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Introduction

How bird song is impacted

by landscape anthropization?
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What is known?

In human dominated landscapes, birds tend to sing louder, at a higher frequency;

they may change their song structure and their vocal activity, and sing earlier
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Knowledge gaps

Dissociating different factors and hierarchizing their importance
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Knowledge gaps

Dissociating different factors and hierarchizing their importance
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Exploring further the timing of dawn chorus beyond chorus onset
A

Vocal activity

Time
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Sampling
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Regular sampling design
36 Audiomoths (calibrated)

From city to countryside
In wooded areas

Oneweek & il
From midnight to.noon

s o o



One day, from midnight to noon, for each station, one minute every 10 minutes:

number of individuals of each species heard singing
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Dependent variables
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Song duration
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Dependent variables

First hour of the song

Mean hour of the song

Part of nocturnal song

Song duration

Each species
</ ™ Each Station

Each species

. Communit
All stations Y
« Th.e mean song hour of « The mean song hour of « The mean song hour of the
Robins in station #22 Robins in the whole area community of station #36 is

is 50 min after midnight » is 70 min after midnight » 40 min after midnight»



Dependent variables

Beta temporal nestedness Beta temporal turnover
G G
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Time Time

Baselga (2010) dissimilarity index (Bnes) Simpson (1943) dissimilarity index (Bsim)

Community
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- Landscape diversity
- Wooded area

- Built area

LIGHT & NOISE
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Traffic Noise (L50)
ALAN (VIIRS data — April 2022)

Number of street lights

BIODIVERSITY

s

Total abundance
Species richness
Species diversity

Abundance conspecific



Dependent variables

- First hour of the song -  Temporal nestedness
- Mean hour of the song -  Temporal turnover

- Part of nocturnal song

- Song duration

| Multiple linear regressions
R + Hierar. partitionning of variance

Factors A

LANDSCAPE LIGHT & NOISE BIODIVERSITY
(3) (3) (4)







A well-defined dawn chorus around sunrise
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Each species has his own song timing
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Each species has his own song timing
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Community reassembly according to song characteristics
is driven by anthropogenic variables



Community reassembly according to song characteristics
is driven by anthropogenic variables

Community mean hour index



Community reassembly according to song characteristics
is driven by anthropogenic variables

Community mean hour index

A



Community reassembly according to song characteristics
is driven by anthropogenic variables

Community mean hour index

A’ 100 minutes after midnight

200 minutes after midnight



Community reassembly according to song characteristics
is driven by anthropogenic variables

Community mean hour index

A’ 100 minutes after midnight

200 minutes after midnight

(100 + 200 + 200)

—

= 166. 67

3

When the community index is high, the community is dominated by late singing species

When the community index is low, the community is dominated by early singing species



Community reassembly according to song characteristics
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Community reassembly according to song characteristics
is driven by anthropogenic variables

% of Independant effects

Community mean hour index
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Highly built and lit areas promote
abundance of late singing species

Community duration index

If high: the community is dominated
by long-term singing species

If low: the community is dominated
by short-term singing species



Community reassembly according to song characteristics
is driven by anthropogenic variables

% of Independant effects

Community mean hour index Community duration index
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Highly built and lit areas promote Highly built, lit, noisy areas promote
abundance of late singing species abundance of short-time singing species









Number of species whose song characteristics are significantly linked to factors



Number of species whose song characteristics are significantly linked to factors

Song mean hour

Sing earlier
Sing later
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The most lit and noisy area promote temporal song turnover but
decrease temporal nestedness

Turnover . Nestedness

% of Independant effects
% of Independant effects

B e e w0 = e P & W




Discussion




On old story: each species has his own song timing

Shakespeare, 1597

Allen, 1913

?ull.ms ] Avrex, Morning Awakening. 229

MORE NOTES ON THE MORNING AWAKENING.!

BY FRANCIS H. ALLEN.

Allard, 1930

THE FIRST MORNING SONG OF SOMIE BIRDS OF
WASHINGTON, D. C.; ITS RELATION
TO LIGHT!

H. A. ALLARD
Bureau oF Prant INpustrRy, U. 8. DEPARTMENT OF AGRICULTURE




A broadening of knowledge:
individuals of the same species adjust their song timing to their environment
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A broadening of knowledge:
individuals of the same species adjust their song timing to their environment

Birds sing earlier and during shorter periods in anthropized areas

9 species among 20 sang earlier in the more artificially lit areas

Kempenaers et al. 2010 - 1 Miller 2006
Da Silva et al. 2014 PN

6 species among 20 sing earlier in noisy areas
)) Nordt & Klenke 2013, Arroyo-Solis et al. 2012, Dorado-Correa et al. 2016

@ > o) DaSilvaetal 2014, Lee et al. 2017, Marin-Gomez 2022

@ < ) Fuller et al. (2007) , Dorado-Correa et al. (2016

7 species among 20 sing earlier in highly built areas

Birds sing during longer periods where conspecific are abundant



A new step: anthropization changes song timing of bird communities
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Late singers

RURAL

CONCLUSION

Anthropization
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