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Courtesy and animation available at: https://www.youtube.com/watch?v




10 Miles

1826. Lake Geneva, Switzerland.
Jean-Daniel Colladon (a physicist) and
Charles-Francois Sturm (a mathematician)

Courtesy : Uni. of RI




Wavelength

Molecules

- Long Wavelength
- Low Frequency
- Low Energy

Amplitude
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- Short Wavelength
- High Frequency
- High Energy

Courtesy : OGMS, and SPC
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* Surface properties
* Column properties

* Bottom properties

 Fronts
e MLLD
e Eddies

e Seasons



Types of Reverberation
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sound Propagation Showing Both Refraction and Reflection
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What is SOFAR?

SOFAR, or Sound Fixing and Ranging Channel, is a naturally-occuring ocean “channel” that allows
sound to carry great distances
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 Noise, PAM

* SONAR, ADCP, Surveys
e Bioacoustics
* Fishery Acoustics

* Acoustic and Hybrid telemetry
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Global Shipping Activity
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Courtesy National Center for Ecological Analysis and Synthesis
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Predalor Prey Interactions

Communication
Courtesy : SSPA Inc.




Bathymetric Survey

Using a Multibeam Echosounder  p—

Courtesy ©The COMET Program
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BlueNomads, Aspect Surveys

Courtesy




&
Acoak Iz Deppler
Ccumenl Prodler A.DC B
Doppler shhl o7
bak:calenrd, ound puk e
i L
SEAN LA
Fo | ||| IJ ||| lﬂ
—y
: =
Courtesy: Teresa K. Chereskin, SIO, UCSD



Marine Plants or Animals Equivalent Spherical Diameter (DESR)

100’s Hz
1<15m Largest Nekton >2m

Larger Nekton and Largest Plankton 0.2to2m

Smallest Nekton and larger Plankton 2to 20 cm
Megaplankton 2 to 20 mm

Macroplankton 0.2to 2 mm

Microphytoplankton 20 to 200

Nanoplankton 21020

100'sMHz Ultrananoplankton <2u
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Marine Biological Pyramid (Medwin & Clay, 1998)
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Schools of
Small Fish

Courtesy : ASL Env. Sc., Ca
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*Courtesy : ASL Env. Sc., Ca
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Deep scattering layer
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measurement of sound Tlme“ne Of TEChanlOF-’,V Advances in
speed in water FlShenes ACOUSUCS

echogram of fish

| single beam/ single frequency

echo
integration

dual-beam

split-beam

multi-frequencies

multi-beams (2D)

broadband

Ref.: Chu, Dezhang. (2011). o multi-beams (3D)

Technology evolution and advances

in fisheries acoustics. Journal of /
: . 22 of 30
Marine Science and Technology. 19.
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SIMRAD == v @ 41, 1634., 57°08.160, 005" 13.896, 2010-04-2509:26:06

Courtesy : Simrad

Acoustic data sample, color indicates backscatter intensity (i.e. biomass)




* Conventional being used by fishermen

* Qualitative estimation of fishing location

* Scientific surveys go step further, quantify biomass

* Non-intrusive, advanced capability to map fish density
 Continuous, on-the-go, no need for stopping the ship

* [deal for habitat-scale scientific studies

* 1400 times more volume coverage than to the trawling (in unit time)

* Holistic approach to study the species along with other parameters

- Adopted as SOP by NOAA Fisheries



3-Distribution of fish schools overlayed on bathymetry observed with
echosounders. Green lines represent the ship track. Acoustic energy
is represented on a color scale:

grey = low fish density, red = high fish density.
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Example
of Acoustic Tags
for Fisheries

Research (‘

*Courtesy: RSMAS, Uni. of Miami
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Sound
Receivers

jsafs.pnnl.gov |

Courtesy: PNNL

JSATS Tag
Weight: 217 mg
Dimensions: 15 mm by 3.38 mm

Receiver

Pacific Northwest

NATIONAL LABORATORY

Proudly Operated by Batielle Since 1965
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