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Preliminary study on sediment oxygen demand of marine
cage aquaculture in Dapeng’ao Bay
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Abstract: Sealed incubating experiment about the sediment of seawater cage aquaculture in Dapeng’ao Bay was conducted in May

2005, and in-situ investigation of the environmental factors was also made, these factors include water temperature, DO, BOD,, COD

and pH. The result indicated a significant SOD appeared in the testing area and the values of SOD in cage area were higher than that in

the contrast area. Nonlinear variations were determined between SOD and incubation time, meanwhile, preferable pertinences between

SOD and DO, COD, BOD; and pH were determined.
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Fig. 1 Sampling stations of fish cage aquaculture area in Dapeng’ao Bay
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Tab.1 The latitude and longitude of the sampling
stations’ position

44 station £ % longitude ¥ latitude
i E 114°30. 9366’ N 22°34. 6483
2 E 114°31. 5133’ N 22°34. 7614’
3 E114°31. 3982 N 22°33.9813'
4 E114°31. 3464’ N 22°33. 6855’
5 E 114°31. 3021’ N 22°33. 8597
6 E 114°30. 7887’ N 22°33. 8645’
7 E 114°31. 0870’ N 22°33. 8990
8 E 114°31. 2635’ N 22°34.2611
9 E 114°30.7972' N 22°34.1867'
10 E 114°31. 5725’ N 22°34. 3826’
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Fig.2 Schematic of experimental equipment
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Tab.2 Sediment oxygen demand in Dapeng’ao Bay mg-L™
Hegrmtiald - PIREFSEIX cage area

experivental 3535 459 5 BU et con s s

time sta. 3 sta 4 sta S

0: 00 0.0 0.0 0.0 0.0 0.0
0.50 4.4 3.4 3.0 7.2 -2.6"7
1.00 19.4 17.2 22.0 15.2 5.2
1.50 26.2 26.4 30.6 24.4 10. 8
2.00 31.6 32.0 36.6 29.0 19.2
2.50 37.4 36.2 42.8 33.2 25.0
3.00 42.6 40.2 48.2 38.4 30.4
3.50 48.2 44.8 52.6 41. 4 35.4
4. 00 52.2 50.0 58.2 43.0 38.6
4.50 56.8 51.8 61.2 44. 4 39. 8
5.00 58.2 55.2 63.4 44,2 42.2
5.25 61.2 56.4 65.4 43.9 43,6

E: « ERFIBBBMOREE, RN TSR
Note: * Qutliers appeared in the incubation process were eliminated in
the calculation.
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Fig. 3 Temporal variation of SOD
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Fig.4 Curve estimation of SOD and incubating time in sta. 5 and sta. 6
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Tab.3 Sediment oxygen demand in
Dapeng’ao Bay g:(m?-d) !
SR d UK cage area 1
. 1 X X
eerimemal 3 B3 4 3 5 gy VIR XK
time sta 3 sta 4 sta 5

shellfish area contrast area

0.50 5.28 4.48 4.16 7.52 -0.32°
1.00 5.60 4.72 6.64 3.92 -0.08"
1.50 4.27 4.32 5.4 3.79 0.16
2.00 3.56 3.64 4.56 3.04 1.08

2.50 3.65 3.46 4.51 2,98
3.00 344 3.12 4.19 2.88
3.50 3.34 2.93 3.82 2.54 .85

4.00 3.18 2.96 3.78 2.26 .82°

1. 66
1
1
1
4.50 3.08 2.63 3.47 1.97 1.56
1
1
1

.81

5.00 2.62 2.38 3.04 1.50 .34
5.25 2.65 2.29 2.97 1.33 .31
SEXME 3.62 3.30 4.27 2.70 .24

average 3.73
HE: « ERNREINFEME, HHRTUER

Note: * Outliers appeared in the incubation process were eliminated in
the calculation.
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Fig.5 Sediment oxygen demand in each sampling station
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2.3 R SOD 5k DO X FH
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4 i, MR BEXEE T &K DO fH,
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b WA AT HE S 54 8.87, 9.22, 8.63 mg
L7, BB R T H R A S e 4 R
(AL 4.52 ~8.35 mg-L™', ik, MAX
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Tab.4 Water quality factors of aquaculture area in Dapeng’ao Bay

N CLETT: TEFAR | WK
i’ﬁ;{_ﬁ cage area shellfish area  contrast area
stahon Bk sta, Sk sta. sta. sta. sta.
@ 3EHise3 4Bdsad SEWsas 6BHsat 10 EHsta 10
JKIHF/m  sea water depth 5.7 4.5 5.5 5.5 1.5
K2 surface 26.8 26.8 26.7 26.7 27.0
KiB/C F1 2 middle 26.8 26.8 26.8 26.7 26.8
J&JZ bottom 26.5 26.6 26.5 26.1 25.9
] # 2 surface 9.31 8.24 9.16 9.25 9.53
dils)sool/v ;f;ygen 122 middle 9.18 8.50 8.65 9.28 9.57
J&E 2 bottom 8.33 7.99 8.35 8.76 8.95
2 surface 8.21 8.24 8.25 8.13 8.16
pH F1 2 middle 8.15 8.21 8.21 8. 14 8.20
J& 2 bottom 8. 11 8. 18 8.24 8.13 8.16
. 2 surface 1.17 1.07 1.07 0.96 0.76
. BODy/me:L 12 middle 1.25 .37 1.07 1.10 0.93
biochemical oxygen demand
J& & bottom 1.27 1.59 1.44 1.16 1.18
. 72 surface 0.32 0.30 0.31 0.36 0.50
COD,,/mg-L H1J2 middle 0.70 0.65 0.38 0.37 0.53
chemical oxygen demand
JiEJZ bottom 0.77 0.70 0.24 0.38 0. 60

DO MW f B BAE 10 SR 2, BfME
HHTE4 SIEMEZE. N DO MEESARE, &
MEREHE, ERHRZEZRBRKERM A
e

WS i, SODME [#4.27 g-(mw’+d) ']
EEWS S (KBRS 5 m), JKZHE/KE DO
(8.35 mg-L™") EEIARA, HK DO HFAIKIRE
KRBT 0.81 mg L', Mk DO FE{KIEE &AM 3
B (KEHNS.7m), SOD{HikF| T 3.62 g+(m?
d) 7', R E M. I SPSS BT It B

BEAXMT, T SOD, FEIZ K DO KA
KYERH R XE -0.900, 1ERFENEKFHN0.05
i, FitRRAHERRR0.037, W —HEBE
AR

XEHITIR P SOD 5K )Z /K DO Z [ 77
TEEBGRM LN, AP REENERX, JIH
Yy SOD — BB, BiRif SOD R P HEH
HK-TLBW) DO sk, ANz RS i Sk TREGE,
FRStEEE, RZKE DO RIRREARAA T,
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Tab.5 Relationship between sediment oxygen demand and seawater DO variation in Dapeng’ao Bay

i H item 3 5 sta 3 453 sta.d  SEYstas 6 Sifista 6 10 5uf sta 10
KB/ m
wator dopth 5.7 4.5 5.5 5.5 7.5
2 -1
S0D,/g:(m’ -d) 3.62 3.30 4.27 2.70 1.24
sediment oxygen demand
= . -1
JE/= %K DO/mg-L 8.33 7.99 8.35 8.76 8.95
DO of bottom sea water
/K DO FEARIRSE ADQ/mg L™ 0.98 0.25 0.81 0.49 0.58
reducing range of DO ) ) ) ) '
2.4 fA#Y SOD 57kk BOD, H)% & 2.5 {fFR4 SOD 57k COD,, W% &

AYKEER 5 Mk i BOD; gk 4 fiiw, BOD,
MEEMAELEIE, ERHEXEZRERK
B EH . SOD,EREH S S, KEEKK
BOD; JAE|T 1.44 mg-L™", RIIEH, I SOD;
B 10 Suf, JLIKZE/KK BOD, X 1.18 mg
L7, RHERR . XEBVTEY SOD 5K 2K
kit BOD, WfFfEE —E AR E, SOD 5 ABOD,
(IEJ2#K BOD, 5K)Z1§/K BOD, {2 1H) Al
FZBR=1.000 (P=0.014), 5JiKZ%/K BOD,
FIMEZEBR=0.600 (P=0.285) (£6), &M
BRI OL I SRR AT RE 2 DU SOD fH & g X,
TR HFEE RENAEIL LR, £495
g, KIESZMEMFWE T, TR KA LY R
KIEER, & BUKEKIEB R K BOD;,

®6 Y SOD SkFRAFHIER

Tab. 6 Relationship between sediment oxygen demand
and water quality factors
I H item R P
ABOD; 1,000 0.014
ACOD,, 0. 800 0.200
ApH 0. 667 0.219
JKJZ#K BOD,
BOD in bottom water 0. 600 0.285
JREIEK COD,,
CODy,, in bottom water 0. 900 0.037
JEZMK pH 0,300 o

pH in bottom water

WNF 4 iR, KK COD,, W75 ke ¥t b 35 A
%, mRE. 12 RZRKEE (5 SHBR .
WIEERKME 3 S5, AT 0.45 mg-L7',
HWRE4 S, #n0.40 mg-L™', 6 S35F 10 &
W E RSN AR L4 /N, SOD 5 ACOD,, (K2
7k COD,, 5% Z#F/K COD,, M) MHXERK
#70.800 (P=0.200), 5JEJZ#/K COD,, BIF X
RPCH0.900 (P=0.037) (%£6), XA LI
MIFEFRFE X R 2K AT R 55, TR
] b R KA AT B DL B 16 1 X B 42 1
JEH

715, MK ABATLIE S, Kik pH 28—
EREN, MARK3 S, 4 SRS 53, Kik
pHIRZE . P2, RBKIGER ., WA+ REF
FHIXH 6 Sl FixT B 10 B3, /Kik pH MIBH
B MM EME, %6 fi, SOD 5 ApH (JEJZ
#k pH 5KZ1K pH MEH) WERER =
0.667 (P=0.219), 5jKZNK pH WAHX:EE R
=0.300 (P =0.624), BT Y 2 AERIXHE A
PH BB = —E W, 5KZEEK pH
REAK. RIEFE, TR N MK TR K
AU REE, TR A 40 5 20 18 15 5 H R
B, PAERYEYIR .

3 NS

(1) RESHMMAFESERY T RBEE K
AU S G R e IR B T34, 355G BB e T
A, HARF A Cubic REMHHA

(2) KSR 045 3778 X DLALY SOD B T 8¢
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k% KBS MRS XTI RIS BT 39

FHIME, TR 373 g (m’-d) ", BRIEXH
2.9 1%, RWEBKH 1445, 5CHIER SOD 45
REE, KBSBMNFEFEX TR A LS R A

(3) Ui SOD 5K 21K DO £ 8 % fi 4l
¥ (R=-0.900, P<0.05), 5% 7K ABOD, (R
=1.000, P =0.014) FKE#H K COD (R =
0.9000, P=0.037) REETFAH%,
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