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Sound travels 5x faster in water than in air




Over 800 species of fish
from >100 families have
been documented to
produce sounds!

Swimbladder: i.e. Toadfish, Codfish

Stridulation: Teeth, bones, jaws, gills, fins
* . Strings (Gourami)
Substrate drums (i.e. Gobies)

Seahorse: Bones of the skull

Herring: Body cavity (Pneumatic duct)

Radford et al. 2014, Behav. Ecol. Kasumyan 2008 J. Ichthyol., Amorim 2006



Anthropogenic noise
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't the sound is loud enough...

* Injuries by pile-driving
sounds

- bruising of liver

- bruising of gonads,

- swim bladder hematoma
- renal haemorrhaging

Halvorsen et al. 2012 Proc. R. Soc. B https://dosits.org



Noise can hamper communication




Great tit (Parus major)

Birds sing at a higher
pitch in urban noise
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Cyprinella venusta, fishesoftexas.org
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Sciaena umbra, R. Patzner,

fisbase.org :
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Brown meagre sings more after
repeated disturbance by boats
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How does noise affect
fish communication & mating

* Painted goby: 4™ -

Painted*goby
9 Oschisturs
' pictus

e a species with multimodal
courtship: Acoustic vs Visual

— Small marine fish
— Male guards eggs in burrows
— Acoustic and visual communication




Painted goby (Pomatoschistus pictus)

Visual and acoustic communication during courtship LN K. de Jong
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Sound contains information
on male quality

0.65 0.65 -
E £ ‘ e
s S Painte@sgoby
£ 0680 £ 060 : .
2 2 Pom@itoschistus
T 055 T 055 )
3 3
c c
# o0s0 $ o050
o o
3 3
0-45 045 r
2.1 22 2.3 2.4 0-02 0.04 0.06 0.08
Log dominant frequency (Hz) Log Fatigue
0.65
§ 5
0.60
) =)
k5 5
o 055
5 E
g &
B @ 050
(=)}
g g
0.45
120 125 130 135 140 1.3 14 1.5 16 1.7 1.8
SPL (dB) Log number of pulses

Amorim et al. 2013, Functional Ecology



More so than visual courtship
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Experimental noise source

=

“noise egg”

https://methodsblog.wordpress.com/2016/11/03/underwater-noise/

de Jong et al. 2016, MEE


https://www.researchgate.net/deref/https%3A%2F%2Fmethodsblog.wordpress.com%2F2016%2F11%2F03%2Funderwater-noise%2F

Experiment:

With or without
running “noise egg’
as experimental
- o background noise
o= during courtship
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Results: Fewer drums, but not
fewer thumps in noise

increase of visual signals!
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Noisy

Silent

o o o o e o0
S
| -
2
©
o
A N
[ Sy [ Sp——— — =
[ [ I I [ [
80 80 /0 90 S0 ¥0
-1 |- — >
S
c
3
©
o
* ........ * . »

_ _ T T _ _
60 80 L0 90 S0 %O

(3) yS1om ajen

de Jong et al. 2016, POMA



Effects on the likelihood of female
Spawning
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* Noise egg good device to experimentally study effect of
anthropogenic noise in the field and in the laboratory

* Noise differentially affects sound types (drums vs.
thumps)

* Visual courtship becomes more important under noisy
circumstances

* In both modalities, noise affects the relative use of
different signal components

* Noise affects which males receive eggs -> the direction
of sexual selection
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