“Confounded variation”? Assessing the impact of intra-
specific morphological variability on inter-species
comparisons: a case study using petrous bones of
extant and extinct suids (Mammalia, Artiodactyla)
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Geographic context
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Location of the Ahl al Oughlam site Cranium belonging to the species
« Kolpochoerus » phacochoeroides.
Photo: Souron



Phylogenetic context
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Hylochoerus/Phacochoerus clade
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Clades within the African Suinae (modified after Cherin et al., 2018)



Disentangle variability... A very old problem

« Systematic work would be easy

were it not for this confounded variation »
Darwin, 1849 (letter to Hooker)

Barnacles



Material

Babyrousa babyrussa

Ahl al Oughlam Suidae

Kolpochoerus phillipi

Fossil species: Kolpochoerus phillipi, Anl al Oughlam Suidae
< and Microstonyx erymanthius

Total number of petrous bones: 72

, - Taxa represented by more than 20 individuals: Sus scrofa
Geographical origin of taxa and Ahl al Oughlam Suidae
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Hiatus canalis
nervi petrosi major

Medial process of
protympanum

Semicanalis musculi
tensoris tympani

Promontorium
cavitatis tympani?

Transpromontorial
sulcus

Latero-caudal flange

Material

Petrous bone
in the skull
of a Sus scrofa

\
.3 ') ~
x-,,&‘;

Guadelli J.-L., 2001
Fenestra vestibuli

\ Epitympanum

Rostral
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Crista interfenestralis

0,5 cm

Fenestra cochleae

Petrous bone, site of
hearing and balance in
mammals



First step : to digitize landmarks

Lateral face Medial face

Landmarks (white stars)
Semi-landmarks (red curves)

0.5 cm

Sus scrofa



Second step : Principal component analysis (PCA)

3D classic morphometrics
Softwares: Meshlab, Landmark

Linear measurements and
calculation of ratios of the
diameters of the foramens

—>

PCA: multivariate analysis and
dimensionality reduction

> Analysis on superimposed

coordinates and study of the
conformation of the petrous
bone

CT-scan model

2D geometric morphometrics
Softwares: Tps package, Morpho ]




Third step : Multivariate statistical analysis (MFA)

* MFA : 15 variables of PC scores
including :

- The five main axes of PCA outline
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Final step : Coding the comparison function

Baltazart et al., in prep.

Pairwise distances in the reference sample Pairwise distances in the reference sample
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Mahalanobis distances usually observed between two Sus scrofa specimens
on the AFM factorial plane (left) and on the outline data (right).



Comparison function : results

Baltazart et al., in prep.

1) Study of intraspecific variability

Median p-values Outline data MFA factorial design data
Suidae from Ahl al 0.34 0.38

Oughlam

Sus domesticus 0.02 0.16

Potamochoerus porcus  0.01

Median p-values obtained by comparing each pair of individuals of the same taxon
with each other through the comparison function.



Comparison function : results

Baltazart et al., in prep.

2) Study of interspecific variability

Median p-valueAaO Outline data MFA factorial design data
Hylochoerus 0.06 0.05

meinertzhageni

Kolpochoerus phillipi 0.22 /

Potamochoerus porcus 0O 0

Median p-values obtained after comparison with each individual
from the Ahl al Oughlam material with all individual taxa of the African taxa.



Comparative anatomy

Large furrow between the
promontorium the latero-caudal

Ventral

Caudal %} Rostral

Lateral face

0.5 cm

Presence of a caudal elongation of Phacochoerus africanus
Suidae of Ahl al Oughlam the Fenestra cochleae

Morphological similarities between the extant Phacochoerus and the Suidae found at Ahl al Oughlam

Hypothesis 1: shared apomorphic characters?
Hypothesis 2: evolutive convergence?
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Paleobiogeographic hypothesis

|

— Kolpochoerus — Kolpochoerus
~— Pelorovis | ~— Pelorovis

— Equus ! \_ — Equus

u for your attentiog

R T T
L S
o S

Do you have any questions ? Are you looking for a PhD student ?
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https://www.researchgate.net/publication/354601888
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