Acoustic Ecology : Spatio-temporal Variability in
Bioacoustic Space

James Reserve Acoustic Monitoring Conference; 15-18 October 2008
Christopher W. Clark, Cornell Bioacoustic: h Program
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Motivators and Questions

» To better understand the spatial and temporal
scales of an animal’s world where sound, not
vision, is the primary sense [whales as proxy].

 Bioacoustic variability - proximate and
ultimate, why & how questions, influence of
biotic and abiotic factors etc.

nd TLs. of communication,
coupled with of standards and robust tools)

» Bioacoustic habitats, scenes, and ecologies -
moving beyond the simple into reality (some
animals can multitask)
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Whales (an extreme case) adapted to perceive the

ocean by listening to and p




Blue Whale — Deep Water, Cosmopolitan

Slide Al Giddings

Fin Whale — Deep Water, Cosmopolitan
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Humpback - Shallqw & Deep, Cosmopolitan
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Atlantic Fin Whale Song -- sped up 30 times
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Humpback Whale Song -- normal speed
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Bowhead Whale Song (two voiced) -- normal speed

QuickTime™ and a
decompressor
are needed (o see this picture.

Physics strongly influences what gets through Some whales can be heard across an ocean basin
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Whales produce sounds in “windows” of low noise What can monitoring tell us?
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20 April 2001 Bowhe:
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Range-time switches to Bearing-time Bowhead Whales Counter-call during migration. Info exchange and
Calling Bowhead Whales Coordination through hostile environment?
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Right whales: on the brink of extinction

Photo courtesy Ma




Acoustics vs. Zooplankton 2003
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Acoustic Scene in the Life of a Critical Habitat
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Some Revelations
So what!?
Insights into different communication scales —

sets the boundary conditions, supports
hypothesis testing over multiple scales etc.

Bioacoustic networks, habitats, scenes,
ecologies — this is 2 major field.

The needs for technical advancements to
quantify, describe, interpret and understand.

Some present directions — bioacoustic
mapping

Six months in the life of a critical habitat
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Acoustic Ecology Scenes: fin, humpback, right whales
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Acoustic Ecology Scene: 18-22Hz, fin whales
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Real-time, auto-detection buoys for monitoring
and mitigating risk
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‘Whales Detected

Last Whale Heard: 2008-03-30 15:48:51 GMT on DMF3
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Think of where we are as just the beginning.
Now it’s time to really start!
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Our Motivators and Questions?
Understandings of animal acoustic communication systems?

99 9

Over what scales do we need to “monitor” ?

How can we use
— monitor for the p

study and test assumptions about their communication,

evaluate popul n status,

quantify whether or not humans are having an impact?
How do we evaluate precision and accuracy of methods
/results of I'T system?
How do we adequately measure potential impacts on systems
that operate over variable scales and are not always
amenable to scientific experimentation?

Ideas about how this group might make a difference?:



