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On Reflection of Ultrasound from Discontinuous Boundaries in the Sea

I. Approximate treatment of ultrasound from the groub of
small reflecting bodies in the sea

Masami ISHIDA and Noritatsu SANo-
Faculty of Fisheries, Hokkaido University

Abstract

Echoes of ultrasound have been recorded from acoustically discontinuous
boundaries due to the group of small reflecting bodies (plankton, air bubbles,
mud grains, ete), large boundary surfaces between two media with different
acoustical impedances (sea water—sea bottom, temperature or salinity changes
of two water masses, etc), and various finite marine lives.

In this paper (I) approximate equations for treatment of ultrasound reflection
from the group of small reflecting bodies in the sea are described.

In the first step ‘‘ target strength ’’ or ‘‘reflection loss”’ of a small reflecting
body is calculated and graphed assuming that the reflecting body is spherical
and only longitudinal vibration may be excited in the reflecting body.

Next ““ reflection loss’’ of the group of such small reflecting bodies is caleu-
lated assuming that the resultant reflected sound pressure at the receiving point
may be the vectorial sum of individual sound pressures reflected from individual
bodies only once.

The measurements of * reflection loss’’ of the group of plankton, air bub-
bles are carried out in the experimental water tank, and the measured values
are compared to the above calculated values with a considerable agreement.
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Fig. 1. Reflection of ultrasound from the group of small reflecting
bodies in the sea
(a) Reflection of ultrasound from a single spherical reflecting
body
(b) Reflection of ultrasound from the group of small reflecting
bodies
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Fig. 2. Diagrams of reflecting quantity 2 | 7(|/a versus acoustical radius
ka for the various reflecting bodies
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Fig. 4. Experimental water tank used in measuring the reflection
loss of plankton and air bubbles
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Fig. 5. Measuring apparatus used in measuring reflection loss
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Pig. 6. Pulse width of 50 ke Fig. 7. Pulse width of 200 ke
ultrasound ultrasound
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Fig. 8. Plankton (calanus plumchrus 2-3mm in gength) used in measuring
the reflection loss

(a) Lateral view  (b) Dorsal view (c) Bentral view
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Fig. 9. Experimental water tank equipments

(a) Air bubble generator
(b) Distribution of air bubbles and plankton
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Fig. 11. Distribution of plankton in the water tank
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Fig. 12. Echograms of reflection from plankton
(a) To 50 ke ultrasound (b) To 200ke ultrasound
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Fig. 13. Distribution of bubbles in the water tank
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