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Acoustic Ecology : Spatio-temporal Variability in 
Bioacoustic Space 

James Reserve Acoustic Monitoring Conference; 15-18 October 2008 
Christopher W. Clark, Cornell Bioacoustics Research Program 

Ithaca, NY USA http://www.birds.cornell.edu/brp/ 

IUSS – Acoustic Telescopes = Epiphany  
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Acoustic Scenes -- Different Spatio-Temporal Scales 

1 Jan 19961 Jan 1995
One Year 



10/20/08 

2 

Slide Al Giddings 

Blue Whale – Deep Water, Cosmopolitan      Atlantic Blue Whale Song -- sped up 30 times       

Fin Whale – Deep Water, Cosmopolitan

Slide Lucia DiIorio 

     Atlantic Fin Whale Song -- sped up 30 times       

Humpback – Shallow & Deep, Cosmopolitan Humpback Whale Song -- normal speed 
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Courtesy Kip Reddington 

Bowhead Whale  - Shallow, Coastal Arctic Bowhead Whale Song (two voiced) -- normal speed 

Physics strongly influences what gets through
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Blue whale – 650 miles 

Blue whale – 20 miles 

Humpback – 0.5 miles 

Humpback – 20 miles 

Some whales can be heard across an ocean basin

Whales produce sounds in “windows” of low noise

Ambient noise 

Blue whale 

Shore-Fast Ice 5 km 

N 

What can monitoring tell us? 
Bowhead Whales - Barrow, Alaska
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20 April 2001, Bowhead Whale Census – Pt. Barrow, Alaska Locations (x,y) of Calling Bowhead Whales
28 April 2001, 00:00 – 24:00

5 miles
 

Hydrophones 

Range-time switches to Bearing-time
Calling Bowhead Whales

Bowhead Whales Counter-call during migration. Info exchange and 
Coordination through hostile environment? 

Right whales: on the brink of extinction 

Photo courtesy Mariano Sironi 
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Right Whale Acoustic Tracks Cape Cod Bay 
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Whale 1 

Whale 2 

Whale 3 

Individuals briefly adopt features 

Race Point 

Sandwich 

Truro 1 

Truro 2 

Truro 3 

Acoustic Scene in the Life of a Critical Habitat Six months in the life of a critical habitat 



10/20/08 

6 

24-Hour Comparison 
Sea of Cortez, Mex. - Rural Ligurian Sea, Med. - Urban 

    Acoustic Ecology Scenes: fin, humpback, right whales      

Acoustic Ecology Scene: 18-22Hz, fin whales Fin Whale Singers Seismic Airguns & Whales 

You’ve Got Whales ! 
Real-time,  auto-detection buoys for monitoring 

and mitigating risk 
Local Acoustic Monitoring 
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Go to: listenforwhales.com 


