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SUMMARY

I. Title

A study on acoustic characteristics of snapping shrimp sound

II. Objectives of the study

The purpose of this study is to analyze a physical and acoustic characteristics
on the snapping shrimp sound, which is considered as a biological noise source

of main ambient noise sources in shallow water.

III. Contents

@ Classification and collection of snapping shrimps in shallow waters of the
korea peninsula

@ Measurements and analysises of the typical temporal waveforms, the
frequency spectra, and the source levels of the sounds produced in the
species and the large claw lengths of snapping shrimp under laboratory
conditions

@ Investigation of relationship between the snapping shrimp sound and the

size of single cavitation bubble

IV. Results

For the three species of snapping shrimp, their typical temporal waveforms
were similar, but their sound spectra and pulse durations differed. This difference
was related to the size of the single cavitation bubble, which was generated by
the high-speed water jet emitted from the snapping shrimp claw. The range of

difference in the times between the snapping shrimp claw closure and the



collapse of the single cavitation bubble for the three species of snapping shrimp
seemed to be determined by the difference in the claw shape. The collapse time,
the resonance radius, and the maximal radius of the cavitation bubble for each
species could be estimated from the first peak frequency component in the
snapping shrimp sound spectrum. For one species of snapping shrimp, the peak
frequency components in the sound spectra were observed for various claw
lengths and their superposition could be considered as the cause that the broad
peak frequency components were variously observed in the averaged snapping

shrimp sound spectra, which were measured in many shallow water areas.

V. Future plan for application of the results

A study on acoustic characteristics of the snapping shrimp sound can provide
basic research data to study a variation of the oceanic ambient noise in shallow
water, where the snapping shrimps live and to calculate the signal-to-noise ratio
of underwater acoustic equipments to use in shallow water. It can be also
utilized for understanding interference effects between the snapping shrimp sound

and the sonar ping signal in shallow water.
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Figure 1. Single cavitation bubble generated by high speed water
jet resulting from the rapid big claw closureof the snapping
shrimp (Lohse &, 2001).
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Figure 2. Photographs of the three species of snapping shrimp collected in the coastal
sea of Korea: (a) Unknown species, (b) Alpheus digitalis, (¢) Alpheus lobidens.

Personal Computer Oscilloscope Measuring Amplifier
(HP M9340KR) (LeCroy LT264M) (Bruel&Kjaer 2636)

Plastic Knob Screw
Flexible Plastic Hose Clamp/

(Circular Ring Type)
AN Hydrophone

41  (Reson TC4013)

365 mm Snapping Shrimp < >.—

Stainless Stand Anechoic Water Tank

600 mm

Figure 3. Schematic diagram of experimental setup for acoustic measurements of the

snapping shrimp sound.
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Figure 4. Typical temporal waveforms of snapping shrimp sounds

produced by the three species of snapping shrimp.
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Figure 5. Normalized spectra of sounds produced by the three species

of snapping shrimp.
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Figure 6. Normalized spectra of sounds produced by the species

Alpheus lobidens with different claw lengths.
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