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Effects of drilling noise and vibration on food consumption and
growth conversion efficiency of grass carp—— application of

stomach content method in situ
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Abstract. The Eggers stomach content method was applied in a simulating experiment in situ to study the
effect of drilling noise and vibration pollution un Crennpharyngodon idellus. The relationship of distance
with drilling noise and vibration intensity was analyzed. The change of food weight in digestive tract with
time could he described as S, =4. §97- """, and instantaneous gastric evacuation rate caiculated by the
formula was R, = 0, 3202gw. w. /(kg » h). Noise and vibration pollution presented significant effects on
food consumption, growth and growth conversion efficiency. Both food consumption and growih tend 10
decrease with the increuse of drilling noise and vibration intensity, with the former pticn being more
sensitive and the cffect on the later being higher.
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Table 1 Noise and vibration intensities of different experiment station and their changes with distance

1o L B & (m) Wi SR A (dB) &5 H % oh 55 18 (dB)
[hstance [rom station Noise intensity vibration intensity
Station _ . )
to polluting source Nl.eq Nlmax NLmin Vieg V1.max V1l.min

xj B8 2000 57.97 7.1 64. 4 48. 9 59.9+ 4.6 70. 3 b1.4
1 240 0.8+ 4.6 72,4 54,2 63. 71 6.2 75,0 oo
2 160 63, 1 +4.4 73.6 58. 7 66.2+4. 1 75.9 “6. 0
3 80 68.7+2.8 4.1 64. 4 E8. A Y. 6 85. 7 377
9 40 71.1x2.1 75.9 a7. 6 76.7t6. 1 8K. 3 a4, 7
3 20 7h.h=2.5 80, 2 70,1 83. 6% 2.5 89. 9 7.0
f 5 94.9x1.7 07. 4 81. 4 101.7x1. 6 104. 2 B4, G

« NLeq— %M S8 , NLmax— Bt KB AR NLmin—BR/DRAEE  V0Lcg— ¥ % , Vimax— B A s . Vimin- -
B Rohis,
1/(NLeq ) = (0, 00111In(1/D)+ 0. 0095 Ri= 0,9318 P < 0.0l
1/{VLeq > = (0.0012In(1/D)+ 0. 0086 R*= 0.9253 P <0,01
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Table 2 Determined and calculated parameters

of evacuation rate

AR (h) R S 8p Ins,
Time nurmber gW. W/ 100g
0 10 1. 217 4+ 3.831 1,439
1 3 2.458 £ 1. 359 . 859
4 3 2.272 £ 1.8B35 0. 821
3 3 2.076 £ 1.233 0.731
4 N 1.939 + 1.077 0.672
3 3 1. 870 + 0. 738 0. 625
A 3 0.931 + 1.618 — 0. 068
7 3 0.822 + 0. 822 — 0. 196
B 3 0. 208 + 0. 361 — 4. 156
9 3 0.187 1 0. 324 — 1. 676
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Table 3 Effect of noise and vibration pollution on 24h’s average contents in stomach and daily feeding amount
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HH 5 NS SRR (dB) S » SD Cy+ SD FE KR

Month/d Station Nl.eg Vieq gw.w./kg gw.w, /(kg+d> kJ/tkg+d) kit (I’ {H:
B 62.6—8.6 58.5—2.2 11.08+3.02 8&5.13%23.18 929,03+252. 98 o

1 £3.0=5.6 61.3—2,4 10,234+3.12 74.62423.98 B857.93L26].68 0. 307¢

2 66.6£5.9 BB.1=4.0 L. 8&7+3.31 75.65+23.47 8§25.61+£277.91 P=0.0877 0.276]

674 3 6§9.4+3.2 6%.2=7.6 L, 14+2.05 70.26113.78 766.69+172.19 df—42 0.133%

1 71.4—2.1 78.2.7.4 10.2712.50 77.264+19.93 843.16+217.75 0. 2800

5 78.0—1.4 82.3+1.8 10.05+2.59 78.93118. 88 861.41+216.9] . 312¢

6 93.8=1.9 100.9%1.4 & 39+3.03 64.514+23.23 703, 99+253,53 0. 0955

JBA 33.2=2.2  A0.0=35.3 1% 41+3.50 103.06+26.93 1124, 651 293, 84

1 62.1—1.7 66.6+4.0 12.8043.87 99.06+29.74 1081.01+324.55 n. 2854

2 66.4=0.9 6R.0+6.5 11L.91+1.99 88.914+13.47 970.24+147. 01 >=0.1945 0. 163

5711 3 70.4=0.6 73.9+6.5 10.924+2.66 83.91+20.42 915.72+222. 81 df =42  0.118C

1 72.740.9  77.7+2.6 11.394+4.70 82.28452.63 8Y7.86+5H74.133 0. 2281

3 77.5=1.9 84.1+2,6 10,7116.85 B7.55+36.14 955.39+394, 37 0. 2304

6 95.7+0.9 101.8x1.1 7.39—1.64 5A.80F12.61 618.81+137. 61 0. D05
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Month/d Station NLey Vleqy gw.w. /'kg g w.ow. /thged> kJ/(kg - d) o i Cii: P
REBEAl  57.3+2.8 61.344.6 9.0711.66 69.69412.74 760.54 139,00 '

| 57.7=4.1 61.6+5.9 8. 07+1.98 68.93+15.22 752,26+ 6605 0. 1862

2 62.3+2.6 63.6+3.4 [.00x1.77 69.20413.63 753, 13=148.79 I’=0.0621 0.1091

618 3 66.3+t1.6 63.844.9 7.08+1.895 54.14-£14.94 594.06£163.0% d 7 =42  0.0903
1 65.120.5 T73.8+6.0 4.5231.20 41.26x10.43 470.311+113.79 2.38=10 °
5 74.3+2.1 B4.7+=2.8 5.37+1.36 34.70+9.22 378 69+ 100. 863 1.35+ 104
6 95.211.6 102.711.6 4.532+1.80 34.71+13.82 2378.742 150,88 8.123110°°

WERE 57.94 7.1 52.9% 4.6 11.07+3.31 85.10+25.45 028, 73+277.74

| BO.8+ 4.6 63.7+ 6.2 10.704+3.26 82.21425.07 B897.09+273.36 0. 1726

2 65.1= 4.4 66,2+ 4.4 10,08 E2,60 77.464190.95 845 324217.768 P=0.1399 0. 1415

F 4 {H 3 68.7+ 2.8 68 6% 7.6 8 95+2.73 68.74+21.01 730.15+229.26 df =126 0.0088

4 71.14+ 2,1 76.74 6.1 8.53+4.85 65.58437.27 715.70+406,73 (. 0338

3 76,6+ 2.5 83.6+ 2.5 B.504+4.37 65.36F33.39 713 24+ 3R6.39 0. 0379
6 94.9+ 1.7 101.74+ 1.6 6.65+2.78 51.09+21.38 557.58+213.32 2.60%10 ¢
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Table 4 Effect of noise and vibration pollution on daily growth amount and ecological conversion e¢fficiency

o v W A L e B9 B (dB) Gel Eg

Station Nl.eq Vien g w.w. /(kg d} kl/(kg « d) ( Valw. w. (5%t) kl

A 7.9 7.1 29.9+ 1.6 11,38 . £2. 71 13. 37 12. &4
! 60. 8+ 4.8 63. 7+ 8.2 103, 8% 449.55 12. 45, 12. 54
2 65. 1% 4.4 b6. 24+ 4.4 Y. 94 46. 01 12. 83 12. 36
3 RE. 7T+ 2.8 68.6= 7.6 10. &1 50, 22 15. 78 15, 20
1 71.1+ 2.1 75. 7% 6.1 11.76 hd, 45 17. 63 17. 28
3 76,6+ 2.5 83. 6+ 2.5 7. 48 34. 64 11,45 11. 03
f 94. 94+ 1.7 101. 72 1.6 2,21 10. 25 4. 33 4. 18
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