Bioacoustics for the study of bat communities
Possible applications for the study of interactions with their prey
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Bat species richness

* > 1400 species worldwide
* 55 species in the Western palearctic

* France:
e 4 families
* 36 species
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Ecological niches

e Vertical distribution

* Adaptations
* To clutter
* To prey types

* Generalists and specialists
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Role as pest
SUPpPressors

Worldwide:

e 81 bat species feed on 760
pest species of 14 different
orders

 Essential for all types of
crops
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Bioacoustics for the study of bats

e 1 call every 1-3 wingbeats (Holderied and von Helversen, 2003)
- Very good detectability

No individual monitoring

“Activity” or acoustic “Density"

Photo : © Steve Bourne



Bioacoustics for the study of bats

* Transects
* Extends the spatial cover

* Difficult inter-seasonal comparisons
(varying night lengths)
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* Stationary recordings
* Spatio-temporal comparisons
* Simultaneous recordings possible

© Christian Kerbiriou



Frequency (kHz)
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* Acoustic activity is a proxy of the density of individuals in the detection
volume of the microphone

Metrics in bat bioacoustics

* How to count!?

—> Bat pass = 2 1 call in a sequence of several seconds or minutes

Time



N bat passes/night

Robert 2024

Metrics in bat bioacoustics

* From the species to the community

Free-tailed bat
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Metrics in bat bioacoustics

* Quantification of the number of prey capture attempts...









Metrics in bat bioacoustics

Surlykke et al., 2003
A Fail

e Quantification of the
number of prey capture
attempts...

* ...and capture successes! j r. j :n
o |

- 75 % success rate in the
prediction of the outcome of a

capture attempt thanks to the notch 3‘%— o
criterion

l4s




Metrics in bat bioacoustics

. Chayrigues 2021
* Sequence duration:

To classify foraging vs. commuting

. C 1000+
2 o
2 <
* H AT N o
\\‘. / d Tim g
LY \ Q
| £y % B 500
M i« Y
“1: [, \ > CILJ
. . ASRN : \ \ “m o
N o
"‘\:-\::». =T (I \ ull\ \ l l g 250
Volume of detectio 'l::_‘ \\‘ Z
ic ne ,-::.2‘ r--.? ‘\\
e L

, 0 20 40 60
Sequence duration (s)

Kerbiriou et al., 2018



Metrics in bat bioacoustics

 Acoustic location
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Vertical ecological niches

* 1D positions
* 48 study sites (France and Belgium)
* 8435 nights

/ N « at height »
Mic1l :

Mic 2 « at ground level »

Roemer et al., 2019,
The Journal of the Acoustical Society of America




Time spent at height
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Vertical ecological niches
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Metrics in bat bioacoustics

* 3D flight path tracking
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Road ecology
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Road collision risks studied with 4 microphones
3D positions

66 secondary road locations (southern France)
>120k bat passes and >30k trajectories
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Road ecology

()}
1

TN
1

N
|

: ¢

SRE MRE LRE

Predicted susceptibility to
road collisions

o
1

2 2
T ) X e
To compare

species susceptibility Roemer et al. 2020,
Peer Community in Ecology



At larger scales...

* Citizen sciences VIGIE Roemer et al. (in prep)

Nyctalus leisleri
January

Number of bat passes per night : Mean = 5.1, Max = 132.7
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Leisler’s bat Least cost paths
N bat passes/night between summer and winter



At larger scales...

Number of sites per square
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* Bat migration routes in Europe

https://bat-migration-europe.netlify.app/




At larger scales...

* Distribution and connectivity maps:

* Sensitivity maps =2 spatial planning
(wind and solar energy, roads, forestry,
agriculture, urbanisation, ALAN...)

* Priority areas for bat conservation =
designation of N2000 areas

* Research studies in ecology and
evolution




Applications for the study of bat <= insects interactions

Y

llia Ustyantsev .

Sparganothis pilleriana

* Pest consumption can be
demonstrated only
qgualitatively and in a few
species (need to access the

guano)

Baroja et al., 2021

Lobesia botrana
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Applications for the study of bat <= insects interactions
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Passive tools, artificial intelligence and big data
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Florian et al., 2023



Number of detected

Passive tools, artificial intelligence and big data
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Passive tools, artificial intelligence and big data
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Passive tools, artificial intelligence and big data

* Possible large scale studies:
* Energy flows

* Role of the structure of predator communities in the
suppression of pest

Effect of the decline of prey and predators on the trophic
interactions

Seasonal dynamics of communities
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