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Effect of the Piling Work Noise on the Behavior
of Snakehead (Channa argus) in the Aquafarm

Hyeon Ok SHIN
Research Center for Ocean Industrial Development
National Fisheries University of Pusan, Pusan 608-737, Korea

This paper describes the relationship between the behavior of the snakehead (Channa argus) of 44cm
long and the environmental noise levels due to the piling work. The experiment is conducted in the
aquafarm located near Asan lake, Pyongtaek in 1993.

The fish trajectory is obtained by a biotelemetry system in which a pulsed ultrasonic pinger attached
onto the dorsal is tracked three dimensionally, and the noise and the vibration levels both in air and
in water are measured. The results of this study are as follows::

1) The noise levels in water and in air and the vibration level measured at a distance of 90m from
the noise source, increased by 36.5dB (re 1uPa), 23dB (re 0.0002ubar) and 5.9um repectively compared
to the levels before piling.

2) The highest variation of the swimming speed was observed right after the piling works and the
width of variation decreased with the elapsed time. The average speeds of the fish before and during
the works were measured as 0.8 times and 1.1times of the body length, respectively.

3) It is found that the fish escapes into the mud of the aquafarm when a heavy shock wave
occurred. Consequently, the heavy shock by the piling works could produce a considerably unfavorable
effect to the fish.
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W A: area of piling work

B B: area of setting off the dynamites

@ 2 test aquafarm

@ b: observation points of traffic noise

and vibration

@ c~f: observation points of noise and
vibration during setting off the dy-
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Specifications of equipments used in the noise level and the vibration measurement

Equipments

Specfications

Hydrophone (OKI, ST-1001)

Frequency range: 10Hz to 50kHz ( + 5dB)

Receiving sensitivity: —180dB (0dB=1V/uPa, pre-amp

gain included)
Underwater sound level meter
(OKI, SW-1007)
Vibration sound level meter
(IRD Mechanalysis, 308M)

Freqency range:

Gain range: 80dB (10dBX7+1dBX10)

7Hz to 90kHz ( + 3dB)

As vibration meter
Frequency range: 12 to 1000Hz with vibration pickup sensor

Maximum sensitivity

Peak-to-peak displacement: 0.03um

Peak velocity: 0.03mm/sec

Amplitude range

Peak-to-peak displacement: 0 to 3000um
Peak velocity: 0 to 3000mm/sec

As sound level meter

Frequency range: 20 to 10kHz ( £ 3dB) with microphone
Amplitude range: 45 to 140dB (re 0.0002ubar)

A ER3AL, TF 252 2598 ¥ vlolaz
E& #B3AY 3 B 2Z A SHIHS &
S 2 A% 23 A ALE Table 17 2ot

3. Agolo REdE =3 &R

ulo] o AW ER 7He AEA FF& A

71 9% EHoz gol FEHI
(transponder) &-& HA (pinger) 59 &%
718 A YA RANA 1 A e 9

A}, o7& FAYJo e APdde E
Z9 (Mitson and Storeton-West, 1971; Arnold and
Metcalfe, 1989) Ht} &7} tdste] vlad 2%
2% BAE Bo] oj&3th AFH FHo] ofd
B%ole A&%A (Ichihara et al, 1972; Gray and
Haynes, 1979)2.2, A¢d $92 Lo A74
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Table 2. Characteristics of pinger used

(LBL, Long Base Line) 4} (Hwakins et al, 1974;
Konagaya, 1982; Konagaya and Cai, 1988; Shin, 1992;
shin et al, 1994a, 1994b, 1994c) 22 Z&3 A9
ARE FHs= A7 g

Agole §4 FoFoA AAS =L FolFe A7
T Ao Jloenz z2gu FAS LaE olF9
d5< LBL oz FHIY ANFold YXE F

—_

Z4?5}71 AAAM 25 PAS FAE 22 FAY
A3E HYstd 1 928 BASe Had FRH

2 33 AAE 743494

D 23 37

A AL A=Y PAY AL Table 29 2
.

Ae3 FAY 289 ¥92 Tl AY Axd
w2} Omol A 950msec, 200mol A 3,190msecE ¥ 3HH,

Frequency SL PW __ Range Size Weight in  Life(days  OSC.
Type (kHz) ~ (dB/paatim) (msec) (m (mm) water(g)  at 1Hz mode
Depth 525 160 20 1000 ¢20XL100 24 7 RC

* SL: source level; PW: pulse width,
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Table 3. Measured underwater noise levels without piling work

No. of Noise in water ~ No. of  Noise in water ~ No. of  Noise in water  No. of  Noise in water
aquafarm  (dBre 1yPa)  aquafarm . (dBre 1uPa)  aquafarm  (dBre 1Pa)  aquafarm  (dBre 1uPa)
1 1100 14 109.0 28 107.0 57 97.0
2 1110 15 105.5 29 102.0 58 1125
3 108.0 16 111.0 30 112.0 59 113.0
4 1140 17 109.0 31 95.0 60 100.0
5 1150 18 107.0 32 107.0 61 1035
6 1205 19 108.0 33 102.0 62 110.0
7 109.5 20 109.0 AU 1025 63 108.0
8 1040 21 1100 35 112.0 65 1165
9 1130 22 1100 36 109.0 66 1045
10 104.0 23 1170 37 1100 67 990
11 105.5 24 109.0 49 99.0 68 117.0
12 104.5 25 107.0 50 101.0 69 106.0
13 109.0 27 1100 56 1130 70 1200

Mean 106.6
N2EAE AT Ao 243 FojF & TR dES 20m FUol dtF T B £0lB FHPoE
o IRAY AH3A e e FolFe A 2T +F  153dB, HAFL 10m Fdol otz YA wigg
25yd g Jetd Zolt, 2494 FHE e BE T f=2 126dB, FEA T 1431dBolAeH, EFE
g gddon, % BH SdA 3 FoF  Hake 970tk AFEHE Ad 03um, HA 01
AA o) HEAE 1066dB (re lwPa)olich o] ®e  um, ¥ 6.1umZE UEbGoH, EFAAE 770Ut
HEd F540S 89S 613dB (re 0.0002pbar), Fv  °] W9 F5 A gdo Fd L 84.3dB, VFEEE
AFHAE 0.2umolN 2 A=A B 0.18mm/secol At FLTALZ At FF &
Table 4. Measured underwater noise level and ¥ ANE 36508, T AEE 2B ATEAE
vibration level in aquafarm(No. 19) du- )
ring piling works
lf)rljrtjnsc;fgz Noise in water vibration %z — ng"f'?r:.’ﬂ??:]ém
of moise (dB re 1yPa) (ym) g
130.0 0.5 ,S,
126.0 0.7 g
145.0 20
147.0 22.0 s AN,
0 1460 - ¢ ® ©
1530 100 Frequency (ktz)
1500 40 Fig. 3. Power spectrum levels of underwater
noise in aquafarm before and during piling
1480 36 works. The solid line and the dotted line
show the spectra during 20m long and 10
Table 45 FAZUA 28 FolFdAA ZHF & m long piling, respectively, and the third
o 9 AES Jed Aot 22 28 #de 3 spectrum of the lowest level is that before

piling work.
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Fig. 4. Behavior of the snakehead by the time which is related to the frequency of the piling work,
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(a) swimming speed, (b) distribution of horizontal behavior, (¢) distribution of vertical behavior.
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Table 6. Measured underwater noise level and

vibration level by the distance during
setting off the dynamites or the dynami-

tes set off
I?;Ztr?]nzzu(rz) Noise in water  Noise in air vibration
of noise (dB re 1pPa) (dB re 0000bar)  (um)
10 176.5 - 80.0
71 1675 845 105
142 151.0 - 38
238 149.0 - 1.8

4 2gdos RE AFoE AgsHe JuAes
,as9ez 2 A r(m) Bojd £
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