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SUMMARY

A fundamental experiment was carried out to confirm the behaviour of
bastard halibut paralichthvs olivaceus to audible underwater sound in a
breeding ground around the coast of Cheju Island. To find characteristics of
breeding water tank and experiment water tank, ambient noise and feeding
sound of fish were measured and analyzied respectively. Behaviour responed
of fish on each sound was investigated as pure sound from 100Hz to 600Hz
and feeding sound were emitted at the experiment water tank in breeding
ground.

The results of measurement are as follows,

1. The maximum sound pressure level of ambient noise in breeding water
tank was 81dB at 1.100Hz, average maximum sound level of underwater
noise was 81dB at 120Hz.

2. The maximum sound pressure level of ambient noise in experiment
water tank was 76dB at 540Hz, and underwater noise was 84.2dB at
130Hz.

3. When the pure sound from 100Hz to 600Hz was emitted at 100Hz
interval, remarkable respond of fish was appeared at 200Hz.

4. The maximum sound pressure level of feeding sound was 85dB at
120Hz, behaviour respond in that was similar to that in feeding sound.

5. When the pure sound from 100Hz to 600Hz and feeding sound was
were emitted, behaviour respond of fish in feeding sound was more

remarkable than that in the pure sound.
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Fig. 1. Block diagram of experimental set up to measure ambient
noise in breeding ground.
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Fig. 2. Block diagram of experimental set up to measure feeding

sound.




ambient noise.

Table 1. Specifications of equipments used for measurment and analysis of

Equipment

Specification

Cassette recorder
(SONY TC-D5M)

Frequency response : 20-1900Hz
Input : Sensitivity 0.25mV (-70dB)
Output : Load impedance more than 10,000

Charge amplifire
(B&K 1051)

Amplifire sensitivity : 0.lmV to 100/pc
-40 to 80dB
Frequency range : 2Hz to 100KHz

FFT analyzer
(B&K 2033)

Constant bandwidth baseband frequency

analysis in 400 frequency lines
Frequency range @ 10~20,000Hz
Spectrum range : 80dB, 40dB

Hydrophone
(B&K 8100)

Horizontal directivity :100KHz * 2dB
Frequency range : 0.1 Hz to 125 KHz
Voltage sensitivity : -205dB re 1/ upa

Power amplifier
(SAMJIN SA-1000TC)

Rated voltage : AC 110V / 220V / 60Hz
Rated power : 180W
Voice output : 100W, Distortion 3%

Sine generator
(B&K 1051_ )

Frequency range @ 0.2Hz to 200KHz
Output voltage : 100V to 5V RMS

Two channel
level recorder
(B&K 2309)

Frequency range : 0.2Hz to 200KHz
AC : 16Hz to 20,000Hz = 0.5dB
DC : 500Hz electronic chopper

Sensitivity:

AC Log : 5mV RMS for 0dB
(87mV or 157V FSD)
DC Log : £10mV for 0dB
(£195mV or =3.15V FSD)

Sound level meter
(RION NA-20)

!

Measurement range : 25-130dB(A),
35-130dB(C), 40-130dB(Flat)
Frequency response : 31.5-8,000Hz
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Fig. 3. Block diagram of experimental set up in experiment water
tank to analyze swimming behaviour of bastard halibut.
a : Underwater speaker b : Net
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Fig. 4. Board indicated grid division at bottom of water tank to
analyze swimming behaviour of bastard halibut.
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Fig. 5. A plane of underwater speaker
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Fig. 6-1. Spectra of noise in housing where is the breeding water

tank.
A : When water pump is operated
B : When water pump is not operated
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Spectrum level
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Fig. 6-2. Spectra of noise in housing where is the experiment
water tank.
C : When water pump is operated
D : When water pump is not operated
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Spectrum level
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Fig. 7. Spectra of feeding sound in breeding water tank.
F : Feeding sound R : Background noise

-15-
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Fig. 8. Spectra of underwater noise of the experimental set up.
A : When water pump is operated
B : When water pump is not operated
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Fig. 9. Spectrum of noise at the sixes breeding water tank
in breeding ground.
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Fig. 10. Behaviour distance of when the pure sound of
which frequency were 100 to 600Hz, and feeding sound
were emitted.

F : Feeding sound

: Six fishes @ : Five fishes
@ : Four fishes ® : Three fishes

e . Two fishes ¢ ! One fishes
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Average swimming speed of when the pure sound of
which frequency were 100 to 600Hz, and feeding sound
were emitted

F : Feeding sound



(D)

()

Fig. 12. Behaviour of bastard halibut when the pure sound of
100Hz was transmitted.
[ : Before emission I : After emission
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(1)

(1)

Fig. 13. Behaviour of bastard halibut when the pure sound of
200Hz was transmitted.
I : Before emission Il : After emission
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(1)

(Ir)

Fig. 14. Behaviour of bastard halibut when the pure sound of
300Hz was transmitted.
[ : Before emission I : After emission
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(I)

(1)

Fig. 15. Behaviour of bastard halibut when the pure sound of
400Hz was transmitted.
I : Before emission I : After emission
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(1)

()

Fig. 16. Behaviour of bastard halibut when the pure sound of
500Hz was transmitted.
[ : Before emission I : After emission
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(1)

()
Fig. 17. Behaviour of bastard halibut when the pure sound of

600Hz was transmitted.
I : Before emission I : After emission
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(1)

(1)

Fig. 18. Behaviour of bastard halibut when the pure sound of
feeding sound was transmitted.
I : Before emission I : After emission
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Fig. 19. Behaviour of bastard halibut to the sound pressure

level in 200Hz( i ) and 300Hz(ii).
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To] ko 2 werEn, AntHo g YAFz Aol A JetthFig. 6).

A sz A Aolgd PYEF MEAALS Y +F23-E HT E43A
e, dolge Hulgtel 85dBol 434S AU el 782dBolAHFig.
7). Huegte zholi= oF 7dBolm Fub4 1 200Hz¥-ZelA 12dBR k=S Aol
b e B 4R H&F S5k vehilu ol FAFRe FFLTO] A E
AEa Y Ao daHe, AFPLRUAAM AFE FFEN7 AT FLE 7L
EAZA-E B Hulggre 842dBoly, LY 7HeE FEAE Wl HAd2
gte 752dBZ 297k dehuia ol dE FF87] AF gre) gl A
A #gg Aoz 34 A (Fig. 8).
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FHFZE 0MF 6708 MAst $FASE AT F Fo4 2000Hz7HA
B SFAE-E el ASE FAMG AAERLE vk velton F
3ol 8ldBolit, HAL S S&dBolAt.  YAl4azmE2 Hul3-gte] tha
ettt o] R AQ-54 A< P a7t oldte 24 g]lo g A&
& Ro2 HAATHFig. 9).

AEFFAA AP T17ME A Y 4719 driver unitE AH83A +F
#4715 ol&dto Fdu &9 100Hz 20011z, 300Hz, 400Hz, 500Hz, 600Hz 2
Aol gE Hgat] LA S o, F¥G &gelMe Fo4 200HzolAM 7HE
g AFeS By, RI¥TE 7 gusiA Jehd Aol 200k F
120b2]7b FEukg-S vk adar, Aol Adn &89 Fu4E W
A o Budx @ gk voklla, dge] 200k F 150kt et
$2 YErdd

o|g} o]l FEAIZIAl ¥ WEH w25 WANAE W FFNkSE Hole
Ae 7MY AR £5L9 200Hz~500H2H ol A 1150, §A 2 £ulo] e
WSS JeEld QR a, 1989 A%, 19899 A 23l YoHFig.
12~ Fig. 18).

WAdFd vepd H29 fddee Auls A - -2 AdA EEAY A
Atglo| A g-Zo]AA gl yhg AL dylidnh 2ua, Aolgo) tidt
PEurge APSF Rl WA BAlG AERSS HolHA Ssusz 2
St d 7t A Ao A FERS JdERUTE oA
olfo BEEAQ Hold FAE ul e FE-& KoM Ho|7} WolA=
xo 2 ®Rojzdl, Aolg-& =38k WAL ¥ "k ol9 L3 fFIATE
Bolx A AT 471 AUk

o] A#NE 7]FE 200Hz ¥ 300Hz9] 7HYFA+E 42 FFATEG =
Bt A FE-e ARG 29 B2 AA JeldohFig. 19). oA

e 99 AN of AS 9 4T THeT At BT 5o Ago=
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AsMA YA PEwgo] & F ol A

uebr, o] HFME WAVl FAHE FRAM FH 8 L3JEG 2
2% FFLE o8 ol AHL 1 B8Aol FAIA, EAE ol&H
HAolgt AT 1 AL A Qo HAAW, FAFM Y FFLES
dxe 3242 3 A7l G A Qo] HPSE o8& AF /3
of Fel7t sl= Aos AtmEt
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V. 8 %

AzE e A5z FNHT AE WAE dHozsd 53 Y
g olgd ojTe) WELo U@ 712AA YYe YA FNFE A
dEzdld F9 82 4% Holge 34 BNsn, FAFUY APz
N %4 100Hz~600Hz9) AEH £83 Nolge +3VY72 P43l W

As) BEE THE Ao e g

1. FAFzAA Al Q3 9 #7329 HASHS Fa5 1,100Hz9
A 81dBelil, FFE4 &9 Ha UYL Fu 120HzolA 8ldBelth

2. AgFzoA Aol U@ F9 VAL HNIFL FHF 540HzA A
76dBol 3L, %49 HAdSUES Fo4 130Hzol A 84.2dBojH

3. "HAE Agse AN ¢F8AE7IE2 F#4100Hz, 200Hz, 300Hz,
400Hz, 500Hz, 600Hz¢] A¥3} +£&& 100Hz {HF o2 H4d¥e 23
F o4 200Hzol A gt ENhe-S vhebWth

4. 2ol gd) g SteHwe Fu 120Hzol N HdSde] 85dBoli, ©] &
€ B8 g 9o)E FAS "ol Ao FIF PF S HEtUH.

5. Ad3 £& 100Hz~600Hz F Ao]&E ¥4 A¥F 234, AR &

o

!

e

Aolgg wAsA e Wk uTh BLY FIYES dehd
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ol AFE FUstol 2ol MAIF Ame} ML HeIFA 4 £ Aems
A Aoz Yo FHAIE man, BF A FoP 2Ae AT & Y
25d, 4 AF a4d, i old N0E A WEY FA 0 g4 m
9, = 7 3549, & 98w 2e ke =Y,

AeE Aedl B £ AAE AFA (PSS BAL AR, A=
+4 2 AP BAHo R TFA o FA AwMdA FAE =en, of
W ARe Yaked R5 o & 3 HERAAN FMEE =g

oz o wio] A WAX FAYVOR Bee FA YRYL MEY
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