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Overview Overview –– the need for dedicated the need for dedicated 
ocean acoustic monitoringocean acoustic monitoringgg

1. Most attention on acute noise                                            
impacts ‐ need sustainedimpacts ‐ need sustained 
monitoring for basic biology 
and chronic effects

2. Fixed & mobile acoustic systems can provide:
‐ synoptic biological and environmental sampling;

http://www.nceas.ucsb.edu/globalmarine/impacts

‐ synoptic biological and environmental sampling;
‐ assessment of impacts on various timescales;
‐measurements of noise trends;

d l l‐ engaging educational material

3. Some accomplishments, but more missed                                   
t iti i t ti i t ti fopportunities in systematic integration of 

acoustics into OOIs (Dushaw et al., 2009; Southall et al., 2009)



Example: 10Example: 10‐‐years years 
Acoustic Monitoring Acoustic Monitoring 

Blue Whales

the Great Whalesthe Great Whales
Using Navy SOSUSUsing Navy SOSUS

Fin Whales

C. Clark



Example: Acoustic Habitat Monitoring off BostonExample: Acoustic Habitat Monitoring off Boston

19‐recorder array19‐recorder array  
since April‐07

10‐recorder array 
since Jan‐08

10‐Auto‐buoy Network 
since Jan‐08

10‐recorder array y
since Jan‐01
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LongLong‐‐Term MonitoringTerm Monitoring:
Acoustic Ecosystem Discoveries in Our Backyard 

C. Clark



Monitoring Monitoring Acute Acute Impacts (Masking, Behavior) Impacts (Masking, Behavior) 
With an With an Acoustic Acoustic ArrayArray



Ocean Observatories Initiative (OOI):Ocean Observatories Initiative (OOI):
A 21st‐Century Approach to Integrated Ocean ObservationA 21 Century Approach to Integrated Ocean Observation

http://www.oceanobservatories.org/
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OOI OOI Integrated Scientific ObjectivesIntegrated Scientific Objectives



Companion Companion Effort Effort to to U.S. Cabled Observatory:U.S. Cabled Observatory:
Cascadia ExperimentCascadia Experiment



Cabled Observatory Cabled Observatory ‐‐ Regional Regional Scaled Scaled Nodes (RSN):Nodes (RSN):
A Platform of Opportunity for Acoustic ObservationA Platform of Opportunity for Acoustic Observation



Networked RSN sensorsNetworked RSN sensors‐‐interdisciplinary studiesinterdisciplinary studies
A Platform of Opportunity for Acoustic Observationf f pp y f

http://www.interactiveoceans.washington.edu/



NortheastNortheast‐‐Pacific Advanced, Integrated Pacific Advanced, Integrated 
Acoustic Acoustic Deployment (NAIAD) SystemDeployment (NAIAD) System

Overall Concept: An inter‐disciplinary collaboration of 
scientists is developing a strategic plan for advanced 
acoustic observing capabilities within the OOI RSNacoustic observing  capabilities within the OOI RSN 

Vision: Integrate state‐of‐the art acoustic technologies 
into the fiber‐optic RSN network to provide profound 
opportunities for:

(1) Synoptic studies of basic biology and the influences ( ) y p gy
of climate change and human activity; and

(2) Public awareness, engagement, and excitement about 
the ocean and ocean science



Northwest Autonomous Integrated Northwest Autonomous Integrated 
Acoustic Detection (NAIAD) SystemAcoustic Detection (NAIAD) System ––Acoustic Detection (NAIAD) System Acoustic Detection (NAIAD) System 

Questions and ObjectivesQuestions and Objectives



NAIAD Conceptual Design
Passive Acoustic Monitoring Systemsg y



NAIAD Conceptual NAIAD Conceptual Design:Design:
Active Acoustics and Mobile PlatformsActive Acoustics and Mobile Platforms

1) Upward/downward‐1) Upward/downward
looking echosounders
to image, measure                                                 
zooplankton and fish

2) Oth bil2) Other mobile sensors 
(e.g., gliders) with acoustic                                               
and other synoptic monitoringand other synoptic monitoring  

3) Remote‐deployed tags for tracking 
individual animals also monitored                                  
with passive system elements



Conclusions and Future PlansConclusions and Future Plans

1) Initial NAIAD system design elements emphasize 
i ili i hi h hi hsynoptic measurements utilizing high power, high 

bandwidth OOI‐RSN capabilities

2) System will require multi‐disciplinary tools and 
scientific collaborations

3) Next steps:
‐ Development of detailed scientific and technical‐ Development of detailed scientific and technical 

specification plan (Fall 2011)
‐ Research proposal(s) for phased implementationp p ( ) f p p
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