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Table 1 Length of fish used for experiments

Fish %ﬁg
Young' yellowtail” - '} - - 49.5 ... °
Rock trout =~ ' -¢ 19.5
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Red sea bream 24.0
Common rockfish 19.2
Filefish 21.0
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Fig. 2 Relation between percentage of seriously damaged fish
and peak pressure of pressure wave
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of liver of red sea bream

7 Flg. 8 (2) Example of wave form of pres—
- " sure wave measured at left side
of liver of rock trout

Flg 8 (3) Example of wave form of pres—
sure: wave, measured at left side
" . of liver of common rockfish "

Table 2. Rise.time.and pules width of pre-
" ssure ‘waves measured on the left
side of lwers of ﬁsh

Fish Rls& él)mef Pfls(t;‘ s‘sidﬂ:
Red sea bream 450 | i 1370
“.Rock trout_ 420 ;| - 1340
Common ro&_:lfﬁs‘h\. 480 A
- Flleﬁsh ERERpe ..::f'290 i 2 630
Conger 400 790
 Young yellowtail |, 400 .| 1400
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- Fig. 8 (4) E:;ample of -waveform of pres-
©. - sure wave measured at left side
of liver of filefish

Flg 8 {5) Example of wave form of pres-'
sure wave) measured at’ left s:de :
" of lwer of conger :

‘ Flg. 8 6 Example of wave form of pres-
sure wave measured at: left side’
<. ..of liver of young yellowtail _
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Table 3 Properties of underwater pressure wave applied to fish
and of pressure wave in their abdominal cavity

Fish Underwater pressure wave f;ﬁg‘::{:nr:%:;
y T yop Pa T E;
(kg/em®) | (g/S-cm) | (J/m?) (kg/cm®) | (g/S-.cm) (J/m?)

39.8 1950 149 3.93 3076 62.0
Red sea bream

35.2 1770 141 4.53 3310 74.1

39.8 1950 149 3.76 2098 34.4
Rock trout

35.2 1770 ‘ 41 4.2 2319 45,0

39.8 1950 149 4,56 2064 45.5
Common rockfish

35.2 . 1770 141 3.80 . 1930 35.5

i 38.4 2100 138 4.31 - 1876 36.5

Conger

38.3 2360 140 3.76 1945 28.3
Filefish . 38.4 2100 138 3.82 1669 27.5
Young yellowtail 35.0 1130 M1 | 3.46 2160 33.3

Note P : Peak pressure
I : Impulse
E; : Energy flux density
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A study on injuries to fish due to underwater pressure wave (III)

by Terushige Ogawa*, lkuo Fukuyama®, Seiji Sakaguchi**
and Toshihiko Narahira***

The differences in damage to the intrenal organs of fish caused by underwater
pressure waves due to the differences is structure of the internal organs were studied.

That is to say, the study was made by arranging the results of water tank tests
and site tests on the conditions of damages caused to the internal organs of fish and
measuring the pressure waves in the abdominal cavity of fish. '

The fish with evolved air bladders, such as red sea breams and common sea
basses, were less resistant to underwater pressure waves than the fish, in which their
air bladders are atrophies or do not exsist, such as eels and rock trouts, oweing to
the fact that the air bladders or kidneys in the former group were more easily inju-
red by the pressure waves.

(*Faculty of Engineering, Yokohama National University, 2—31—1, Ooka,

Minami-ku, Yokohama, Japan.

**The Nansei Resional Fishers Research Laboratory, Maruishi, Oono-cho,

Saeki-gun, Hiroshima, Japan.

##*Honshu-Shikoku Bridge Authority, Shiba Nishikubo Shiroyama-cho,

Minato-ku, Tokyo, Japan.)
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