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Both parametric and non-parametric
tests show that M, molar flare values do
not differ significantly among dietary cat-
egories (F = 3.35, p = 0L063, X*=355,p=
0.17), and molar flare is not significantly
associated with diet (G, = 7.07, p > 0.10).
When molar flare categories are mapped
onto the cladogram of Begun of al. (1997),
relatively flaring molars are obgerved in
the outgroup (Aegyptopithectus) and early
Miccene stem hominoids, while Middle and
Late Miccene and extant apes exhibit re-
duced molar flare, Thus molar flare is not
a functional correlate of diet, but appears
to he a primitive trait for Miocene homi-
noids. Functional and phylogenetic impli-
eations of molar flare reduction are dis-
cussed.
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The role of cross-sectional cortical
morphologies in interpreting habitual
bending across the anthropoid hip: A
comparative analvsis,
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Cross-sectional morphologies of anthro-
poid femoral necks are considered sensi-
tive characteristics for interpreting
changes in habitual loading during the evo-
lution of bipedality, However, recent data
challenge the reliability of these charae-
teristics. The present inquiry fecused on
the use of cortical cross-sectional shape
and robusticity in interpreting differences
in habitual leading acrosz hip regions of
hominids versus great apes - where homi-
nid femoral necks reputedly have rela-
tively distinct loading, characterized by
habitual bending. Thiz question was ex-
amined in a comparative context by per-
forming peometric analyses on proximal
femora of adult medern humans (n=23)
and chimpanzees (n=23), and ealecanei of
sheep (n=15), deer (n=21), and horses
(n=15). The calcanei are well-established
“teneion/compression” bones, documented
by in vive or finite element analyses, To
facilitate comparisons, all bones were mod-
eled as beam-like structures with “end”
loading, and each was transversely sec-
tioned in the respective functionally analo-
gous locations: at 20%, 50% and 70% of
“beam” length in calcanei, and mid-neck,
basal neck, and subtrochanteric in pri-
mates, The computer program SLICE was
used to digitize tracings and caleulate: 1)
“Robusticity” = cortical area to total {sub-
periosteal) area ratio (CA/TA), and 2) “Cir-
cularity” = cortical cross-sectional shape,
or the ratio of maximum to minimum sec-
ond moments of inertia (Imax/Imin). Ra-
diographs were visually evaluated for
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arched trabecular patterns, which, if
present, may reflect adaptation for tension/
compression stress trajectories. Results
demonstrate that the human mid-neck and
the calcaneal distal (20%:) sections have
similar circularity and robusticity. In con-
trast, the chimpanzee mid-neck was sig-
nificantly more circular and robust
(p=0.05), The chimpanzee femur was the
only bone that did not clearly demonstrate
drehed trabecular patterns. These results
demonstrate that the human femoral neck
sections have cross-2ectional morphologies
gimilar to the free ends of the tensionfecom-
pression bones-the chimpanzee femur
clearly deviatez from thiz pattern. Al-
though the caleanet and human femoral
neck share these areal characteristics, it
is still premature to suggest a causal rela-
tionship with a habitual tension/compres-
sion loading regime. Additional investiga-
tions are warranted using other character-
istics, such as predominant collagen fiber
orientation, that are more sensitive and
specific to these strain modes,

A comparative cross-sectional study
tracking maxillary sinus (M3) growth
in Pan and modern humans: How
similar are they?
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Among catarrhines, only the African
gpreat apes and humans exhibit all four
paranasal sinuses (PN3) (Marquez et al,,
1999, 2000; Koppe et al,, 20000, Of these,
the PNS morphology of the common chim-
panzes appears to parallel the human con-
figuration more closely than the gorilla
(Marquez, 1999). However, the mode and
tempo of chimpanzee PNS development
has yot to be fully examined, For this
present study, we track the growth and de-
velopment of the largest sinus within the
PME system-the MS-in an ontogenetic se-
ries of humans and chimpanzees, Quanti-
fication of MS volumes based on computer
tomography (CT) was undertaken to assess
the degree of developmental similarity and
evaluate the ontogeny of MS expression
between these intimately related genera,

A cross sectional series of dry crania
representing a mixed sex sample of both
FPan (n=24) and Homo (n=44) were selected
from the American, Cleveland, and Na-
tional Museums of Natural History. A CT
data hase of human patients (n=67) with
nen-respiratory disorders were also in-
cluded from UT Medical Center and Mount
Sinai School of Medicine. Developmental
stages were determined by dental eruption

patterns. Volumetric determinations wape
performed from multiplanar reformattin
and 3D reconstruction of CT digital data,
Results show of the two major growth
spurts (G5) in Home, the largest acourg
between M1 and M2 eruption. The pattepn
was maintained in Pan, but an additional
G5 was observed after M2 eruption ang
prior o canine emergence.

Although the added GS in chimpanzees
may refleet a developmental retentiop
from a commeon ancestor, the paralle] op.
togeny of M5 expression in humans and
chimpanzees supports the cytologic and
molecular sequence evidence that thoge
genera are closely related,
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graphically distant modern human
populations,
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Mid-sagittal differences in the shape of
erania from geographically distant modern
human populations were studied using
geometric morphometric methods.
Samples included Austrian Europeans
(n=83), Khoi-5an Africans (n=34), Austra-
lians (n=14}, and New Guineans (n=5) with
2.dimensional eoordinates for landmarks
prosthion, nasion, bregma, lambda, inion,
opisthion, and basion.

After Generalized Procrustes Analysis
with unit centroid-size scaling, pairwise
randomization tests of overall shape iden-
tified significant, Bonferroni-corrected dif-
ferences between the Austrian- Europeans
and all other groups (P=0.001) and be-
tween the Khoi-San Africans and the Aus-
tralians (P=0.003), A suggestive, but non-
significant, difference was found between
the Augtralians and New Guineans
(P=0.0535), but very little separation exists
between the Khoi-San Africans and New
Guingans (P=0.787).

Examination of thin-plate spline grids
between population means suggests that
in the mid-sagittal plane the Austrian Eu-
ropeans and Australians have rounder
heads and the Khoi-3an African and New
Guineans have more elongate heads. A pro-
nounced rotation of the foramen magnum
i5 evident in the Europeans, and pro-
nounced prognathism local to the face is
geen in the Australians and New
Guineans, Differences between the facial
shape of the Khoi-S8an Africans and that
of the Austrian Europeans is detectable,
hut the difference appears attributable to
the relative clongation of the African cra-
nia and greater mid-sagittal roundness of
the European skulls.



