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HYDROACOUSTICS IN FISHERIES RESEARCH

[image: image2.jpg]


Hydroacoustic methods have proven to be an extremely powerful tool for fisheries researcher.  Because sound travels through water quickly, far and with little regard to suspended material, it allows researchers to “see” fish that cameras can’t.  Hydroacoustic systems work because sound is reflected by surfaces (essentially, interfaces between volumes of different densities).  Large reflections are generated when the reflecting area is large and facing the transducer (like the seafloor), or when the densities on either side of the interface are very different (as they are in air bladders).  Higher frequencies are reflected by smaller objects, but dissipate quickly.  Lower-frequencies are only reflected by large objects, but can travel over long distances.
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Transducers house arrangements of piezo-ceramic elements, often separated into discrete bundles, as in this split-beam transducer.  When alternating current is run through the piezo-ceramic elements, they expand and contract at a regular frequency, transmitting sound energy to the water.  Conversely, when sound enters the water surrounding the transducer, the expansion and contraction set up in the piezo-ceramic elements creates a current, which can be amplified and recorded.  In this way, a transducer is used to both create a “ping” and listen to its echo.





When more than one element is used in a transducer, interference patterns are generated.  In the above pictures, we see two-dimensional cross sections of the wave patterns created by a single, pair and pentet of elements.  By careful arrangement of the elements within the transducer, acoustic engineers are able to minimize the side lobes, producing cleaner target echoes.





Because of density and temperature effects, sound waves are bent towards the ocean layer where sound travels slowest.  This region, known as the SOFAR channel, has been used in recent years to measure global ocean temperatures.  High amplitude, low frequency signals (explosions, in other words) are generated at one location, and listened for at another on the other side of a basin.  The time it takes for the signal to make the trip is proportional to the overall temperature of the seawater.  By comparing these times from year to year, researchers hope to document the effects of global warming.  The signals used in these and other studies may be having detrimental effects on marine mammals, whose delicate auditory systems can be damaged by the powerful signals. 





High frequency sounds are reflected by small things.  This echogram, made by a 600kH transducer, records individual scales and fin bones at the surface of a tarpon.
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