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Click detector that classifies 
species group (dolphin vs. 
porpoise) using algorithm 

based on frequency parameters 
inter-click intervals (ICI)
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NanoPAM

Independent device 
or in a network of up 

to 255 devices 
covering 450km

A novel low-cost PAM system that 
allows for near real-time monitoring 
of dolphins and porpoises at offshore 
development sites. 
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Hourly data summary 
transmitted to shore 

via gateway buoy

NanoPAM detections manually compared to SoundTrap 
spectrograms and the click characteristics of false positive and 
false negative encounters investigated. 
Potential sources of error include:

First field trial in North East England Future of NanoPAM

Algorithm and hardware improvements
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Reflection of sound waves. 
Clicks not as distinct.

NanoPAM deployed (with 
a SoundTrap) in the 
North Sea off NE England 

Reverberance "Extreme" ICIs

Extremely long or short ICIs.
Crustaceans are the potential 
source of short ICI events. 

Further field trials

Commercially available 
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Current monitoring techniques
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Acoustic
Passive Acoustic Monitoring (PAM) makes use of echolocation clicks. Dolphin and porpoise clicks are distinct allowing us to differentiate between them.

Time

- Daylight
- Cost  

Looking for animals by eye. 
Currently, this is the only 
monitoring required during 
daylight hours.

Porpoise clicks are 
narrow band high 
frequency and pulse 
around 120 to 140 kHz. 

Dolphin clicks are 
broadband with 
most energy around 
80 to 130 kHz.
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Current monitoring techniques

Limited by :

- Weather
- Sea State

Data are collected using 
underwater sound recorders. 
Industry standards include:
- SoundTrap 

- CPOD (cetacean click recorder)

Limited by :

Data are stored on the device

- Delays in data retrieval (device has to 
be collected) 
- Lost device = lost data
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Normal 

Following exposure 
to intense sound

Thresholds of Hearing

North 

Sea

The European 
offshore wind 

market is 
dominated by 

North Sea 
developments

Offshore renewable energy 
developments continue to 

expand worldwide 

Sound produced at offshore developments can 
hinder dolphins' and porpoises' ability to 

forage, navigate and communicate

The magnitude threshold below which an animal 
can hear, shift upwards following exposure to 
intense sound, such as pile driving. 
Can be temporary or permanent.

Hearing Loss

The presence of one sound (e.g. vessels) 
hinders the ability to perceive another 
sound.

Masking

Marine mammals are at risk 
due to their reliance on sound, 
particularly for echolocation

Dolphins and 
porpoises emit 
high frequency 

clicks...

..returning clicks 
reveal the location 
of objects during 

navigation, foraging, 
and communication 
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