i.e.,
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Fig. 1

by sign test, as against the 60:60 or chance
hypothesis. Overall, intra-female dimen-
sional correlations in Macaca nemestrina
exceeded the corresponding male dimen-
sional inter-correlations by 0.15, a differ-
ence again highly significant using tests
for the significance of the differences be-
tween matched pairs. While the 16 direct
or subtractive measurements are not in-
dependent, and we do not wish to overin-
terpret the results, it is clear that paired
inter-dimensional correlations are rather
systematically higher in the female.
Further grouping the correlations by
measurement, as in table 1, the sex differ-
ences are again systematic. For 16 mea-
surements (13 of them direct and 3 de-
rived), the females were systematically

higher in grouped values of r, without ex-

Lateral-skull radiograph of a Macaca nemestrina adult showing the radiogram-
metric rmeasurements of endocranial size, skull and ridge thickness. rmandibular dirnensions,
and vertical dimensions of the teeth and supporting bone listed in table 1. Measurements 3.
13. and 14 not shown separately.

ception. Whether for mandibular height
(largest mean difference between the
sexes) or corrected browridge thickness
(smallest difference between mean values
of r) and whether computing simple mean
values of r directly or after the use of Z-
transforms, the results are unequivocal.
Intra-individual, inter-dimensional com-
munalities are higher for females of Ma-
caca nemestrina than for the males of the
same genus and species.

As of now, a fully satisfactory genetic
explanation for higher dimensional or de-
velopmental communalities in the female
has not been adduced, either for prenatal
or postnatal time. Clearly, this phenom-
enon exists for human embryos and fetuses,
for postnatal development of median-in-
come Ohio White children and for wild-
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TABLE 1

Sex differences in intra-individual dimensional communalities in Macaca nemestrina
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Communalities ! Communalities 2
Dimension

31 males 30 females ds 31 males 30 females d3

1. Browridge thickness 0.22 0.35 0.13 0.31 0.42 0.11
2. Thickness of frontal 0.24 0.42 0.18 0.26 0.44 0.18
3. Ridge rainus frontal 0.18 0.27 0.09 0.32 0.36 0.04
4. Internal cranial length 0.17 0.33 0.16 0.25 0.34 0.09
5. Internal cranial height 0.04 0.10 0.06 0.06 0.10 0.04
6. Mandibular length 0.37 0.51 0.14 0.38 0.52 0.14
7. Ramus height 0.32 0.39 0.07 0.33 0.40 0.07
8. Rarnus width 0.24 0.36 0.12 0.25 0.37 0.12
9. Mandibular body length 0.26 0.46 0.20 0.31 0.46 0.15
10. Mandibular height at P,M, 0.23 0.45 0.22 0.25 0.46 0:21
11. Symphyseal height 0.12 0.28 0.16 0.12 0.32 0.20
12. Basal bone height 0.16 0.31 0.15 0.18 0.34 0.16
13. Dental height 0.39 0.47 0.08 0.40 0.49 0.09
14. Total tooth height 0.12 0.34 0.22 0.15 0.38 0.23
15. Crown height 0.04 0.14 0.18 0.01 0.15 0.14
16. Root height 0.13 0.29 0.16 0.16 0.33 0.17
Mean 0.20 0.34 0.15 0.31 0.42 0.11

! Mean .
2 Mean r calculated from the mean Z transform of r.
3 Sex difference in r.

collected adult pig-tailed monkeys. It is
not a chance reflection of prenatal selec-
tion or of collection in Asia and subsequent
survival under colony conditions. Mitt-
woch’s work on the genetics of sex differ-
entiation (73) does not provide a working
answer.

The fact that intra-individual develop-
mental and dimensional correlations are
systematically higher in the female than
the male and the fact that inter-age di-
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Fig. 2 Values of cranio-facial correlations in-
volving Macaca nemestrina rales (abcissa) and
fernales (ordinate) showing the tendency toward
greater values of r in the females.

mensional and developmental correlations
are also higher in the XX, may be attrib-
uted to the greater amount of coded in-
formation present in the paired X chromo-
somes in the female and to what we have
previously termed “informational redun-
dancy.” It has also been suggested that
higher intra-individual correlations in the
female might be due to greater dimensional
variance in the female, indicative of a
“dosage effect,” such as we have previ-
ously reported for some developmental
events (Garn and McCreery, "70). However,
the present dimensional data for cranial,
endocranial, mandibular and dental com-
ponents show no evidence for greater fe-
male variance, whether measured as o2
or, size-corrected, as the coefficient of
variation (C.V.).

This paper is the fourth of a series show-
ing higher mean inter-correlations in the
female than in the male, and including
prenatal development, postnatal crown
size dimensions, ossification timing and
cranio-facial dimensions. We have, more-
over, similar data other than parameters
of growth and development, including be-
havioral development, where intra-girl cor-
relations are higher than intra-boy corre-
lations. While we have as yet no acceptable
genetic explanation, the facts here re-
ported may be extended into a major
generalization. During growth and devel-
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opment dimensional and developmental
communalities are systematically higher
in the female in man and monkey alike.
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