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Underwater Sound in the Net Pen at the Culture Grounds
in the Innermost Area of Kagoshima Bay

Y asuhisa MATSUNO*, Shigeru HUJIEDA*, Yong-jin CHUNG™
and Yuichi YAMANAKA*

Abstract

This paper describes some characteristics of underwater sound within the net pens at the two
culture grounds in the innermost area of Kagoshima Bay. In the respective net pen, the red sea
bream, Pagrus major, and the amberjack, Seviola dumerili, were cultured. The recorded under-
water sounds were analyzed with the three kinds of method in order to obtain the frequency
characteristics ; one third octave band, power spectrum and sound spectrograph. The level of
underwater sound pressure was 113-114 dB in the swimming fish school and 117-123dB in the
feeding fish school. The ambient sound level in the innermost area was about 105dB. The main
frequency band level of the sound in the swimming sound was below 90 Hz for red sea bream and
below 130 Hz for the amberjack. Moreover, when each fish school was swimming, a concave
pattern appeared in the band width ranging from 100 Hz to 1.5 kHz. Generally the auditory
sensitivity of fish is good in that band width. Frequency band width in the feeding was below 6
kHz for the red sea bream and below 3 kHz for the amberjack, and the main band widths of
amberjack were ranged from 800 Hz to 3kHz.
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Fig.1. Locations of culture grounds where the measurements of underwater sound were carried

out in the net pen.
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Table 1. Underwater sound pressure level in each net pen at culture grounds in the innermost

area of Kagoshima Bay.

Under swimming (dB)

Under bait eating (dB)

Higashi Sakurajima Red sea bream 114 117

Culture Ground Amberjack 113 117

Hayato Red sea bream 114 123

Culture Ground Amberjack 114 120
Red Sea Bream Amberjack
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Fig.2. One third octave band analyses of underwater sound in the net pen at Higashi Sakurajima

culture ground.
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Fig.3. One third octave band analyses of underwater sound in the net pen at Hayato culture

ground.
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Fig. 4. One third octave band analyses of under-
water sound in the innermost area of
Kagoshima Bay.
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Fig. 5. The difference in the one third octave
band level between the swimming sound
in the net pen at the culture grounds and
underwater sound in the innermost area
of Kagoshima Bay.

(a) Higashi Sakurajima culture ground
(b) Hayato culture ground
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Fig.6. The difference in the one third octave
band level between the bait eating sound
and the swimming sound in the same net
pen.

(a) Higashi Sakurajima culture ground
(b) Hayato culture ground
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Table2. Tha main frequency band width by the sound spectrograph analyses in each net pen
at culture grounds in the innermost area of Kagoshima Bay.

Under swimming (Hz) Under bait eating (Hz)

Higashi Sakurajima Red sea bream 10~ 85 10~ 90
Culture Ground Amberjack 10~125 10~130
Hayoto Red sea bream 10~ 90 10~ 90
Culture Ground Amberjack 10~130 10~160

Frequency (Hz)

a

Power spectrum (dB re 1Vrms)

0o 1k %k 3k 4
Frequency (Hz)
b

Fig. 7. The underwater sound in the net pen of red sea bream at Higashi Sakurajima culture ground.
(a) Sound spectrograph of the underwater sound
(b) Power spectrum analyses of the underwater sound
A : under swimming, B: under bait throwing, C: under bait eating.
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Fig.8. The underwater sound in the net pen of amberjack at Higashi Sakurajima culture ground.
(a) Sound spectrograph of the underwater sound
(b) Power spectrum analyses of the underwater sound
A : under swimming, B : under bait throwing, C: under bait eating.
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Fig.9. One third octave band analyses of the
underwater sound of the feeding ships at
Hayato culture ground.

(a) : The feeding ship for red sea bream
(b) : The feeding ship for ammberjack

#4(1988) Dfd & KBE—F T 508, 41200 Hz AT
(50Hz 3T h ) BAHENL BRI EA AR
HBEEATHD, Elen v AF LT, EHNESE
FEB = 35\ T ik 250~800 Hz o BB 8O 8 c Mk <
a— vk, EABES T 250 Hz~1 kHz O8IRcH
MEBES F3HMRAE -V ERELE, < ORH
EOWTHREROBHMEE (Fig D EIEEL (B4
BN LCHBRBILT AL ENTERD T, SEOK
HNEBEE LIV,
BEOBEERENEL TL V02100 Hz~1kHz
THhH X BEEIS 5 LRESABICET
T5 (UAK, 1977) LEbh T 5, MEESED <4
1, BV RFOEFERNKFEOHEHK L L TI100Hz
~15kHz ORFEHFIHE TV F L XAV MR
FHg—v (Fig. 2, BZRT o EoiEMLAN, &
DRABEHFBIREOREERE LRV L S5 BAEK
W EIBE—B LI, A v A F ORI 58
HEixa b 7eV, ISHIOKA ef al. (1988) i< &4 o
BERBRE RS BEVCOREAFE200Hz th b, 0
REDFE v 0% 85.8 dB+11.05 dB (Pl + 1Z ¥R
#E) THBHELTED, THIEMEEBESCRTS
= AAFHFED200Hz DAY Kt igigEl

W, COMEOFFERFRE AV Frro—Eitst
BEHNTRBIND =LA, hv_AFi X REOMYE
MIeE 2 5 ERECHE L FEBEZHERK, X5
BEEEERCL2DENMEOFE, TLTIVER
EEHBOTER L% LMERYEATEY, &
BREYFETI G EE LD,

5. B ¥

ABFFEETT 5 bl v HBREEAEREONREA
Kie b RIS EGR S XEMB HTE 12, %
TBILEEGREHEARIES « ROSRERICIIAE
BRKRPEFRRIC Y » TEEOFEV RS VICEIE
FEE, CCRESHLBLEFS,

X TN

BAER - HESRE
(1964) FEW X 5 BHOFHBEHH BT 5098 (1.
BRI, 19-3, 1-12.

BAEF -HEERE (1966) FEIZ I 3BFHOFHREW
B3 »HHE (2). HRTIFERIR, 20-3, 1-5.

SILRE (1992) BOBEERED, KEI, 28-2, 111-119

IsHi0KA, H., Y. HATAKEYAMA and S. SAxacuTI (1988)
The Hearing Ability of Red Sea Bream Pagms
major. Nippon Suisan Gakkaishi, 54, 947-951.

FERE « SEREFE - IUABKES - FUABE (1992) 7=
v A OBERRE VT, BAKEESEE, 58, 66-61.

EHEEF AN-KE H-BHEZ -BALME (1990)
FEHBIC L B =51 OWEHR, KORKERABS
FREFEHRESE, 14, 29-39.

BAEH - LUFE— 1990 T 7/ EREHEER =%
BKER = v 2 —FFEHE, pp. 1L

JIAEZ Q977 BEARE, EEHEER, R, 491-509.

HREERE - EUERT (1970) BFEI2BFOFEEHC
B4 28 (3). MBPEER, 24-2, 1-5. :

BEFE - BIURD (1975) FE I 2RFOFHEH
BE3 2 0F%E (4). BMPTFEEER, 28, 1-22.

REEE -SWWRT (1976) FTE I 3 BFHOFRREBC
BE3oHHoE (5). EARDIoERiR, 29, 147-162.

EEEE (1984a) KHF &£, BHREE, 167, 256-259.

FEREE (1984b) KAFOFM, EEEREE, 167, 259-263.

FEEE (1984c) HBHEHOBRTOM L KFZT5
USRS L RBH. @R, 167, 290-296.

RJ. ==V 7 (1978) KHEFZBOFEE (LBHR, BRE
Bee). EIHIRR, B, pp. 193.

TAKEMURA, A. (1969) Studies on the Underwater
Sound-II, On the Diurnal Variation of the
TEMPURA NOISE in the Coastal Waters of
Nagasaki Prefecture. Bull. Fac. Fish. Nagasaki
Univ., 28, 31-41.

RS B (1984) KEROFET. BRI, 167, 290-296.

— 19 —




WERA - B -8 BE - UdhE-

Mt 85 TREHAR - R E— (1988) BEOEHETOFE YAMAGUTI, Y., W.SakamoTO and T.INAGAKI (1975)

IR OVC, BRBFAFEKESTBRHS, 63, 1-4. Spectrum Analysis of Sound Made by Feeding Fish
IWHEZEST (1981) AoFEHRZFICET 5%, EBRFERE in Relation to Their Movements. Bull. Fac. Fish.,
Bk EFEMRERME LR, pp. 710. Mie Univ., 2, 39-42.

— 20 —





