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Studies on Air Screen in Water

1. Preliminary observation of behaviour of a fish school in relation to an air screen

Kiichiro KOBAYASHI, Shuzo IGARASHI, Yuji ABIKO and Koji HAYASHI

Abstract

It is an interesting mater to set a curtain of air bubbles in water for turning the course of a
school of fish and shunting them into a waiting trap. The success free use of this device will not
only enable economizing on materials used now for nets but also have advantages for fishing in
such a rapid tidal current that it is impossible to set an ordinary net.

The authors began the work in the laboratory with observation of fish school’s behaviour to
the air screen in"water, Perforated pipes, 10~-15mm dia., were set in a tank, and air was pumped
into the pipes by the compressor; air bubbles spouted out through the holes to make a white
curtain.

Various type air curtains were produced by changing diameter of holes, intervals of holes
and air pressures. The fishes used were about 30 individuals of ‘‘Medaka’’, Oryzias latipes
(Texmrvex et Scmrrerr), of average 3cm total body length and 37 individuals of ‘‘Funa”’,
Carasstus carassius (Linvaprs), of average 9.5 cm total body length. The experimental tank
was of wood painted white inside. It is shown in Fig. 6, Fig. 9 and Fig. 10

The results of these observations proved that
1. An air screen has considerably intercepting effect.

2. When the fish school was enclosed in too small area formed by air screen, the intercepting
effect of curtain was diminished by energetic circulation of water caused by rising up of air
bubbles inside the air screen.

3. A school of fish has a similar comparative behaviour to both an air curtain and an ordinary
conductive net, for instance, the intervals of holes in the pipe corresponded generally to the
mesh size of the ordinary conductive net and it seemed that using the air screen as a conductive

net, the intercepting effect of the air screen is nearly equal to that of the ordinary conductive
net,
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Fig. 1. Schematic figure of experiment

Table 1. Values of intercepting effect b) #i% xo—
(bole interval : 50cm) air compresser L Y A TR EHES L, 12O/
na: Number of fish in A area 25 H 2 BEE— D— DR L 1o — B O 7 b X

N : Total number of fish: 20 VT, A& ié’i@ﬁﬁﬂﬂ&‘%i’v‘bf‘ﬂéo i

individuals )
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Time (min) na na/N (%) NEd bR ET B3I TAMSIEIEL , Fig. 215511
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Table 2. Values of intercepting effect \9.4‘ Pa/' ’\gq \g h
(hole interval @ 25cm) © - o ) \?.’ : %L 'y / J_ ’
na : Number of fish in A area
N : Total number of fish: 17 - + it
3 individuals o Fig. 2. A movement of air screen
- — ' : near pipe :
Tire (min) na na/N (%) ! : Hole interval :
5 14 82.4 h: Height from pipe up to point mixing
10' 16 94.1 ;f) air Eulbbles spouted from neigh-
15 13 76.5 ring holes ,
2. 15 882 »THBL, Fig.3 Ol K B0 —HCOWEHORE
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Fig. 4. Circuration of water caused
by rising up of air bubbles
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Fig. 5. Schematic figure of experiment
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Table 3. Values of intercepting effect

Ir. L=50cm
na: Number of fish in A area N= Gan Fn0)/N
nc: Number of fish in C area Time (min)| na | nc n A ne %
N : Total number of fish : 30 indi- 5 5 5 ' .
viduals 3.3
10 3 4 76.6
I. L=70cm
Time (min)| na | nc N—(nA+n°()y/01§ M. L =40cm N N
) . . . —(nAa+nc
5 3 2 83.3 Time (min){ na | no 7
10 1 1 93.3 5 16 10 13.3
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Fig. 6. Schematic figure of experiment
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BLHTHY, 25mmitI OREIE Y ATECEROKE S Th 5 L Bbh 3,
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Fig. 9. Front view of experimental tank
Left: Amilan net used as conductive net
Right: Air screen used in place of conductive net
L L TT ¢ 7 v OfffRke, K& 210D, No.ls, DA E £, 10, 20, 30, 40, 50mm @ 5/, F7z
air screen & U CT/NMLHIFE, 10, 20, 30, 40, 50mmD 5 fi% Hv TLLESEER % S2ME L 7= air screen 12/ H
L7z A 7134 15mm, AR 1ImmOE = 245, /NMLUEE 2 mm, compressor dF130.2~0.3kg /cm?

| 1500mm N|
3 %
C area 100
Air screen or Conductive net
E —-!- _2 ﬂ/N L A
21| e i
d B ares e 80T
L. et T I
Fig. 10. Schematic figure of experi- 60

mental tank
(a) and (b) were shut
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DI LIS DV TR L 72,

20
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HER 2 2 R USMHED b & ISHHE & air screen &1 Fig. 11. Relation between hole intervals
SWTEBREHEEL, tOPHEE 7Ry 1T 2L, or mesh size and n/N 2
Fig. 11, Fig.12000¢ 50 =1 b 0TS b i n: Number of fish in each area

N: Total number or fish: 37 individuals
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N  :Total number of fish: 37 individuals 1) UMbk 2R B AR BIge i S 2 PRE T B & (1954)
®—0—@® : Air screen

60

40

A

O—0O—Q : Conductive net BRGBROTI DT AT FER AR
(50, 17—41.

1955) . il o. [k @, 1—25.

(1956) . il m. [FE (9, 25—33.

1956) - Gl v. FLE (9, 35—57.

(1959) - Gl V. @ELEQ2), 39—59.

2) &4 - P (1955). # X AREEOK & & LBHOEF BT ov-T. AAES 21 (3), 154—158.
3) M (1953). ¥EHhOORESS L BREOFE OBERICOVWT—I. HARS 18 (8, 365—372.
— (1953). il —I. Ak 19 (6), 643—647.
4) [ (1948). RBEOMH OFEBICEET 5528 HKEE 13 (5), 203—206.
5) &l (1957). B L AHEROSEIZOvT. HKEE 22 (10), 598—601.
6) M - /b (1958). B OEICBET ABfE— 1. AKEE 23 (10D, 612—616.
o —— /A (1958). HLE —I. RELt , 617—620.
- —— (1958). HELE —IL. [F.E , 621—624.

—228—



	0222.tif
	0223.tif
	0224.tif
	0225.tif
	0226.tif
	0227.jpg
	0228.tif

