
P
os
te
d
on

A
u
th
or
ea

20
J
u
n
20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
65
57
37
36
.6
57
12
16
6/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Geometric morphometrics out-perform linear-based methods in the

taxonomic resolution of a mammalian species complex

Pietro Viacava1, Simone Blomberg2, and Vera Weisbecker1

1Flinders University
2University of Queensland

June 20, 2022

Abstract

Morphology-based taxonomic research frequently applies linear morphometrics (LMM) in skulls to quantify species distinctions.

The choice of which measurements to collect generally relies on the expertise of the investigators or a set of standard mea-

surements, but this practice may ignore less obvious or common discriminatory characters. In addition, taxonomic analyses

often ignore the potential for subgroups of an otherwise cohesive population to differ in shape purely due to size differences (or

allometry). Geometric morphometrics (GMM) is more complicated as an acquisition technique, but can offer a more holistic

characterization of shape and provides a rigorous toolkit for accounting for allometry. In this study, we used linear discriminant

analysis to assess the discriminatory performance of four published LMM protocols and a 3D GMM dataset for three clades of

antechinus known to differ subtly in shape. We assessed discrimination of raw data (which are frequently used by taxonomists);

data with isometry removed; and data after allometric correction. We found that group discrimination among raw data was high

for LMM, possibly inflated relative to GMM when visualised in PCA plots. However, GMM produced better results in group

discrimination after the size and allometry treatments. High measurement redundancy in LMM protocols appears to result in

relatively high allometry but low discriminatory performance. These findings suggest that taxonomic measurement protocols

might benefit from GMM-based pilot studies, because this offers the option of differentiating allometric and non-allometric

shape differences between species, which can then inform on the development of the easier-to-apply LMM protocols.

Hosted file

GMMvsLMM_ViacavaBlombergWeisbecker.pdf available at https://authorea.com/users/490343/

articles/573754-geometric-morphometrics-out-perform-linear-based-methods-in-the-

taxonomic-resolution-of-a-mammalian-species-complex

1

https://authorea.com/users/490343/articles/573754-geometric-morphometrics-out-perform-linear-based-methods-in-the-taxonomic-resolution-of-a-mammalian-species-complex
https://authorea.com/users/490343/articles/573754-geometric-morphometrics-out-perform-linear-based-methods-in-the-taxonomic-resolution-of-a-mammalian-species-complex
https://authorea.com/users/490343/articles/573754-geometric-morphometrics-out-perform-linear-based-methods-in-the-taxonomic-resolution-of-a-mammalian-species-complex

