
P
os
te
d
on

A
u
th
or
ea

1
F
eb

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
g
h
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
64
37
14
51
.1
91
84
81
0/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

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
.

A trait-based approach to thermal niches: linking movement and

metabolism to predict thermal tolerances of terrestrial invertebrates

Jördis Terlau1, Thomas Boy1, Ulrich Brose2, Benoit Gauzens3, Malin Pinsky4, Samraat
Pawar5, and Myriam Hirt3

1German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig
2German Centre for Integrative Biodiversity Research Halle-Jena-Lepizig
3iDiv
4Rutgers University
5Imperial College London

February 1, 2022

Abstract

The survival of animals under global warming strongly depends on their individual thermal niches, which result from the balance

between energy loss and gain. Active movement is an important component of this energetic balance, as it affects not only

energy gain via food intake but also energy loss via activity metabolism. Here, we develop a novel trait-based approach for

how thermal niches arise from temperature-dependent movement. Therefore, we used image-based tracking to quantify the

unimodal responses of the movement speed of carabid beetles to temperature. We used these empirical data to parameterize a

mathematical model based on metabolic and predator-prey theory for net energy gain to derive a general mechanistic concept of

thermal niches. This trait-based approach allows a relatively rapid and cost-effective assessment of climate change vulnerability

for a wide range of animal taxa on broad geographic scales.
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