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Studies on Air Screen in Water
I. Application for fishing gear
(2) On intercepting effect upon fishes

ShGzé IGARASHI

Abstract

In the previous report, the author observed behaviour of a fish school in re-
lation to air screen. After that, he measured intercepting effects of air screen
flowing out of a perforated pipe with various intervals of holes when flow of air
was changed.

The experiments were performed by two methods with 10 goldfishes, Carassius
auratus (LINNE) of average 4cm total body length. The construction of the water
tank used is shown in Fig. 1 that was made of wood covered with galvanized iron
sheet painted dark green.

The first method was to drive fishes toward air sereen (15 1/min) flowing out
of a perforated pipe set in the center of the tank from one side with driving net
at about 10cm/sec driving speed. Five kinds of perforated pipes were used ‘in
these experiments, namely lem (32), 2em (16), 3em (10), 4c¢cm (8) and 5em (6) at
intervals of holes. The figure in parentheses is number of holes in each perforated
pipe. In addition, a water screen (about 30 1/min) spouting out of a slit (Fig. 1)
was set in order to compare with intercepting effect of air screen.

When the fishes were driven up to certain position by the net, they started
to pass through air screen or water screen and at that moment three of them
passed through; the distance between the screen and driving net (Fig. 1. L) was
measured. The results of such experiments are given in Table 1 and Fig. 2. Using
these values, a significant difference was tested in all combinations by the i-test
of statistics. (Table 2)

In the second method, perforated pipes, the same as before, half covered with
adhesive tape were used and so air screen was set in only half the width of the
tank. Fishes were driven up to the center of the tank in the same way-as before;
some passed through the air screen and others kept to the opposite side where
there was no air screen. The numbers of these fishes were counted; the procedure
was repeated twenty or forty times. The results are shown in Table 8 and signi-
ficant difference was tested by the x*-test of statistics. (Table 4)

Consequently, flow of air being kept constant, it seemed that the smaller the
interval of holes, the more the intercepting effect of air sereen increased. And
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the more the flow of air, the more intercepting effect but it seemed that flow of
air beyond a certain value did not increase the effect further.

¥ 2 R &

Ze22 | TATERV* T Air Sereen (23X 2 ABOTRIZELE L, Air Screen HIABOMEMBLEIL, R
VIFET AEARE LTV ABEREEL A L. HOB, BMDRERNSIED NMLHRLETED
BRI - TET2ELEE L. SERZASOMOMERE L VST IS RRET -7
DTEDRERIZDOCTHET %,

EEEDOVERNC Y » TRIGIFEM Y B E, HOoMENE B - o UBEIWWE &R, HESER
WA B SR BRI EEE, ERAROEEICEL, HHAIRE I OWTELAHERIC
Do 1A EREEREATE—RPE, PR L TG IE > - SHINEREA
CRERDBBERT DO TH D, HAHECE L7 AD KIS EREMRRIC L o700 B
ETHEEXRLET.

FMERB U FiE

1) B

BE 13 Fig. 1 \ZRTH, AR VRO ARE< Y 38 YK, RS 1IM650mm X i 1M
200mm X ZE X 800 mm D—E A L. WA K] X £ T Air Sereen £33 X, AHED
BTN E TS0 7 (BAE) BREL, THICIAT Ly P2 ERL TR L. XKE
T H X & TAOM (Water Screen) R fE2RFIZIE, KMOBIZR ) v PRI THEF v ¥ 3—2B

Driving net

Cascade pump gty k) "‘,;"";\;-' P 7
o~ —~ e ':Q: —_— hounl § .
- - - ~ 9% —
—_— A XY S ~ Mano meter
i
el ". Perforated
Aty -~ pipe
—_— e Slit *~*
‘- : —(&= /&

—
' / "Flow metter

) 1M 650 . Compressor

Fig. 1. Schematic figure of experiment
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Table 1. Distances in em from the position of driving net to air screen

Kind of pipes
Repeat Water |Air screen " 7 " "
Mere pipe screen | Int. 5em 4em 3em 2cm lem

1 69 51 40 84 21 11 5
2 80 61 51 36 10 8 8
8 58 b2 49 44 21 16 10
4 61 64 30 36 14 b 6
5 64 55 27 51 18 12 5
6 76 55 47 42 10 10 7
7 51 44 60 4 18 21 10
8 % 62 38 30 29 11 13
9 72 44 55 51 24 22 8
10 56 50 34 45 13 5 7
11 52 51 38 48 17 15 16
12 51 58 41 23 19 9 19
13 61 44 49 46 19 20 10
14 49 57 44 b1 14 13 7
15 60 65 54 63 38 15 14
16 53 45 47 43 32 18 9
17 70 51 53 50 30 22 10
18 55 34 48 26 11 13 10
19 68 60 60 28 24 19 20
20 50 37 43 - 53 20 14 6
21 36 39 47 53 24 89 4
22 59 36 33 40 13 20 12
23 51 50 55 19 32 17 17
24 35 57 61 b7 21 13 9
25 68 58 44 43 18 14 12
26 38 45 b4 20 11 156 9
27 54 44 52 14 22 19 19
28 64 54 48 b4 20 13 11
29 60 28 66 39 13 22 8
30 61 27 56 26 11 15 10
a1 49 55 62 29 31 19 15
82 b4 53 47 49 27 13 19
33 52 50 55 53 33 12 6
34 51 36 50 39 22 24 12
85 65 51 50 38 21 20 17
36 58 52 89 46 87 22 10
87 45 40 81 47 20 15 10
38 78 40 39 37 19 14 19
39 57 35 45 35 13 18 22
40 50 36 46 60 19 15 14
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Air Sereen %@V IRG-BOBOME (Fig. 1 LY #3248 LT Air Sereen DEWTHIRELIE L7z
Bitg D%, Air Screen ¥3ES TV E4E, KU Water Screen DBAIZ DWW THRIFE Lo
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1) FEEO--IZoWT

FRRAUTILF ¥ X 2 Carassius auratus (LivnE), 10 BERER 4em OO0 HEA L.

BRROFEIZ & 0 %7 10cm/sec DOE X TEIH L, EBRAE FRIZH - TBY, £ES 3LE,
QE TREELLTVWDT) ANEE LI BOBONE 2EH L. £ LT CIZER e ko TR
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Tote. EBITHEMST E£T7TH 24 H~8 A 8 H, 58I 108 80 4y ~ 11 BriZ, /KiE 19.5°~22°C D3
ETC1HIZ20[E, 2 B CH 40 HEITV, —DDEREE L

oo MEELEHNIIER 9 B 15 HEICE 272, HAILASA I AirImSclr;en
25 E 10 mm¢ PIE 8mmg Y, /) FLEE 1 mme 1T .
TAME L ABIZE S 720 DLOMEOESIZ 1em (32), " g
2em (16), Bem (10), 4em (8) KO* 5em(6) D 5L L ||| .

72o () HOBIERAFLORMTH S o HIEIE Table 1 e
ICRLTH D, HOEBIIRWTLERE (KRIESRE) IIIIIL.

{2 151/min THS & —FEIZAR o 720 TR L 1561/min & i
L7=DIiEKE 20em THH/DFLOEAIZ L 1lem HILE oy Y T
PEALCHEIAMUTCT 3 LR ANERcH T % S o
17 BNDTHD. AL 1 r 50 OB M &L, = ki
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B FL B DI HIERRIIIE 2% L\ b D & LT AER ~ ey
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BHLEDOTEEF TH S50, B ERHDARD B L 5 5 BEIZRO F BT X » T Water Sereen #3k
otco BHAFUIF 801/min Thotzo RIGIZE » TEY S ERHOBE IR TH Y EHA
# 801/min ¢ Water Screen 73fnffl7c3 Air Screen {4 574, SHROEBZEbiv,
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Table 2. Test of difference between intercepting effects by the first method

Kind of . Water |Air sereen " o " "

pipes Mere pipe screen | Int. 5em 4em 3em 2em lcm

. 0.082 0.090 0.183 0.467 0.586 0.737

Mere pipe \ 0.089 | 0082 | 0.119 | 0.127 | 0134 | 0.145

Water 19% 0.008 0.081 0.384 | 0.504 0.671

screen ° 0.093 0.123 0.131 0.138 0.148

Airscreen 1 - 2 0.073 0.3877 0.496 0.647

Int. 5em 0.121 0.130 0.136 0.146

0.304 0.428 0.574

. 4dem 1 1 5 \ 0.153 | 0.158 | 0.167

# 3em 1 1 1 1 \ 8}6132 g%g

7 2em 1 1 1 1 1 \ 8%%
n lem 1 1 1 1 1 1 \

‘Upper-right figure:
Above: Difference between mean values of two perforated pipes combined
Below: Common standard deviation for the pair )

(Observed values were converted to common log.)
Lower-left figure: Level of significance of the #-test

Table 3. Numbers of fish individuals which passed through the air screen and
which kept to the opposite side

: . Flow of air | Number of fishes "
Kind of pipes | ™1 /min) Air screen Opposite side Total
5 6 394 400
Int. 1lem 10 6 394 400
2 17 383 400
n 2em 5 6 394 400
10 6 . 394 400
2 12 188 200
/1 8em 5 9 191 200
10 6 194 200
2 28 172 200
1. 4em 5 20 180 200
10 14 186 200
2 36 164 200
#  Bem 5 25 175 200
7 20 180 200
Mere pipe 109 91 200
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B0 EDFRETODOENTAED otre AIHESE LOFERYFE L 5 T 50T (Fig. 2) 3l
TEYEAMIEL, chid &z LTESEERD, FE tRECTCIASLOMOAREL T,
(Table 2) ZHiZ Xt %L Water Screen &/ FLERR bem ORICIZAEBREINE Y, TOMOEEE
ORZIIAEREND D, DHLATEN—EOBEIFLHRAEL I 2B ENNREIML T 2. (HL
BASRAEIIAEREI RS R ABAE L B,) THIZBEOKRE XU E L ind REMSRI
THELFA—DOERLRL T3, AL Air Screen 122 DHE FABOEEPTEITHIET 2ERXR
W THD 5. X Water Sereen AL TIZ/ LA bem ¢ Air Sereen & FREEOEMRRY
HLTWBeBbhd, Zhiy Air Screen OEMSHIRD 5 HiZ, LRERIZL2500EFETNT
WAEAHE LB EBRYLEL T D,

2) FEFDLUIDOWT

ERAIFEFO—ELALLOEEA L.

Ao AMOhEFDIRIZ, B2IZBRMPAMC Air Screen #3E, THIEE 10 HfTV, £
NGB, FOMOBERE BIZENHIC Air Sereen %3 TRIE % 10 ATV # 20 @ T—2D
HEE L Lo {HL, FUERE lem R 2em OHILE L HER LCBEBEEEND o720 T 40 [H
EBPIT o7 BETRIEAELZ TEEL

ERIZEMTE8 I BHE~9 A 17T H, 10830 55~11 ﬁﬂ_, Xk 18°~21°C D} & TiTh
i S8z Table 3 IR L Th D, ZHIZD ETWTHELOMEDLEIIOWT ¥ REL VX
AEOBOEEE R H~U, (Table 4) Tz L 5 L ARBROBNHRIRITTHEIThEF LS
WEieve BID IS RIS MEOMANT & b7 - THAT 27, BTEARAHED LT/ D &L HIREh
BRBEERHA LV X 3 CBbi . OBITHD LEEL TV 5. SRNEE HKD 220 %<
TAEMNEE LA, SILEALIRBMICERIENHT (R NS LTEFLLTNTO

Table 4. Test of difference between intercepting effects by the second method
Figure: Level of significance of the x*-test

Mere pipe

Sem 2 1%| ™

n 5 1 | —

" 7 1 5

4cm 2 1 |—

" 5 1 5l — ! — | —

" 10 1 1| —|(—]| &) —

gem| 2 | 1 | 1{58j—| 1|—

" b 1 11| 6| 1 b

" 10 1 1 111 1| 1

2¢em 2 1 1] 1( 1] 1,1

" b 1 111 1] 1| 1

" 10 1 1|1 1| 1] 1

lem 5 1 1111 1]1

" 10 1 1] 11,1} 1

Kind | Flow | Mere ' . Kind of

of of |pipelSem| # | # dem # | # Bem # | # [2em| 1 | 1 lem| /7 | pipes

pipes | air Flow of
(1/min) 2 5 (7 2 5 10 2 6 10 |2 5 10 |5 [10 |air(l/min)

‘ 1 [Hole
0.6‘71.672.33‘0.501.252.500.401.002.000.250.631.250.310.63 (1/min)
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NS RAAHIT < <, EEL THZEW) AKHIZ Air Sereen #3823 & 3T LV L BEE
hs,

FEEO—Tid lem B L 2em LE TIIEEENF o724, FETOZTIETE 21/min
DR THREEERENR V. HOHEIZ 4dem £HEF L bem FABFDOHTHER D, ZhiZFEEN=
AGEEE ey Lol L T ERASS Air Screen (2 k o TITBIR 51 S -4, Air Sereen 2
BoTHEIL, Air Screen Do ThWEHELLBNLIBHHEZINGTH D, HEACLRTWS
HREAABPCH LU TESAELBETHZTHHL TEMBREF L T30 L FERHIC, BB Air
Screen DFELMY EBHEDBIZIE, SIEOPIEROE BRI ENHDRIRITTEBEII L
£5. lem HILER 2em HIAEIE, EfE LTAVCORAABCRATERYRESES L 528D
N5, TRLABOTE 2 ENTIB4LEBT 2L, 5% OEFBERIRVCTERREND D,
EILFEEOOME Az Alr Screen # FVBHEZY, FEFO—LHEL L 312, ZLIZAHO
ERLVELTA2RITTHRERbLNI S,
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