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Abstract; The effect of noise and vibration from oil drilling on energy budget of C. carpio was determined with on-the-spot
simulating experiment method. The results showed that noise and vibration pollution had significant influence on food
consumption energy, growth energy, metabolism energy and excretion energy, but there are differences in affecting degree
and tendency. The food consumption, growth and ecological conversion efficiency all decreased with the increase of noise
and vibration intensity, in which food consumption was more sensitive, but the effect degree on growth was larger than food
consumption. Within the extent remarkably affected by pollution, the variation curve of metabolic energy and excretion
energy took a shape of U with the increase of noise and vibration intensity. Their sensitivity was the same as that of food
consumption and the affecting degree was significantly lower than that of growth. The influence of noise and vibration from
oil drilling on C. carpio can be divided into two stages, the first is that the reduction of energy supplement resulted in the
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decrease of energy consumption, the second is that with the further strengthening of noise and vibration, the feeding
continually decreased, but metabolism energy and excretion energy increased, co-action of them caused reducing of growth
rate. From the energy budget model of C. carpio under the different noise and vibration intensity, it can be further seen that

the reduction of growth rate always corresponds with the increase of metabolism and excretion amount.
Key Words: energy budget; carp; noise and vibration; oil drilling
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Fig.1 Experiment setup in situ
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Table 1 Drilling noise and vibration intensities of different experiment spot and their changes with distance

e ERIRER HFERERE (dB) HFriRZIRE (dB)
Shed N Distance from Noise intensity (dB) Vibration intensity ( dB)
ed No. .
pollution source (m) Yleq YLmax YLmin VLeq VLmax VLmin
it & Control >2000 57.9+7.1 64.4 48.9 59.9 4.6 70.3 51.4
1 240 60.8 +4.6 72.4 54.5 63.7 £6.2 75.0 55.0
2 160 65.114.4 73.6 58.7 66.2 +4.4 75.9 56.5
3 80 68.7+2.8 74.4 64.4 68.6 +7.6 85.7 57.7
4 40 71.1x2.1 75.9 67.6 76.7 £6.1 88.3 64.7
4’ 40 74.4£2.6 79.1 69.6 76.0 £2.7 81.2 68.6
5 20 76.6 £2.5 80.2 70.1 83.6 2.5 89.9 79.0
6 5 94.9+1.7 97.4 91.4 101.7 £1.6 104.2 99.0
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Fig. 2 Frequency spectrum feature of drilling noise pollution
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KEBERTAFBE R (P <0.01) s XA R A AR 3058 B L i 4 -5 30 S A BR 217 ¢« R, T
— BRI, BEHGRF S5IR3HHE 3] 76. 6dB 71 83. 6dB i, X HH A By i A IR AR AN AE KL BB ARKE 7= A B
SR, T 4 F R 5 IR 3IGA T 94. 9dB 1 101. 7dB B, HoApE A R B4 RFEHBERT HEEX HAK
22.7% M1 31. 9% ; 48 ) B oK R R B XHR S SR S M AR X BN, R S SRS %A F 71. 1dB Al
76.7dB B 74.4 dB #176.0dB i}, B S} AR K FER B/ EBEZF (BT BRIEE B EE REMAE
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Table2 Chemical compeosition of C. carpio and its feces and the mixfood

BB R bi i BR §5¥i 3 ﬁEl'E?: B Ry HLARE
Sampling species Water TON TOC Protains Fats Ash content Enegy contents
content (% ) (% D.W.) (% D.W.) (% D.W.) (% D.W.) (% D.W.) (kI/’g D. W.)
#f * Test carp 74.88 9.68 43.00 60.50 14.14 14.49 22.11
# 1 28{F Carp faeces - 5.65 36.95 35.31 3.36 30.47 15.64
Bi& 1L Mix food 16.47 7.54 41.76 47.13 7.51 12.48 20.36
* 2H0HT; D.W. 3T E Whole fish analysis, D. W. is the dry weight
£3 FEAEESEHIBEETEANRARRE BEERKEME KEHRYE
Table3 C,,., SGR and Eg of C. carpio under the different yawp and vibration intensity
e B IR SRR E C P
Exp. Groups Noise and vibration intensity SgRW Max &
groups (Tish No. ) Yleq Vieg (% D.W) (gD.W./kgd) (kJ/ kg d) (% D.W.) (% kJ)
%1 & Control 5(10) 57.9x7.1 59.914.6 0.75+0.09 23.3x1.5 474.3 £31.5 16.8£2.3 18.212.4
1 5(10) 60.8+4.6 63.716.2 0.73+0.14 23.7x2.4 482.1+48.8 16.5x1.6 18.0x1.8
2 5(10) 65.1x4.4 66.2 4.4 0.60+0.12 19.911.8 402.6 £35.7 15.824.2 17.2 24.4
3 5(10) 68.7+2.8 68.6+7.6 0.65+0.02 19.5x1.2 396.5 +23.6 17.4 20.7 19.010.8
4 5(10) 71.1x2.1 76.7£6.1 0.54+£0.27 18.8 0.3 381.3 5.1 14.7 £8.0 16.0 8.6
4’ 5(10) 74.4£2.6 76.0£2.7 0.57+0.20 16.912.1 342.9+42.1 16.9x4.1 18.4x4.4
5 5(10) 76.6 £2.5 83.6 2.5 0.35+0.29 17.3x1.6 350.1+32.2 12.519.4 13.6 £10.2
6 5(10) 94.9x1.7 101.7 1.6 0.17£0.10 16.8£2.1 340.4 +42.7 5.2x3.7 5.814.2
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Table 4 Nitrogen budget and excretion energies( U) of C. carpio under the different yawp and vibration intensity
e W SRS

Noise and vibration intensity

Cy Gy Fy Uy U

e T o (/e d) (&/kg d) (&/kg d) (&/kg d) (W/kg d)
St B8 Control 57.97.1 59.9 4.6 1.757 £0.117 0.382 £0.048 0.039 £0.005 1.336 £0.077 33.1x1.9
1 60.8 £4.6 63.7 £6.2 1.786 £0. 181 0.378 £0.074 0.040 £0.009 1.368 £0.134 33.91+3.3

2 65.1 4.4 66.2 +4.4 1.491 £0.132 0.302 £0.060 0.032 £0.009 1.157 £0.134 28.7+3.3

3 68.7 £2.8 68.6 +7.6 1.468 £0.087 0.308 £0.008 0.036 £0.005 1.128 £0.0 72 28.0+1.8

4 71.1 2.1 76.7 £6.1 1.412 £0.019 0.266 +£0. 140 0.022 £0.005 1.124 +£0.081 27.9+2.0

4’ 74.4 £2.6 76.0 £2.7 1.270 £0. 156 0.276 £0.102 0.019 £0.002 0.975 £0.024 24.2+2.4

5 76.6 £2.5 83.6 £2.5 1.297 £0.119 0.208 £0. 152 0.021 £0.005 1.068 £0.110 26.5+2.7

6 94.9 £1.7 101.7 1.6 1.260 £0. 158 0.086 £0.068 0.013 £0.007 1.161 £0.134 28.8+3.3

2.5 HREAERRRNCORE N KR SR

TR RE A K AR HEZSRR AR B ANRT4R T, % Warren 1 Davis'™ 9 /A Py RE B B S AR TSR 15
EMUHHEE ; SR B RR BSOS oy R Z A H RS SIRSIAIE NS TR 5. Nl L, 824 5 2 R RE 54 H R
P S IRBIR B K B X PR T MRS R, A K8 HEZERE L Ht ARl S B 2 AE R AR L
e, B YFHORAE SIRBIFIGKE 76. 6 dB 71 83. 6dB i, BB ANRATT G XM FER BRI LRSS
BAHEE KRB IER , LRSI, HFEMRE SIRSIFIG K ZE 76.6 dB 1 83. 6dB J5 , M f A= K AEFFMIK
IR R R

£5 TEESESREDEETEANEREER) HEER
Table 5 Calculated results on metabolic energies(R) of C. carpio under the different yawp and vibration intensity
— W SRS

Noise and vibration intensity

c G F U R

::E};s Yieq Vieq (kI/kg d) (kI/kg d) (kI/kg d) (k)/kg d) (k)/kg d)
%1 & Control 57.9+7.1 59.9 +4.6 474.3 £31.5 87.0+£10.8 10.9+1.3 33.1+1.9 343.3+26.9
1 60.8 +4.6 63.7 £6.2 482.2 +48.8 86.4 +£17.0 11.0+2.6 33.9+3.3 350.9+35.1
2 65.1+4.4 66.2 +4.4 402.6 +35.7 69.2+13.6 8.8+2.4 28.7 +£3.3 205.9+32.8
3 68.7 +2.8 68.6 +7.6 396.5 +23.6 75.0+2.0 9.9x1.5 28.0+1.8 283.6+18.2
4 71.1+2.1 76.7 6.1 381.3+5.1 61.0+32.2 6.0+1.5 27.9+£2.0 286.4+17.9
4’ 74.4 £2.6 76.0 £2.7 342.9 +42.2 63.2+23.2 5.1+0.6 24.2+2.4 250.4 +£25.6
5 76.6 +2.5 83.6 £2.5 350.1+32.2 47.6+£34.6 5.9x+1.4 26.5+£2.7 270.1+27.0
6 94.9 £1.7 101.7 £1.6 340.4 +42.7 19.6 +15.6 3.9+1.9 28.8+3.3 288.1+33.4

2.6 SHHRF SRS AR AR B A RO R RN
RIES R AR AR KB HEEE A HR BB AN B NI R € B E SRAE B4 R, TR R4 H R A SR s £
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REBMCTRA RN (£ 6) . TEFBIRF S5IRSIFMNT 68.7dB F168. 6dB Ht, #E A i) BB WA ARAR KT
HAI 5 i 4 20 7 SR B AT 76.6 dB A1 83.6dB )5, HAEB U MA SXHBA LB A ET BELR &
i SE A T A B, ML A A BB BAL TSRS BUR AN S B R F R AR, b S BRI E
WG ERR BB SRS MSEREMIET , 8 B R &6 B AR B3R B 23 K, T
1 AR K RSN BO AR B9 B B

F6 FERASIEER TE@E ERY THENRM
Table 6 Effet of noise and vibration intensity on energy budget of C. carpio

wme 1§ 7= 53R 3h58 & Noise and vibration intensity SRR
Exp. groups Yleq Vleg Eenergy budget models
%1 & Control 57.9x7.1 59.9+4.6 100€=2.3F + 7.0U + 72.4R + 18.3G
1 60.8 4.6 63.7+6.2 100€=2.3F + 7.0U + 72.8R + 17.9G
2 65.1x4.4 66.2+4.4 100€=2.2F + 7.1U + 73.5R + 17.2G
3 68.7+2.8 68.6+7.6 100€=2.5F + 7.1U + 71.5R + 18.9G
4 71.1x2.1 76.7£6.1 100€=1.6F + 7.3U + 82.3R + 16.0G
4’ 74.4£2.6 76.0£2.7 100€=1.5F + 7.1U + 73.0R + 18.4G
5 76.6 £2.5 83.6+2.5 100€=1.7F + 7.6U + 77.1R + 13.6G
6 94.9+1.7 101.7+1.6 100€=1.1F + 8.4U + 84.6R + 5.9 G

3 Wit54IE

B TR RS SRS HE H R i Sl R LA KR S5 3 ) A A N BB TAES I, e E M F
LG L B RS SR SHARIE + 20 R, BRI, O T BT 45 R B R Tk T5 e X 4 45 /K 7™ 5 2 3h 4
SRR , AT % T BRI ik . HERBLRAGTER T TR RE. AELHEBE
W, LRGBS SRS IR, LRI A RN =0, RE RO, MRIESS H RS SR 3 R84
Wtk , Rk RE XA REE. BAiRER SN X e — 0Bl A, — BT 5 ~15d B
T GRS 51 BB JE S it 18] b By B IR ER , BR ik e o U B e R R 4 H A > 25d BRIRH X4b, Sl
s TARBRIREH R R A #AT.

B TR R A T R8s B AT SRR vk, RS AR 3 SR IL R 7 7E , il B A8 i A W22 N R~ 7
WA RSB INER T ER . EAPIRAN T, BRIRERE 5FBRE R BFRARDR B X R, T o>
HAHE 1/(YLleq ) = (0.0011In(1/D) +0.0095 5% 1/(VLeq ) = (0.0012In(1/D) +0.0086 F L\ E &k,
BRRF7E = S 3 IR SITE MR T B9 1508 , STER KRR BE b o3 32 B XU A BUIR S8 B, 82 Bk
KA AT HE KA, TR IR LM B A T — 2B IE,

SRR A1 B Sy i B BB ARE BE, ABR ST IR B SR A B T T AR K AR B A
XBAR. BRAFTITF , FrRFaE MR ELR MBI 22 FU L, F 2R B R FERER R,
BPFAR T AR LR BWHEAR", BTRL, 2B 90 BT 8 37 19 4 B B S B 2 5 LA 9 P B 22
5, BT S ARREE 2 — B,

PR SR shim R aR e SRR AR AR A A SRR O 3 BE R (BRI
AR, SEE T AR B IIRE R R 75 SR 3hi3 B 3% R B/ Ma S K R B EUR, K
W A2 40m , S LR SRR = SR 344 09 71. 1dB A1 76. 7dB 5% 74.4 dB A1 76. 0dB; i A= < 5 R B2 I AH
XHBUIN, 29 20m , XL SF RS 53R 3G N 76.6 dB Fl 83. 6dB;BA K KRR MR LA BF KT HE, N7
AL B KRS SR shiR LI, AR AR K BRMXI S IR T IR T 77.5% TR RBU T T 28.2% . 5%
BHAERZRE SRS MBS AR , 732 2 82 B0 i S5 2000 75 s IR sh 4 TE B Y , et e A AU
RERERGH RS SiRsREE R, 2 U BURESE . LREFWPEMR T HHRE SIR3T5 5 84 1 2 H
Pl o ARIBBIFEER P 1] LLA B H RS 5 PR 375 Je s 82 8 2 i R o e A B B SR —Br BR R R BN
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LR SR YGA D —EREN , T RaEA R AR K T FE, b THtmr e s A < Al HR s
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RTFEERAR SRR LROFRERMFE " BB EERIN, YR SiRshk—5
BRI, B A 1R B AR SR B /NGRS, [ i AR AR R 3 B S I TS | A Ry A 3 R, T
XPFE IR BB EIME RS R, AR XA A A R, 3 T DL AT i IR 75 5 3R 3 15 5 | i AR 4 1
Pu A B A HR B3 R [l , B A KRR AN B AR RE R KB PR 2 R AR LIRS . WA RSS
FHUEFE 5 IRENAFMF T B4R AR BT AT LIA R, A KRB FE R MY RIS B2 -5 AU R 2 B2 A1 Al 23 AT
ZREFHRAEXTRL , T L AT A BRI ZEA TR, Xt st— P Uil , R RS S5 4R shis U & R U 2
BRI 5 2 e B SPGB 2

WEEEYON, AN AR E T RERERRFEINGE T BRAET| F2 AT I RERE WSk A Wi i 5), &
RET | —SeE 0T 3 RPN , X FPIENT 3 REHOR L EOE LI R AL ERI PR L RE M TR HK, A
5| REAE B b B R TR, (B 2 A, MBS , IR TH55 , O ZRAE I ZRAMR 5 [/ i, e BB | T D
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