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Effect of Artificial Noise from Offshore Wind Power Generation on
Immunological Parameters in Rock Bream (Oplegnathus fasciatus)

Kwang-Min Choi, Min-Soo Joo, Gyoungsik Kang, Won-Sik Woo, Kyung Ho Kim,
Min-Young Son, Son Ha Jeong and Chan-Il Park’

Department of Aquaculture science, Gyeongsang National University, Tongyeong 53064, Korea

Offshore wind power generation is an energy generation field that is rapidly developing owing
to the increasing demand for clean energy. However, the physiological response of fish to the under-
water noise generated during construction or operation of wind turbines is unclear. We confirmed
the effects of sound pressures of 125, 135, 145, and 155 dB/uPa, including 140 dB/uPa (the standard
sound pressure for noise damage recognition in South Korea), through serum analysis in rock bream
(Oplegnathus fasciatus). High mortality induced by reduced immunity through artificial infection after
stimulation was confirmed. These results suggest that rock bream is negatively affected by the noise
generated during the construction of offshore wind power plants.
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Table 1. Clinical biochemistry tests including ALB, GLU, GOT, GPT and TCHO in rock bream

Time Decibel Total Body Serum levels
course  levels length weight ALB GLU GOT GPT TCHO
(cm) (8 (g/dL) (mg/dL) (U/L) (U/L) (mg/dL)
Control  15.4+1.4*  93.3424.6° 1.7402* 128.0+55.7°  45.3+50.9°  8.0+1.0°  184.0+43.5%
125 dB  14.842.0°  64.1£17.6° 1.8+0.2°  77.3451.2°  54.3+38.6"° 15.3+13.5° 247.3+12.5°
1h 135dB  14.0+1.7°  52.8423.1° 1.440.4° 112.0+44.8°  25.0426.9*°  6.7+4.9*°  203.7+60.5
145 dB  15.3+2.1*  80.9435.9* 1.5£0.1° 109.7437.3%  12.0+4.4° 7.3+1.2°  213.3+34.8°
155 dB  15.3+1.0°  83.9+15.0° 1.5£0.3° 133.7462.9°  17.3+9.2° 7.3+0.6*  217.3+11.4°
Control  14.1£1.4*  70.1+12.8° 1.4+0.1*  63.0+16.1°  53.74#23.7°  7.0+¢1.0°  169.3+49.3®
125 dB 15.9+1.5* 100.1+19.1* 1.540.1°  71.0#42.3*  17.7+4.9°  10.3£1.2°  244.7+35.3%
3h 135dB 132417 60.2+16.7*° 1.3£0.1*°  83.7#£55.9*°  223+10.5°  7.0£1.7°  197.3+£37.0%
145 dB  13.9+1.0°  75.9+£383* 1.5+0.6°  77.7+11.8*  17.046.6" 6.742.1*  163.0+60.9*
155 dB  15.7+1.2*  88.4+7.2*  13+0.1°  84.3+11.9°  18.3+6.4° 9.043.6*°  252.0+15.7°
Control  14.8£0.7°  74.2+19.8* 1.0+0.1*  32.5+7.8° 12.745.5% 7.040.0*°  173.7+30.9°
125 dB  14.6+1.7*  78.4426.3* 1.1£0.1*  99.0£19.0°° 25.0422.5*  9.7+4.6*  160.3+27.0°
3d 135dB  155+1.0°  83.5%13.8% 1.0£0.1° 114.7£38.2%® 35.7420.0° 8.7+#4.6° 151.3£34.6"
145 dB  152422*  79.0+38.8" 1.1£0.3*  160.0£63.5°  23.0+3.0° 7.343.2%  174.3+40.5°
155 dB  15.2+0.8*  73.449.0°  1.0£0.1*°  71.3£70.0°  18.749.1° 6.742.1*  168.3+2.1°
Control  14.9+1.3*  76.5+27.6° 0.9+0.1®°  46.7+17.6°  13.7+7.4" 5.7¢1.2°  184.7£24.1°
125 dB  14.740.7°  66.6£7.0°  0.8+0.2°  87.7+78.0°  54.3+50.8*  5.040.0°  104.0+27.1°
7d 135 dB  153+03*  81.249.5°  1.0£0.2®®  97.7+£32.7*  21.0+1.7° 9.7+4.6*  148.7+20.1%°
145 dB  154+0.6°  73.9£7.0°  1.0£0.0°  653+31.0° 24.7+16.8*  8.042.6°  136.7+4.5%
155 dB  15.4+0.6*  80.5+0.7°  1.1+0.1°  96.0£31.0°  42.7+49.0°  5.7+3.1°  146.3+£36.5®
Control  153+1.5%  77.2430.5° 1.2+02°  85.7+4.2° 523436.1*°  6.7£12% 244.3433.7°
125 dB  15.6+£1.9*  85.6422.9* 0.9+£0.3°  34.0£27.6° 29.3+18.0°  4.3+0.6° 86.34£22.2%
14 d 135 dB  14242.0°  622420.9° 0.9+0.4*  69.3+47.7°  15.7+8.1° 4.0+1.7 91.0+62.2°
145 dB  16.4+23*  96.6+49.9" 1.0£0.4°  31.0£2.6° 15.343.1° 43+0.6°  118.0+64.1°
155 dB  14.7£1.2*  66.6+9.8°  0.9+0.1°  73.3+9.7°  383+11.6°  5.0+1.0° 116.7+38.5"

% Abbreviation: decibel (dB), albumin (ALB), glucose (GLU), glutamic oxalacetic transaminase (GOT), glutamic
pyruvate transaminase (GPT) and total cholesterol (TCHO)
% Data are presented as means + S.D. for three fish. Significant differences were noted at *P < 0.05 when compared
to the control group.
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Fig. 1. The cumulative mortality rate of rock bream
artificially infected with Streptococcus iniae during 10
day after noise exposure.
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