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Noise pollution is a growing concern, both on land and underwater. 
Anthropogenic (human-generated) noise changes the natural soundscape. 
Ambient noise levels in the open ocean have doubled every decade since the 
1950s1. Noise pollution is negatively impacting diverse aquatic species; 
however, the research of its impacts on fish is not yet extensive2.

Many fishes rely on sound. All fish species have the ability to detect sound; 
soniferous fish can also produce sound, making them more reliant on sound 
reception and acoustic communication. Anthropogenic noise can disrupt vital 
communication, mask environmental cues, and lead to physiological & 
behavioural changes2,3.

Soniferous male plainfin midshipman fish (Porichthys notatus) produce several 
vocalizations, including an advertisement ‘hum’ to attract females, and 
defensive ‘grunts’ and ‘growls’. Midshipman ‘guarder’ males take up nests in the 
intertidal zone to spawn and care for their offspring until they hatch by 
defending their nest from egg predators such as shore crabs.

• Each fish (N = 18) was housed 
in a separate tank with its 
own artificial nest (fig. 1, 3)

• Nest-invader threat stimulus 
(fig. 2)

• Each fish experienced both 
experimental treatments:
o Boat noise (Treatment)
o No noise played (Control)

• Filmed trials using GoPro 
camera in nest 

• Scored aggressive behaviours 
and movements from videos

Nest-guarding plainfin midshipman males will exhibit increased 
aggressive behaviour in the presence of boat noise compared to 

ambient conditions
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Figure 1. Tank 
experimental setup. 

Figure 2. Crab on a rod 
as the threat stimulus.

Figure 3. Guarder-male in his nest.

Increased aggressive behaviours, in particular 
lunge frequency, in the noise treatment 
suggests boat noise might influence aggression 
in nest-guarding plainfin midshipman. This 
result is consistent with other studies that have 
found boat noise impacts territoriality and 
aggression in other species of fish4.

Unnecessary aggression and alertness are 
energetically costly. In addition to directly 
affecting individual fitness, excessive alertness 
could take time that would otherwise be spent 
on mate attraction and parental care, resulting 
in diminished reproductive success. Thus, 
anthropogenic noise has the potential to 
negatively impact plainfin midshipman at the 
population level. 

Figure 8.  Plainfin midshipman fish in a nest and being 
collected in the intertidal.
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Figure 5. Plainfin midshipman fry.

Figure 6. Plainfin midshipman 
exhibiting frontal fin display towards 
the crab.

The sum of all aggressive behaviours (i.e. lunges, 
bites, frontal fin display, and vocalizations) 
exhibited by each fish were higher in the noise 
treatment compared to the control treatment. 

Figure 4. The number of times each fish performed each of four aggressive behaviours towards the 
crab: lunging, biting, frontal fin display, and vocalizing, presence and absence of boat noise. 

Likelihood ratio test: χ²1 = 3.70, p-value = 0.05   (N = 9)

Likelihood ratio test: χ²1 = 3.70, p-value = 0.054 

Figure 7. Experimental tank.
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