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Discovery of Sound in the Sea

“JEOPARDY 3” QUESTIONS

Science of Sound 200

To be able to compare relative intensities given in dB to one another, a reference pressure must always be used. Scientists have agreed to use these reference pressures for underwater sound and air (respectively).

What are 1 microPascal (µPa) and 20 microPascals (respectively)?

(See What units are used to measure sound? 

http://www.dosits.org/science/soundmeasurement/units/

And

Advanced Topics, Introduction to Decibels

http://www.dosits.org/science/advancedtopics/decibel/)

Science of Sound 400

This is the range in pressure between the most negative pressure and the most positive pressure of a sound wave.

What is the peak-to-peak pressure?

See Advanced Topics, Introduction to Signal Levels

http://www.dosits.org/science/advancedtopics/signallevels/

Science of Sound 600
When a sound signal is sent into the water, part of it will be reflected back if it strikes an object or "target".  If 4 seconds elapse between the emission of an outgoing sound and the return of its echo, the object is approximately this far away.

What is 3,000m?

See How do people and animals use sound in the sea?  Sonar

http://www.dosits.org/science/soundsinthesea/peopleanimalsuse/sonar/

Science of Sound 800

A 20-dB increase in sound intensity equates to this increase in power.

What is a 100-fold increase in power?

See Advanced Topics, Introduction to Decibels

http://www.dosits.org/science/advancedtopics/decibel/)

Science of Sound 1000

This theory can be used to help understand why the angle of incidence is equal to the angle of reflection when sound reflects from a hard surface.

What is Huygens’ principle?

(See Advanced Topics,  How does sound move?  Wave Propagation and Huygens Principle

http://www.dosits.org/science/advancedtopics/propagation/)
People and Technology 200
This technique uses data from many crossing acoustic paths to generate maps of ocean temperature.

What is acoustic tomography?

How is sound used to measure temperature in the ocean?
http://www.dosits.org/people/researchphysics/measuretemperature/
People and Technology 400

The Doppler effect is a change in frequency of a sound due to this.

What is the motion of the source of the sound relative to the listener?

How is sound used to measure currents in the ocean?
http://www.dosits.org/people/researchphysics/measurecurrents/
People and Technology 600

These acoustic devices can be used to determine wave height.

What are upward looking sonars?

See How is sound used to measure the upper ocean?
http://www.dosits.org/people/researchphysics/measureupperocean/
People and Technology 800

These are floating instruments designed to move with a current and track the current's movements.
What are RAFOS floats?

See How is sound used to measure currents in the ocean?
http://www.dosits.org/people/researchphysics/measurecurrents/
People and Technology 1000

The structure of the seafloor’s layers can be imaged using this acoustic technique.

What is seismic refraction or reflection?

How is sound used to study the Earth's history?
http://www.dosits.org/people/examineearth/studyearthhistory/

Fish and Invertebrates 200

In fish, the differential movement between the sensory hair cells and these bones in the inner ear is what the brain interprets as sound.

What are otoliths?

How do fish hear sounds?

http://www.dosits.org/animals/soundreception/fishhear/
Fish and Invertebrates 400

These are the three main ways fishes produce sounds 

What are drumming, stridulation, and hydrodynamics? 

How do fish produce sounds?
http://www.dosits.org/animals/soundproduction/fishproduce/

Fish and Invertebrates 600

This series of bones connects the swim bladder to the inner ear in some fish species, and is thought to facilitate sound transmission and generally improve hearing sensitivity.

What are Weberian ossicles?

See How do fish hear sounds?

http://www.dosits.org/animals/soundreception/fishhear/

Fish and Invertebrates 800

Researchers believe ferryboat noise may interfere with the hearing of Lusitanian toadfish and their ability to acoustically detect other members of their species. This is an example of _______.

What is masking?

What are the effects of anthropogenic sound on marine fishes?  Masking

http://www.dosits.org/animals/effectsofsound/effectsofsoundonfish/fishmasking/

Fish and Invertebrates 1000

Many marine invertebrates have these specialized mechanoreceptors that enable them to detect vibrations associated with sound.

What are chordotonal organs?

How do marine fish and invertebrates use or make sound when feeding?
http://www.dosits.org/animals/useofsound/fishinvertfeeding/

Marine Mammals 200

This term refers to an aquatic animal, especially a marine mammal, landing on a beach or in shallow water, dead or sometimes alive, and probably in distress.

What is stranding?

See What are the effects of anthropogenic sound on marine animals?  Strandings

http://www.dosits.org/animals/effectsofsound/marinemammals/strandings/

Marine Mammals 400

In pinnipeds, polar bears, and sea otters, air is passed from the lungs across these tissues to create sound.

What are the vocal fold ligaments?

How do marine mammals produce sound?

http://www.dosits.org/animals/soundproduction/mammalsproduce/
Marine Mammals 600

The series of echolocation clicks leading up to a capture attempt of a prey item.

What is a click train?

See How do marine mammals use or make sound when feeding?

http://www.dosits.org/animals/useofsound/howdomarineanimalsuseormakesoundwhenfeeding/
Marine Mammals 800

When this membrane is thicker and stiffer, the ear is more tuned for higher frequency hearing, as in toothed whales.

What is the basilar membrane?

How do marine mammals hear sounds? Hearing in Cetaceans and Sirenians, the Fully Aquatic Ear
http://www.dosits.org/animals/soundreception/mammalshear/hearingincetaceans/

Marine Mammals 1000

During these non-invasive studies, small electrodes placed on the surface of an animal's head record the voltages produced by nerve cells in the central auditory nervous system. The response of the nervous system to sound can be recorded from the change of electric charge, or voltage, in nerve cells.  

What are auditory brainstem response (ABR) tests?

See How do you measure a marine mammal’s reaction to sound?  Hearing Sensitivity Studies

http://www.dosits.org/animals/effectsofsound/howdoyoumeasureamarinemammalsreactiontosound/hearingsensitivitystudies/
Sound Clips 200

What is North Atlantic Right Whale? (up call)

http://www.dosits.org/audio/marinemammals/baleenwhales/rightwhale/
Sound Clips 400

What is Plainfin midshipman? (humming sound)

http://www.dosits.org/audio/fishes/plainfinmidshipman/

Sound Clips 600

What is ice cracking?

http://www.dosits.org/audio/othernaturalsounds/icecracking/
Sound Clips 800

What is Surveillance Towed Array Sensor System Low Frequency Active (SURTASS LFA) Sonar?

http://www.dosits.org/audio/anthropogenicsounds/surveillancetowedarraysensorsystemlowfrequencyactivesurtasslfasonar/
Sound Clips 1000

What is a narwhal? (second sound on page)

http://www.dosits.org/audio/marinemammals/toothedwhales/narwhal/
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