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INTRODUCTION:
Anthropogenic noise above and under water is increasingly recognized as a global pollutant that can be harmful for aquatic organisms. Human activities such as shipping, coastal development or offshore wind farms have increased continuously over the last
decades, resulting in ever-increasing continuous background noise levels. This kind of continuous noise falls in the frequency range of best hearing abilities and sound production in most fishes examined today and has been shown to negatively impact a variety of
species in terms of physiology, behaviour, communication and reproductive success. In spite of the increasing number of studies already conducted, there still remain many knowledge gaps to be filled. Many studies so far, especially concerning fish movement and
stress reactions, have been conducted under laboratory conditions with a limited ability to transfer the results to real-life situations in the wild. Behavioural studies reveal an high variability in responses and susceptibility to continuous noise, causing the need to add
more species with different physiological and life-history traits to the pool of knowledge to eventually estimate consequences and inform management decisions on a solid basis. Here, we investigate the effects of continuous low-frequency noise on visual and
acoustic reproductive behaviour of the corkwing wrasse in a field study. This is to our knowledge the first study investigating the effects of continuous noise on Labridae, the second largest fish family (> 600 species) in marine environments.

The corkwing wrasse:

METHODS:

• Rocky shores of the North-Western Atlantic (<15 m depth)
• Nest building, territorial males
• Males and females produce sound in courtship and agonistic
contexts (Bussmann 2020)
• Used as cleaner fish in salmon aquaculture
• Males blue-green with individually identifyable facial paterns

Time of experiment: May – July 2016
Location: Austevoll, Norway
Sampling:
• Video + audio recording of
nest-building males (n=33, Fig. 1) in
noisy and silent conditions (Fig.2)
• Quantification of visual
behaviours and sounds
• Categorization of behaviours
(Principal Component Analysis)
Analysis:
• (General) linear mixed effect
models in R
• Fixed effects: Treatment, Size,
Water temperature
• Random effect: ID (Fig. 3)

Fig. 1 Experimental set-up. NE/C: Noise egg or control egg.
H: Hydrophone, connected via a cable to a recorder. C: GoPro
Hero 3 Camera. N: Nest of a territorial male.

Fig. 2 Noise egg sound
field: Power spectrum and
spectrogram. Blue: 100 Hz
(dominant frequency),
red: 315 Hz (1st harmonic),
green: 525 Hz (2nd harmonic).

Fig. 3: Male corkwing wrasse with facial patterns that allow
individual recognition in videos.

RESULTS
Nest desertion

Courtship behaviour (visual & acoustic)

Number of females around the nest

Mating success

Proportion acoustic vs. visual courtship

Nest defence behaviour

GLM –binomial: Odds ratio = 6.79, p = 0.04

GLM –zeroinflated (count/binomial): Odds ratio = 0.71/2.97, p = n.s.

LM: Estimate = -0.66, p = 0.06

GLM –binomial: Odds ratio = 1.52, p < 0.001

DISCUSSION

GLM – poisson: Incidence rate ratio = 0.49, p = 0.08

LM: Estimate = -0.18, p = n.s.

CONCLUSION

REDUCTION OF REPRODUCTIVE SUCCESS

ALTERATION OF COURTSHIP BEHAVIOUR

Noise exposure causes increased nest desertion rates, which is known to
cause the death of all embryos by predation or reproductive failure. This
effect can have consequences for recruitment of the corkwing wrasse.
However, the sound field of the noise egg was < 5m in radius, so the nesting
males had options to move into more silent areas. We do not know whether
the males would have abandoned their nests if noise was omnipresent.

The higher proportion of acoustic courtship in noisy conditions indicates
some plasticity between visual and acoustic signaling modalities. This could
help the corkwing wrasse to overcome effects of noise, especially if it is lowamplitude. The alteration of courtship modalities could explain that there
was no significant reduction in mating success under noisy conditions.
However, the number of females visiting the nest and total courtship were
marginally significantly lower under noisy condition, indicating the potential
or further negative effects that we could not detect in this study.

This study shows that continuous anthropogenic noise affects male
corkwing wrasse nesting behaviour with consequences for its reproductive
success. These results are of high importance for understanding the
implications on fish reproduction in a world with continuously rising levels of
noise pollution. Demersal fish like wrasses are underrepresented in
bioacoustics research. This study therefore sheds light on noise sensitivity
in a group of fishes that was so far not considered vulnerable to this.

