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Fig.1 Study area and location of sampling
stations in Sansha Bay
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Tab.1 Localities of the sampling stations in Sansha Bay with depth and aquaculture species

biyiA G/ G K%/m SRR L g/ HiES KW/m  FEEH R
1 119.97 26.70  14.9£2.1 Kifa #if 11 119.71 26.63 11.6 2.1 ToFehk
2 119.96 26.66 8.3 3.5 Y 12 119.68 26. 62 5.8+1.0 K
3 119.94 26.63 8.1x1.5 K 13 119.65 26. 64 4.6 £0.7 Kkt
4 119.88 26.61 10.4£1.7 ToFR5H 14 119.68 26.71 14.4 1.4 K
5 119.81 26.60 13.9x1.7 k¥t Mg 15 119.70 26.69 7.8 1.3 K
6 119.76 26. 60 5.6+1.8 K¥gfh 16 119.78 26.74 8.3+1.6 Kt
7 119.77 26.63 8.9+1.8 K 17 119.78 26.75  14.1x1.2 k¥t #Hifa
8 119.85 26.65 3.3£1.5 ToFR5H 18 119.78 26.70  14.3 1.1 Kkt
9 119.91 26.66  15.3 +0.8 kit fififh 19 119.80 26.68 7.6+1.8 il
10 119.90 26.69  10.7 +4.3 KiEfa ffifh 20 119.83 26.67 21.3x1.2 bt
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Fig.2 Seasonal variation of DIN concentration in Sansha Bay
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Fig.3 Seasonal variation of NO, -N concentration in Sansha Bay
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Fig. 4 Seasonal variation of NO, -Nconcentration in Sansha Bay
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Fig.5 Seasonal variation of NH, * -N concentration in Sansha Bay
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Fig.6 Seasonal variation of PO,>” -P concentration in Sansha Bay
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Fig.7 Seasonal variation of DO in Sansha Bay
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Tab.2 The average of pH and salinity in Sansha Bay annually

L pH hpE briA pH EhEE
1 7.98 £0.60 27.04 +1.82 11 8.52 +0.29 26.05 +1.88
2 8.03 £0.53 27.71 £1.94 12 8.26 +£0.33 25.69 +2.13
3 8.02 £0.43 27.28 +2.02 13 8.24 +£0.08 24.71 £1.94
4 8.08 +0.51 27.61 £2.16 14 8.19 £0.41 21.21 +2.31
5 8.12 £0.51 27.88 +2.16 15 8.08 +0.20 22.65+1.70
6 7.96 +0.46 27.69 +2.28 16 8.26 £0.38 25.19 +2.16
7 8.13 £0.44 26.87 +2.28 17 8.17 £0.46 25.45 +2.27
8 8.10 £0.48 27.36 +2.23 18 8.25 +0.40 26.05 +2.53
9 8.19 +0.14 26.99 +1.75 19 8.13 +0.35 26.57 +2.28
10 8.29 +0.36 27.45 +1.74 20 8.21 £0.43 26.08 +3.28
50 30
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Fig.8 Seasonal variation of EC in Sansha Bay Fig.9 Seasonal variation of TDS in Sansha Bay
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Tab.3 Classification standard for nutrient levels of seawater

2% 5 DIN/ (mg/L) PO,*~-P /(mg/L) N/P BRK

I <0.2 < 0. 030 8 -30 HER

il 0.2-0.3 0. 030 -0. 045 8-30 R 5

i} >0.3 > 0. 045 8-30 HESR

Vp 0.2-0.3 > 30 BRI A 7R

Vo >0.3 30 -60 Bl A R BB R
VIp >0.3 > 60 BRI B R
Ny - 0. 030 —0. 045 <8 R h B SR

Vy - > 0. 045 4-8 R EIR BB B IR
Vy - > 0. 045 <4 ARG EE SR

2.1 2.2 R f IHER I = Ui
BUKAE EFRUEE K 4, NFTEML ERE,
ZUEHEIRE T KRR, ARG HEK 20K
JB, & Sl AL PR BR ER VR B2 R AE 0. 03 mg/L 1A
T AR BEWTE 0.3 mg/L LA, BFREHI N
FER; AF KW AUKETHLR & BEAK, (AK
H I PR R h Ve BT I3 1= T 0. 045 mg/L, 5 AR
HITETENE BB IR K A BRZ 4% 3 (L 15 PE R R 2R

YR B R T LR, KR40 sl A PE R R R YR
7£0.06 mg/L DA | KAETH AT E LA ST
BZ HBoXEHINASELZ/it 0.6 mg/
L, AR ERR ISR B 8 TRk £ M
BERRELVRE 5 E T Y, B AELLE 0. 04 mg/L DU
T, AR EWMEATLE 0.4 mg/L AN, 4 K%
Bk 57 R 7K R X736 T K = 28K AR , KRB 3R
TP EEESR

x4 ZEEEHKEEEFRLER (2009 -2010)
Tab.4 Eutrophication assessment for aquaculture area in Sansha Bay (2009 —2010)

Bt DIN/ (mg/L)  PO,*~-P/ (mg/L) N/P EHREH
#Z(3-5 1) Wl 0.206 0.025 9.241 B
HF(6-8 H) WMl 0.142 0.053 2.703 BRI B E S
hE(9-11 A) Bl 0.380 0.067 5.814 RPAF RGN B SR
£%(12-2 ) ¥l 0.229 0.025 8.937 B S

3 ifie

3.1 =ibEiEEkRAETLE SR EERT
Hi 2009 4EZ 2010 4E = Vb MRk R & 4R
BHEREU, NET A ERE, SV B ERE
TR REAF, B HRBIN IFE R, HE AR
WIEME BRI, KT WA SRS EEE S
FAL, AN EE SR NSRS ERE, =0
WA E=HE AVE A SRR BB SE S, K
TR, S5 IR R L, KR
B, s ARG 2001 4R 1 - 12 AXRERE=
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FKIRBAR, AT i DO S B BBk EFZER, R
KRR NO, ™ -N ¥R . =P EEREILA
LI NO, ™ -N Jy 3, 4 &5 B BALA K 70% DL L,
SUBIBRTCHL AR LN KT > &% >
%2 >HZ%, NO, -N 1 NO, -N fH 428 ki
H5 WA 2011 £ 2012 4E X = #RW Y
ANTK = FREE 5 I8 TR kh B AR AR AL VR 2 A — K
A FE RN NO, ~ -N PO, -P & H5 A5 fl #a #
SARIAEMA R, X T 68548 W 25 0
EHAZYE &S E 5 X A
FEFRBE XA T 22 T8
3.2 =ibEEEAREETLEE R

MFE S HATELE 3 20 4R35k, S VR
ff) DO /K FFEHI SR, 3{E iy 1991 4£f 7. 38 mg/
L [&Z 2009 -2010 £/ 5.47 mg/L, 7K4& DO #)

BRAE T 5 i T 3802 A7 5 22 1) P A R R R
Fo TZESABEREL I A 20 SF N EHZE
B EFF#FE 2009 - 2010 4 5 5 E 5 £] 0. 042
mg/L, 2 1991 4£1) 4. 67 {5 BEERER M =2K R
PrifED 0.030 mg/L, HRI =W E KBRS EE
W =R, BT U ZEARHE (0. 045 mg/L)
B KRB B SRS R . 32N AT e
BAUTILATE: (1) =W BEREABRKK
RAENEERRE, AH TEHEEVNERTS
A, R KB A AR IR AE B 7 X, AR 3R
FEAUSLT 20 4F3k B 459K (2) B WA SR 58 T
BURISE AN, SR 5 DR BRI ()t 2 00 B 2 4 4T
A BB K Py B 15 ) A I HR Y A
BTN G AETE GRS B Z 30, R 5 42
TR B, =V Bk IR IR Y B B AF 1 4
T KA 5 S8 K P H B4 T e, BEAOK TR AR 22,
IKREEFRWEEAE; (3)1F 20 FREE =V
¥ J 03t DX AR B R 2 J , 7K AR ML R
PERRRREL & B B AN, AR R BB eA
5 = HOATIR ER BIR S5 OR/INE DR B b B KR Y
Tl AV I K R AR 35 5 7K HE AR, 45 HoAb
FE T RERESRE, RINEA KR H R R 5
%[13] R

RS ZIEKBEERRGELL R

Tab.5 Comparison of water quality indexes in Sansha Bay in different years

iH 1991 4E¥{H 1998 4E¥{H 2000 4E¥E 2004 4E3E AJHA E
" (7.93 ~8.39) (7.95 ~8.11) (7.98 ~8.14) (7.96 ~8.52)
P 8.22 8.04 8.06 8.16
5.54 ~8.84 5.57~7.72 4.8~7.3 4.68 ~8.76
DO/ (mg/L) ( ) ( ) ( ) _ ( )
7.38 6.48 6.3 5.47
(0.007 ~0.033) (0.009 ~0.029) (0.017 ~0.036) (0.005 ~0.046) (0.008 ~0.090)
BRREE/ (mg/L)
0.009 0.019 0.026 0.034 0.042
(0.036 ~0.312) (0.117 ~0.682) (0.172 ~0.546) (0.028 ~0.563) (0.057 ~0.618)
ToHLAE/ (mg/L)
0.185 0.243 0.339 0.347 0.253

71991 4EBE S (rh MR S5-B A ) 5 1998 SRR S (RAEA S YO VTS AR IR A U ) 5 2000 4E RS % (Rt

T ISR ) 5 2004 4ERES R

3.3 ZhEBEARNR DO BRI
=B DO TEA R v s BE 2 R BR
AT LA 77 T HEAT R - (1) 53 FR B B
BRo DO TE =V g Ik AL B g s IrE
X (ZR#8) > TFrFE X (P Ef) > mIFFH X (7
) , BN PR FRAE X 35K DO 58 (4 12 - 19 35{7)
B BAR TIRFREX (40 11 Suffn) A Fr 78 X

(3020 SUEAL) o PIREIRFEIEIR RIS G L 3K
R, EFRFEXAL T A, %18, KR ISk
T FRFE 2R B HEM ), B R KK Bl b VR 2
PIIEAZI IR, MR T KRB MAE, E—E K
7T SEUR IR R B E E IR, I X
DO W AR T HABX I, 75— 5, 4R EEH
“ 3T (A VESR I AR) AR AT, BB 3R
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Annual analysis and evaluation of water quality in Sansha Bay, Fujian

SHAO Liu', YU Ke-feng', WU Hai-long', HUO Yuan-zi', HE Qing', SHEN Ang-lii’

(1. College of Fisheries and Life Science, Water Environment&Ecology Engineering Research Center ,Shanghai Ocean University,
Shanghai 201306, China; 2. Key Laboratory of East China Sea & Oceanic Fishery Resources Exploitation and Utilization
Ministry of Agriculture, East China Sea Fisheries Research Institute, Shanghai 200090, China)

Abstract: In this research, the quality of water in Sansha Bay was analyzed and evaluated from May 2009 to
May 2010, with 20 sampling stations, and 8 voyages. The results showed: In terms of seasonal change, the
best seawater quality of Sansha Bay appeared in spring with a poor nutrient status and the tested indices were
lower than the second-grade water quality criteria. The nitrogen concentration of Sansha Bay was very low in
summer, while phosphate concentration was always higher than 0. 045 mg/L. The quality of water in Sansha
Bay in summer was at the stage of nitrogen-limited potential eutrophication. The worst seawater quality of
Sansha Bay appeared in autumn. During this period, phosphate concentration in most stations were higher
than 0.06 mg/L and nitrogen concentration were higher than 0. 6 mg/L in some areas, which were both much
higher than those in summer. Water quality of Sansha Bay in autumn was at the stage of middling nitrogen-
limited potential eutrophication. Tested indices showed that the seawater quality in winter, which was similar
to that of spring, fitted the third-grade water quality criteria and was at the stage of middling nutrient level. In
terms of the spatial distribution, poor water quality obviously appeared in the west region of Sandu Island
because of its cage culture, and better water quality obviously appeared in the east region of Sandu Island
because of its laminaria culture. Downtrend of DO could be found from bay mouth to bay top. Compared with
bay mouth, lower conductivity and TSP ( Total Suspended Particles) were found at bay top due to runoff from
inland.

Key words: Sansha Bay; aquaculture area; eutrophication; water evaluation
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