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Challenges (Opportunities) – High Level
• Dealing with the “unexpected” (e.g., marine heat wave)

• Linking observations with process studies (e.g., Puget 
Sound coho in 2016 – we missed)

• Research to Operations (e.g., Salish Sea Marine 
Survival Project, Newport Line)

• Harnessing the power of ‘omics’ (e.g., eDNA)
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Successes – High Level (not all)
• PNW HABs

• Ocean Acidification

• Telemetry

• Acoustics

• Partnership 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 3



4

ESP (18 m)

Near-real time 
offshore 
monitoring data 
 early warning 
of toxic HABs!

“Lab in a Can”

Presenter
Presentation Notes
This represents what is envisioned as the future of HAB monitoring and significantly advances our capabilities to keep tabs on HABs. Important to note that the this  complements monitoring conducted at the beaches.  What do we mean by that.  The ESP can focus/target the beach sampling.  Early warning of the increased probability that cells could come ashore.So the sample can taken, processed, analyzed and the data sent electronically.  But that is only part of the entire system.



Ocean Acidification
• Effective, sustained collaboration

• 3 legged stool of Obs/Lab/Modeling

• Why effective the three Cs – Communication, Coordination, 
Collaboration

• Leads to leveraging existing resources

• Synergism from the close interactions among science teams
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Moore et al. (Mar. Ecol. Prog. Ser. 2015) 

Acoustic Telemetry – Fish Tags

Presenter
Presentation Notes
We are using acoustic telemetry to track the fate of steelhead smolts in the marine environment to understand the factors causing declines in steelhead abundance, low smolt-to-adult survival, and to aid in recovery planning. Steelhead are large enough to carry a surgically implanted transmitter with minimal impacts.  The transmitter can be detected by hydrophone receivers moored to the bottom of rivers and Puget Sound up to several hundered meters away.A meta-analysis conducted by Megan Moore included data from several collaboratoring agencies and representing 6 different river systems:  There were some veryclear patterns: 1) migration is rapid (typically less than two weeks), 2) survival is low, and 3) mortality patterns are different in Hood Canal and Puget SoundMore specific factors contributing to low survival of steelhead smolts  through Puget Sound have been difficult to determine because these studies were never planned in a coordinated manner.We doubled down on the acoustic telemetry expertise and infrastructure in the Puget Sound and bolstered the fixed receiver array by deploying lines of receivers across, Tacoma Narrows, Central Puget Sound, river mouths, and redeploying lines across Admiralty Inlet.  We’re also investigation predator prey interactions by monitoring harbor seal-steelhead encounters using the same technology.



Acoustics – Seafloor Mounted
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Acoustics on gliders

Greene, C.H., E.L. Meyer-Gutbrod, L.P. McGarry, L.C. Hufnagle Jr., D. Chu, S. McClatchie, A. Packer, J.-B. Jung, T. Acker, 
H. Dorn, and C. Pelkie. 2014. A wave glider approach to fisheries acoustics: Transforming how we monitor the nation’s 
commercial fisheries in the 21st century. Oceanography  27(4):168–174, http://dx.doi.org/10.5670/oceanog.2014.82.

2013 SaKe
Survey Lines

Biological scattering 
layers (krill?) and 
discrete high intensity 
regions, thought to be 
fish schools. 

38-kHz

120-kHz



Models: forward projections can provide adaptive sampling 
(predicted “optimal habitat” using SST, Chl and SSH)

2011

2015

Northward shift/extension of habitat, surveys and sampling in 2015 



‘Omics – Biotech for Environmental Intelligence
• Understanding how organisms adapt under 

rapidly changing conditions .

Genetic code has the information
‘Omics technologies are the tools

Genetics & Genomics

Metagenomics & 
Metatranscriptomics

Metabolomics Proteomics

Epigenetics

Phenomics

Presenter
Presentation Notes
IN SUMMARY



Why is ‘Omics Rapidly Emerging

Bioinformatics and enhancement of IT capabilities 
underpins the success of ‘omics



‘Omics to Support Ecosystem Understanding

Analytical ‘omics –
plankton community

Current – chlorophyll

Presenter
Presentation Notes
Shows the community structure of chlorophyll peaks (blooms in blue shading) providing more robust data for future assessments; for example, the ability to produce (and/or sustain, support) certain fish stocks. Retention food webs are typified by ammoinum (NH3) and export NO3. The later leads to more diatoms (they are more efficient than other phytoplankton, i.e., dinoflagellates) in update and use of NO3, which leads to anchovies and tuna … NO3  diatoms  anchovies  tuna.Correlations of microbial data with fish (larval) counts are ongoing.



ORHAB – Partnership at Core
And Challenges 
• 10 years to get to a point could develop a 

operational HAB early warning system

• A source of funds for operations BUT not perfect

• Demonstrating power of ESP when coupled with 
NANOOS assets

• No clear path to operationalize ESP 
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WRAPPING UP
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‘Wicked’ Challenges
• Perpetual challenge in moving from proof of concept to 

sustained operations

• Surmounting the barriers to sustained collaboration 
across agencies/entities

• ‘Boring is bad’ (real impact of flat budgets)

• Promise of Ecosystem Based Management – challenge 
is there is no single entity
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MY PERSEPECTIVE  

• Technology is not the issue

• The research is not the issue, most of the time

• The age old issue – putting the technology in place for 
sustained use/benefit

• Current fiscal conditions making harder?

• Is the shift permanent?
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