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Introduction Methodology

A. This study explores whether frequency
of brachiation drives biomechanical
variation on diaphyseal morphology.

B. We compared femora and humeri of
Lagothrix and Hylobates, which exhibit
similarities in size, diet, lifestyle, and
home range, except suspensory
style'.3:4,

o Lagothrix engages in “tail-assisted”
suspensory and quadrupedal
locomotion,

o Hylobates are specialized

brachiators relying on forelimb

swings and extended hindlimbs?.

Overall Postural Behavior Distribution

Hylo Lagot
100%

.
75%
50%
25%
0o .

Subadult

Behaviour

ArmHang

Tallsuspend
Walking

Percentage of locomotor behaviour

Adult Juvenile  Subadult Adult

Age category

Juvenile

Fig. 1: Hylobates juvenile® brachiate 75.6%, leap 20.33% and
climb. Lagothrix juvenile'® tail-suspend 23.15%, leap, and climb. Hylobates
adult'! arm-hang 46.7%, and Lagothrix adult run and climb mostly.

Cortical Area Results
Model Fitted VValues of CA
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Fig. 2: Linear mixed models show that age and genus are strong
predictors of CA, but sex, bone type, and bone side are not. Juveniles are
very different than adults (-26.68 (p < 0.001)), and Lagothrix individuals are
+7.23 units higher than Hylobates (p = 0.009).

Diaphyseal Shape (Imax/Imin) Results

Shape Distribution by Genus and Age
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Fig. 3: The only strong predictor is genus, which consistently increases shape
(Imaxmin). Genus alone explains ~¥36% of the variation (p < 0.000001). Sex
and age don't significantly affect the diaphyseal shape change.
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Strength (Polar Section Modulus- Zpol) Results
Model Fitted Zpol Values
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Fig.4: Standardized polar section modulus (Zpol) is significantly
affected by age (juvenile vs. adult), and the genus, Lagothrix has
significantly higher SZpol than the Hylobates (about 0.39 units
higher(p <0.001). Differences between bone types exist, but are
relatively small compared to individual variation.

Bone Material Content Results
Model Fitted Values of Mineralization
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Fig.5: 17-19% of variation in MinStand is explained by genus, and
sex (R2: 0.195, Adjusted R2: 0.172) . Genus Lagothrix has
significantly lower mineralization values (~531 units lower) (p <
0.001), and males have significantly higher MinStand (~548 units
higher) (p < 0.01).
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» Mineral density calibration is done in 800

» CT reconstructions are done in VGStudic

Materials
» Hylobates (15 individuals, 69 bones)
» Lagothrix (8 individuals, 12 bones)

Method
» Scanning Parameters: Voltage: 100KV,

Genus-level comparison of bone material and structural variation
of diaphyseal morphology of Hylobates (Gibbons
and Lagothrix (Woolly monkey)

O juvenilesd, 5 subadults®, and 7 adults®

Current: 200 yA, Power: 20W

mg HA/cm3 on micro-CT phantom

Max. 3D Slicer is used for 3D model
creation. Analysis is done in R’

This study partially agrees with the two
main ideas compared in the debate:

Specific locomotor frequency isn’t the
primary selective pressure on muscle-
bone architecture®.

Specific locomotor frequencies have a
primary effect on bone morphology?®.

Without Postural Behavior:

Genus alone explains 36% of shape
change, and supports the cortical area
results.

Age and genus are strong predictors of
cortical area and Zpol value. As
expected, juveniles have a smaller
cortical area due to growing

bones. Lagothrix has a larger cortical
area, and Zpol than Hylobates.
However, Hylobates has significantly
higher mineralization level than Lagothrix.

With Postural Behavior:

The locomotion-only model is selected as
the best model compared to our
biological (genus, age, sex) and saturated
models, which explains CA (MR?: 0.71),
Zpol (MRz: 0.67), and Imax/min

(MR=: 0.51) change.

Based on AlC, the saturated model

explains the mineralization change
best (MR?: 0.30).

Future question: Is the negative
correlation between mineralization
level and structural properties
recurrent in other genera in the
primate order?

Bibliography

Funding Citation: This project is funded by the 2023 William R. Maples Scholarship Award

Anthropology Department, and the Research Abroad for Doctoral Students (RAD) award

given by the UF International Center in 2023/2024.

Data Access: For providing loans of primate specimens used in this study, we thank Dr.
Adam Ferguson, Dr. Anderson Feijo, and Lauren Johnson of the Field Museum of Natural
History; Dr. Carolina Gomez, Dr. Nicolas Rafael Reyes Amaya of Von Humboldt Institute,
and Ms. Danna Munoz for helping data collection; for micro-CT scanning, we thank Dr.
April Neander and Dr. Zhe-Xi Luo of the University of Chicago; Dr. Carolina Perez, Dr.
Stephanie Grisales of Diagnostic Radiology Department of Infant Cardiac Hospital, and
all Radiology Technician of her team; for academic assisting, we thank Karen Jones and

Pam Freeman of the University of Florida Anthropology Department; and Dr. Claire

Anumba of UFIC.



	Slide 1

