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Sound travels 5 times faster in 
water    than  in    air     

(1500m/s)                        (340m/s) 

All light is absorbed within 
200 m of the ocean’s 

surface



APPLIED ECOLOGY AND PAM



WHY PASSIVE ACOUSTIC MONITORING? (PAM)

Provides a non-invasive, valuable alternative or addition to traditional survey methods

+ Benefits +
• Can detect animals at night and in 

bad weather
• Can do long-term monitoring  

with reduced field effort and cost
• Can cover wide spatial range

- Limitations -
• Presence only: cannot tell when 

animals are NOT around

• For most species, difficult to 
determine number of individuals 
present

• Many sounds are still unknown

Graphic: NOAA Fisheries



WHAT DO WE COLLECT PAM DATA? 

ARCHIVAL REAL TIME

• Bottom-mounted 
recorders

• Acoustic tags

• Telemetry tags 
(active)

• Moored buoys

• Gliders

• Towed Arrays

• Drop 
hydrophones

• Drifting buoys

Graphic: NOAA Fisheries
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WHAT CAN IT TELL US?



ARCHIVAL PASSIVE ACOUSTICS

Graphic: NOAA Fisheries



WHERE HAVE WE HAD PAM INSTRUMENTS?



DECADAL CHANGES IN WHALE DISTRIBUTION OF WHALES

Davis et al. 2020. Exploring movement patterns and changing distributions of baleen whales in the western North Atlantic using a decade of passive acoustic data.
Global Change Biology 26: 4812-4840
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2004 - 2014

Davis et al. 2017. Long-term passive acoustic recordings track the changing distribution of North Atlantic right whales. Scientific 
Reports 7: 13460. 

Map adapted from M. Thompson

NARW LONG TERM CHANGES: SPATIAL



BALEEN WHALES: TEMPORAL



Region
Scotian shelf

GOM/BOF

Nantucket- NY

NJ-VA

NC-FL

Davis et al. 2017. 
Scientific Reports

NARW SHIFTS ACROSS TIME



https://apps-nefsc.fisheries.noaa.gov/pacm/#/



WIND ENERGY DEVELOPMENT



WIND ENERGY DEVELOPMENT



8 species and 1 
family of 

cetaceans

WHO USES THIS AREA?



AMBIENT SOUNDS



ADVISING MANAGERS

Persistence – how often do NARWs call? How long to monitor for before pile driving?



WIND ENERGY DEVELOPMENT

PAM Regional 
Monitoring 
Framework

Van Parijs et al. 2021



Iridium satellite

Slocum glider Moored buoy Wave glider

Graphic: WHOI

Shore-side server
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REAL-TIME MONITORING & MITIGATION



REAL-TIME ACOUSTICS

Monitoring:
o When and where are they?

o Reduce aerial/vessel survey time 

spent looking for whales

Mitigation:
o Reduce ship strike risk

o Creation of NMFS ‘Slow Zones’

o Inform operations e.g. wind

Live now at: robots4whales.whoi.edu

Photo: Mark Baumgartner

Photo: Mark Baumgartner
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REAL-TIME MONITORING & MITIGATION
Distribution of Information

Text message

Email message

Notifications

Whale Alert app

CG1Vie
w

Applications

robots4whales.whoi.edu

WHALEMAP(DFO/Dalhousie)

Web Platforms



RIGHT WHALE SLOW ZONES
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