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Effect of Dynamite Explosion Work Noise on Behavior of Israeli Carp,
Cyprinus carpio in the Cage of Aquaculture

Hyeon Ok SHIN

Dept. of Marine Production Management, Pukyong National University,
Pusan, 608-737, Korea

This paper described the relationship between the behavior of the Israeli carp, Cyprinus carpio and the environmental noise level due
to the dynamite explosion work. The experiment was conducted in the cage (L10XW4XD4m) of aquaculture located at Chungjoo
Lake, Chechon, in 1997. The fish trajectory was obtained by the telemetry system in which a pulsed ultrasonic pinger (50 kHz, ¢16
XL70mm) attached to the fish was tracked three dimensionally, and the underwater noise levels were measured. The results of the
study were as follows: 1. The underwater noise levels in the normal blasting measured at a distance of 400 m from the source of
noise increased by 40 dB (re 1 uPa) compared to the levels before explosion. The dominant frequency and the increased power
spectrum level of the underwater noise by the explosion work were 75 to 100 Hz and 22.9 to 35.3 dB, respectively. 2. The underwater
noise levels in the test blasting measured at a distance of 350 m from the source of noise increased by average 49.5dB (re 1Pa)
compared to the levels before explosion. 3. The swimming area of the fish was reduced with the time after explosion, and after more
than one hour the fish represented the similar swimming area and behavior to the status of right before explosion. 4. The swimming
depth layer of the fish was most of the case at the sea surface less than 1.0 m except during explosion or right after of it. But the
fish swam downward when an external stimulus like the explosion noise was given to the fish. 5. The average swimming speeds of
the fish before, during and after the works were about 1.2 times, 1.9 times and 1.0 times of the body length, respectively, and the
speed of the fish with explosion was faster 1.6 times than the speed without of that. Consequently, the explosion noise levels measured
by this study were sufficiently high to affect the fish, and the heavy shock by the explosion works could produce a considerable

unfavorable effects to the fish.
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Fig. 1. Drilling drawings (a) and crossection of drilled hole
charging with gunpowder (b) used in the test blast-

ing.

Table 1. Specifications of drilling used in the test blasting on
December 22, 1999

Serial Drilling Number of Drilling Gunpowder Gunpowder
No length  drillings space  per hole  per blasting
W @ Gy (ko
1 6 12 1.2 6.0 720
2 1 3 12 0.2 496

4 2 12 20
3 6 13 1.2 6.0 78.0
4 6 19 12 45 85.5
5 6 10 12 6.0 60.0
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Table 2. Specifications of underwater noise measuring equip-
ment used

SEL Y
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Table 3. Specifications of pinger used

Specifications
Frequency range: 10Hz to S0kHz (£ 5dB)
Receiving sensitivity: 180 dB
(0dB=1V/uPa, Pre-amp gain included)

Frequency range; 7Hz to 90kHz (+ 3dB)
Measuring range: 100 to 180dB

Frequency range; 10Hz to 100kHz (+ 3dB)
Receiving sensitivity; —180 dB
(0dB=1V/uPa, Pre-amp gain included)

Frequency range: 10Hz to 100kHz (+ 3dB)
Measuring range: 100 to 180dB

Frequency range: 10Hz to 165kHz (£ 3dB)
Gain range: 20dB

Equipments
Hydrophone (OKI, ST-1001)

Underwater sound level meter
(OKI, SW-1007)

Hydrophone (OKI, ST-1020)

Underwater sound level mefer
(OKI, SW-1020)

Tape recorder (SONY, TC-DSM)

FFT-analyzer (AND, AD-3525)  Frequency range: 1 Hz to 100kHz

Input sensitivity: —1204B

Input range: 30dB to —60dB

Resolution: 1125, 1/50, -, 1/3200 of frequency range

A/D conversion: 14 bits
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Depth 46 10 68 gleXLe2 1T 6
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Fig. 2. Schematic diagram of the biotelemetry system used to
monitor the behavior of fish.
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Table 4. Measured underwater noise levels in the blasting,
Choongjoo Lake on May 2, 1997

Distance (m) from Underwater noise levels (dB re 1 ¢Pa)
source of noise

Before explosion  During explosion
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Table 5. Measured underwater noise levels in the test blasting,
Choongjoo Lake on December 22, 1999

Distance (m) . Underwater noise level
Serial
from source (dB re 1¢Pa) Remark
of noise Before blasting  Blasting
1 95.0~98.0 >143.0 Ground A
(148.0~153.0)
2 95.0~980 1510 Ground B
3 95.0~98.0 >153.0 Ground A
350 (1540~156.0)
4 95.0~98.0 140.0 Ground B
5 95.0~98.0 >143.0 Ground A
(144.0~146.0)
Mean 96.5 >146.0 (148.3)
Notice: The values in the ( ) of noise level denote estimated
one.
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Behavior of the Israeli carp by the time which is related to the frequency of the explosion work. (a) swimming speed, (b)

distribution of horizontal behavior, (¢) distribution of vertical behavior.
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Fig. 6. Swimming speeds of the fish by the time.
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