Communicatie bij dieren:
vogelzang als modelsysteem in de biologieonderwijs
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Behavioural Ecology and Applied Animal Behaviour Science
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* Inleiding communicatie bij dieren

 Voorbeeld vogelzang
diversiteit
hoe vogels zingen (mechanismen)
leren van zang
waaroom vogels zingen

* Vragen/Discussie
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Biological questions

Development Mechanisms Function Phylogeny
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Evolution of communication

signals of quality and/or motivation
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Why study birdsong?



Physiology

Neurobiology =~ Development

Learning e X g Function
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Attract females
Territory defense

Long range signal
Learned

Sexually selected
Fitness relevant
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Song repertoire
Production quality

Song rate

Total amount of singing
A

Quality

Motivation

Immune competence
Developmental history
Personality
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Signalli®y and Communication networks

g interac ions (dialogues)

. Si

avesdropping (Communication networks)
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How do birds sing?

part 1: singing styles
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‘Grasshopper warbler
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Discontinuous singers, small song repertoire:
Mode: AAAABBBBBCCCCC
(eventual variety)
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Great tit
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Discontinuous singers, large song repertoire:

Mode:ABCDEFGHIJADFB
(immediate variety)
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Blackird
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Nightingale
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Continuous singers:
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Starling
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Reed warbler
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How do birds sing?

part 2: song learning
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Syrinx Spinal cord
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Song learning
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Frequency (kHz)

Song Development of a Nightingale: Weeks 35-49
Early plastic song (week 35)
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from: Hultsch and Todt 2005, In: Nature's music
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How do birds sing?

part 3: song production
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Human vocal tract (larynx) Bird vocal tract (syrinx)

epiglottis
"\-\1. ._,..._:

Trachea
Syringeal m.

Tympanic
membr.
Clavicular
air sac
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Beak movements and song frequency
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after: Westneat, Long, Hoese & Nowicki, J. Exp. Biol., 1993



Frequency Bandwidth (kHz)

il vocal performance limit
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Bill movements and trill production  Bill size, song and speciation

Hoese et al, J Exp Biol 2000 Podos, Nature 2001
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Spitzschnabel-

grundfink Grundfink Kokosfink

(Geospiza (Geospiza Po' 0S ;n :

scandens) difficilis) (Pinaroloxias
inornata)

Opuntien-Grundfink
(Geospiza conirostris)

GroBgrundfink
(Geospiza
magnirostris)

Mittelgrundfink
(Geospiza fortis)

Kleingrundfink
(Geospiza fuliginosa)

Dickschnabel-

%arx‘ar;ff'r;;chus Papagei- Kleinschnabel-
crassirostris) schnabel- Darwinfink
Darwinfink (Camarhynchus

(Camarhynchus pauper)
psittacula)
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Waldsangerfink
(Certhidea
olivacea)

Spechtfink
(Camarhynchus
pallidus)

Mangrove-
darwinfink R
(Camarhynchus
heliobates)

Zwergdarwinfink
(Camarhynchus
parvulus)



Continuous singers:
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Reed warbler
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Sedge warbler
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Catchpole et al.



Social monogamy and reproduction
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song repertoire size

« females prefer males with a larger song repertoire

« females engage in extra-pair copulation with males that have a larger
song repertoire than their social mate
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Hasselquist et al, 1996
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Transmission characteristics of the environment

What did he say?
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1. Sound transmission characteristics

dense medium open

2. Environmental noise

natural habitat anthropomorphic




of the environment

Frequency (kHz)
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long distance signals in forests: narrow frequency band



Survival of the loudest: urban birds change their tune
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from: Slabbekoorn and Peet, Nature 2003 and Slabbekoorn and den Boer-Visser, Curr Biol 2006



2. Dialogues (interactions)

Singing asymetries

= Song rate
= Song matching
= Song timing (song overlapping)
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3. Communication networks

audience

(b)

Audience effects

Eavesdropping
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Song overlapping predicts fitness
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songs overlapped [%] by subject
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Kunc et al. 2006, Schmidt et al. 2006,



“The Nightihgale (Luscinia megarhynchos)

» diurnal and nocturnal song
» extremely large vocal repertoires /

NOCTURNAL SONG
Bachelors

Mated males

Amrhein et al. 2002




Information availability varies with

Space Time
0 IS Wl 4
g fabi T LA I A

i ¥ 5] H L ¥ ¥ . i+
rwf :‘ ¥ i l L] i f‘f.‘, _i o
] i ] + § i § 4#

s A AL a3 o P

LYW A

wnGoogle

Eyealt ' 1.83 km

WAGENINGEN
For quality of life



Singing activity in nightingales

all males sing unnmated males sing
(Amrhein et al 2004, AUK) (Amrhein et al 2002, Anim Behav)

when to explore the area?
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remote site

100 km away)
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Males explore at dawn
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Amrhein et al. Proc Royal Soc Lond, 2004
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Females explore at night

Distance covered (m/ h)

P =0.026
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day dusk night dawn

Roth et al. Proc Royal Soc Lond, 2009



Social networks

facebook
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Physiology

Neurobiology =~ Development

Learning e X g Function
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