
Three chairs of TG-Noise

Peter Sigray
Fabrizio Borsani:  heading drafting group of the setting TVs for continuous noise
Florent le Courtois: heading drafting group of the setting TVs for continuous noise

Current focus on setting of TVs for 
noise

Major sources of impulsive 
noise:
- Piling
- Airguns
- Underwater explosions
- Sonars

The essence of the MSFD D11: To avoid impact 
that leads to significant effects on population level



Sesimic airguns fall into the handling of impulsive noise 

The use of impulsive 
sources are not 
accessible such as 
ship traffic through 
AIS 

The events have 
to be reported by 
the MS

The events are 
”archived” in a 
registry

The registry contains pre-
specified information

The prespecified 
information is converted 
to impact by the 
concept of Bang Days 

The spatial and 
temporal coverage of 
Bang Days are finally 
converted into threshold 
values

The cumulative impact 
from all impulsive 
sources are regulated 
to avoid negative 
effects on population 
level





Registry data available 2016-2020 The effect range for different classes of piling (the same 
principle for airguns)



Seismic airgun in 
action

Enters a registry 
as numbers

Converted into spatial 
and temporal metrics

(Statistical 
representation of the 

events)

Comparison to 
observations which 

are based on 
Received Levels 

Decsion on how 
much is allowed

Activity Statistical Pressure Species related levels Management



• The entrance of events into the registry uncomplete
• MS is reporting in polygons, which results in large 

uncertainties
• The overall uncertainties suggest that it does not 

make sense to use of high-resolution models. How 
to increase certainties or advice on using analytic 
propagation models

• How to chose indicator species (and allowed RL)
• How to chose the received level that is assumed to 

cause significant effects on population level



Effects of stress during spawning

Effects of stress on parental care

Effects of masking on sexual development

Effects of masking on settlement on spawning grounds

Effects of masking during spawning

Effects of masking on parental care

Conclusions

The vulnerability of a species to noise-induced
stress will mainly depend on:
(1) its potential to reallocate reproduction to more 

quiet times or locations,
(2) its vulnerability to masking and hearing-loss 

mainly on the function of sound communication in 
its reproductive behaviour.

The study suggests that irregular
continuous sound (e.g. heavy ship traffic) may 
have the most pronounced effect on stress, 
masking and hearing-loss, which indicates that it 
may also have themost pronounced effect on fish 
reproduction.

(continuous vs 
intermittent and
regular vs irregular)



Schools of penned mackerel (three batches) 
were exposed to impulsive sounds from a 90 
cubic inch seismic (airgun) source towed 
behind a research vessel, in a dose-escalation 
design. Received sound pressure levels (RL) 
and sound exposure levels (SEL) ranged from 
146 to 171 dB re 1μPa and 123 - 149 dB re 
1μPa2s, respectively. Sound particle 
acceleration, the relevant stimuli of the fish 
inner ear, was measured in the range 0.02 -
0.15 m/s2 (zero-peak amplitude), and 
corresponding acceleration exposure levels 
(AEL) 62 - 80 dB re 1μm2/s3, at thefish pen

Conclusion

No abrupt change of behaviour 
No startle response

Subtle behavioural changes, observed 
as a gradual increase in school 
coordination, which culminated around 
the time of closest point of approach 
(CPA).

Subtle change in increased shoal 
density



Conclusion

tagged cod in the fjord Gullmarn were subjected to very 
loud noise generated by a ship. Some fish reacted to the 
noise by swimming away, towards the ship or down and 
along the bottom. These reactions could be linked to a 
received level of about 120 to 140 dB
re 1 μPa (10-500 Hz). 140 dB re 1 μPa corresponds to 
115 dB re 1 μPa and 131 dB re 1 μPa for the 1/3 octave 
bands 63 Hz and 125 Hz respectively. 



The turbine foundations were constructed at a distance 
ranging between 2.3 and 7.1 km from the cod, which 
resided in a nearby, existing wind farm in the southern 
North Sea. Local fish remained in the exposed area during 
and in-between pile-driving activities. The tagged cod did 
not increase their net movement activity, but moved closer 
to the scour-bed (i.e. hard substrate), surrounding their 
nearest turbine, during and after each piling event. 

Supports the results in paper 
by Mueller-Blenkle et al., 2012


