$caling relationships in the anthropoid temporomandibular joint
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Univariate analyses
* Results of the univariate regressions for both cranial and body size (Table 1) indicate that
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the TMJ primarily scales with positive allometry.

 Articular tubercle, entoglenoid process, and postglenoid process height all tended to scale
with positive allometry in platyrrhines and cercopithecoids, but scaled with isometry in

hominoids.

« Glenoid and preglenoid plane length both scaled with positive allometry in cercopithecoids

and platyrrhines, but not in hominoids.

 |n all taxa, condylar width, length, and area, as well as glenoid width and areaq, scaled with

strong positive allometry, particularly against cranial size.
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Figure 1 (Left). Inferior views of a Papio anubis glenoid
showing landmarks and wireframe diagrams used in this study.
Features indicated on the lateral view wireframe are the
articular eminence (AE) and postglenoid process (PGP).

Figure 2 (Above). Phylogenetic tree used in the independent
contrasts analyses showing detail of evolutionary relationships
among the 48 taxa included in this analysis.

Geometric morphometric analyses

* Regression of the PC scores on centroid size (Table 2) indicated a strong correlation between
glenoid shape and PC 1 for all groups, except cercopithecoids, in which centroid size and PC 3

were significantly correlated. Howewver, most of these correlations disappeared when
independent contrasts were used.

Few significant correlations between centroid size and condylar shape were found, and of those

correlations that were significant, the r-squared values were relatively low.
In platyrrhines (Figure 3), smaller bodied taxa tended to have AP shorter and ML wider

glenoids, with a small postglenoid process and large entoglenoid process and articular tubercle.
Larger bodied platyrrhines had AP long and ML narrow glenoids, with a large postglenoid

process and small entoglenoid process and articular tubercle.
Very little size related shape variation was found in the cercopithecoids (Figure 4).

Hominoids showed the strongest relationship between size and glenoid shape, with marked
differences in glenoid morphology among smaller and larger bodied taxa (Figure 5). Small

taxa tend to have a very flat glenoid, which is AP long and ML narrow. Larger bodied taxa
have a raised articular eminence, a larger postglenoid and entoglenoid process, and large

articular tubercle, with an AP short and ML wide glenoid.

Table 1. Results of the RMA regression analyses of TMJ measurements against cranial geometric mean and body mass using independent contrasts .
Highlighted values indicate slopes that are significantly greater than expected for isometry (positive allometry) or not significantly different from

isometry. No slopes were negatively allometric when independent contrasts were used. NSR= no significant relationship.

| PositiveAllometry | = vs.Cranial GeometricMean ||  vs.BodyMass
| AliTaxa | Platy | Cercopith | Hominoid | | AllTaxa | Platy | Cercopith | Hominoid
Articular TubercleHt (toFH) | 188 | NsR | 230 | NsR || 047 | NSR | 050 | NSR |
 EntoglenoidH(toFH) | 216 | NsR | 212 | NSR || 054 | 052 | 046 | NSR |
140 | 14 | 154 | NsR || 035 | 038 | 033 | 036
 GlenoidWidth | 154 | 124 | 173 | 156 || 038 | 034 | 037 | 046
| GlenoidArea(Ellipse) | 290 | 264 | 323 | 275 || 073 | 072 | 070 | 080
Postglenoid ProcessHt(toFH) | 210 | NsR | 242 | NSR || 052 | NsR | 052 | NSR |
 Preglenoid Planelength | 132 | 129 | 157 | NsR || 033 | 035 | 034 | NSR |
164 | 136 | 198 | 172 || o041 | 037 | 042 | 050
 Condylelength | 153 | 134 | 175 | 156 || 038 | 037 | 038 | 045
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 EntoglenoidHt(toFH) | 231 | 238 | 243 | NSR || 056 | 060 | 054 | NSR |
| Glenoidlength | 148 | 156 | 151 | 132 || 036 | 043 | 034 | 037
 GlenoidWidth | 161 | 134 | 177 | 157 || 039 | 037 | 040 | 044
 GlenoidArea(Ellipse) | 306 | 288 | 325 | 28 || o074 | 079 | 073 | 08
Postglenoid ProcessHt(toFH) | 226 | NsR | 261 | 235 || 055 | 055 | 058 | NSR |
 Preglenoid Planelength | 142 | 148 | 154 | 123 || 034 | 04 | 034 | NSR |
CondyleWidth | 166 | 153 | 178 | 163 || 040 | 042 | 040 | 045 |
 Condylelength | 160 | 154 | 168 | 159 || 039 | 042 | 038 | 044
 CondyleArea | 325 | 305 | 344 | 321 || o079 | 08 | 077 | 08
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Table 2. Results for the regression of PC scores against centroid size for the glenoid and mandibular condyle.
Numbers presented are r-squared values; shaded values are statistically significant at p<0.0125.

-—mm- Glenoid Contrasts Condyle Condyle Contrasts

| F | M | F | ™M | F | ™M |
(AliTaxa | 042 | 035 | 013 | 007 | 000 | 003 | 002 | 000
= |Platyrrhine  |77050 | 068 | 012 | 030 | 016 | 022 | 000 | 002 |
& |Cercopithecoid | 041 | 001 | 001 [ 015 | o011 | 003 [ o004 | o001 |

Hominoid | 0.80 | 080 | 049 | 034 | 015 | 012 | 018 | 014

Al Taxa o011 | o010 | 002 | o012 | 001 | 000 | 005 | 002 |

N |Platyrrhine | 023 | 004 | 013 | 008 | 004 | 037 | 000 | 009 |
& | Cercopithecoid | 014 | 000 | 006 | 018 | 003 | 008 | o026 [ 039 |
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(AliTaxa | 000 | 004 | 003 | 001 | 013 | 008 | 008 | 004
 Platyrrhine | 003 | 002 | 007 | 001 | 007 | 001 | 001 | 003
| Cercopithecoid | 0.31 | 055 | 020 | 041 | 029 | 000 | 027 | 002

 Hominoid | 001 | 000 | 000 | 015 | 039 | 042 | 019 | 016 _
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