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Relation between Explosion Sound Level and the Amount of the TNT
Explosive and Responses of the Young Puffer, Takifugu rubripes, against
the Explosion Sound Under the Water.

Ahn Jang-Young*, Rho Sum**

Summary

These days, the underwater excavator and the TNT explosive have been commonly used to
reclaim land and to build a breakwater. As the TNT explosive generates high underwater sound
pressure in all directions, various kinds of marine organisms must be largely affected even if they
inhabit in a quite long distance from a explosion sound source. Therefore, the damages of the TNT
explosion on the young puffer, Takifugu rubripes, were examined using sound pressure which had been
generated by 50kg of the TNT explosive, respectively. The results obtained are followed:

1. As the TNT explosive of 30kg and 50ky was used, the sound pressures detected at the
location, 250m off from the explosion sound source indicated that the waves had pulse width of 1ms
or less and showed peak powers of 2.5X10‘ Pa(208.0dB) and 5.4X10' Pa(214.6dB) respectively.
Based on these data, the source levels calculated were 256.0dB and 262.6dB, and the relation be-
tween the pressure level of explosion sound and the amount of the explosive can be expressed by
the equation: PO(uPa) = 4.007X10'° w"*/r

9 When the TNT explosive of 50k was used, the sound pressure levels calculated at the sites
of the cage, 60m and 100m off from the sound source, are 227.0 dB and 222.6dB respectively. At
the pressure level of 227.0dB, one fish was dead, two exophthalmos, five hemorrhage, and the
rest of 45 fish escape. In contrast, at the pressure level of 222. 6dB, only two fish were

hemorrhage, and the rest of 47 fish escaped.

* 3l ok} eich & ofq] a5} (Dept. of Fishery, Cheju Univ., Cheju-do, 690-756, Korea)
* % & opz}atch sl F A8t (Dept. of Aquaculture, Cheju Univ., Cheju-do, 690-756, Korea)
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Fig.1. Location of explosion point, the sites of
the cages and observation position of
sound,
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Fig.2. Block diagram of experiment instrument
for measuring of sound pressure.
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Table 1. The sizes of fish and cages for investigation about responses of fish against the
explosions sound of TNT explosive.
Size of Distance Total Body
Speci the cage. from length of weight of Fish numbers
pecies LXDXH E.S.S. fish fish in the cage
(m) (m) (cem) (9)
Takip 60 13~16 40~53 45
mbd"g" 2X2X2
pes 100 13~15 42~51 7

E.S.S. : Explosion Sound Source
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Wave forms of explosion sound
measured at observation position, 250m
off from sound source, when the TNT
explosive of 30kg(a) and 50kg(b) is
exploded.
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Fig.4. The relation between the weight of TNT
explosive and the peak power of sound
pressure by Arons et al. (dot line) and
authors (solid line)
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Table 2. Results of damages and responses of
fish in the cages against the explosion
sound of the TNT 50kg.

Distance from E.S.S. (m)
60 100
Sound Pressure (dB) 221.0 222.6
Total number of fishes 45 47
Dead 1 0
Responce of Hemorrhage 5 2
fishes Exophthalmos 2 0
Escape All All
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