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ABSTRACT Based on the continuous surveys of heavy metals, nutrients and related environ-

mental factors of surface water in Trachidermus fasciatus Heckel germ plasm resource protec-
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tion area in Jinghai Bay from 2011 to 2013, the variation of water quality was analyzed, and the
nutrient level, heavy metals and organic pollution status were evaluated. The concentrations of
heavy metals were below the limit of the first class seawater in 2011, and Pb concentration ex-
ceeded the first class seawater limit in 2012. In 2013, the concentrations of Cu, Pb and Hg were
5.19, 2.79 and 0. 07 pg/L respectively, all above the limit of the first class seawater. In 2011
and 2012, N/P values were higher than the Redfield ratio of 16, indicating that phosphate was
relatively deficient compared to nitrogen. Based on the eutrophication evaluation model, the
surveyed area belonged to phosphorus-limiting potential eutrophication in 2011, moderate eu-
trophication in 2012 and eutrophication in 2013. The organic pollution index was higher than 4
in 2011 and 2013, indicating that the surveyed area suffered from serious organic pollution. DIN
and PO,-P were the major pollutants of the surface water in Jinghai Bay. The seawater quality
belonged to the permitted level in 2012, while the water quality belonged to the light pollution
level in 2011 and 2013 due to pollutants from terrestrial runoffs and aquaculture etc.
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Fig. 1 Sampling stations in Jinghai Bay
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Table 1 Comparison of heavy metal concentrations in surface seawater of Jinghai Bay with some typical water quality standards

%5 # Concentration(pg/L) P
i H Items
Cu Zn Pb cd Hg As Reference
2008 4F: 3 1 15 S
1. 4.2 .44 .21 . 034 1.1 (201
Jinghai Bay in 2008 63 3 0 0 0.03 6 H % (2010
2011 4 4ty 15 N
1.2 Y .7 .27 0.02 2. 7T
Jinghai Bay in 2011 o 5.9 0.78 0 0 88 ABEIT
2012 4 W 15 N
1. 42 . 1.1 .21 . 2. Eh
Jinghai Bay in 2012 4 9. 44 0 0 0.03 50 A5
2013 4F 5 W 15 —
. . L7 . . . Eh
Jinghai Bay in 2013 5.19 18.12 2.79 0. 44 0.07 2. 60 AR5
1997~2004 4F [ #4157 ${H
Average values in southern Yellow 1.12 3. 44 0. 30 0.053 0.0086 1.66 S £ (2008)
Sea from 1997 to 2004
LI INZR 2 FRFE X (8 _ "
. AR RIS A) 1.92 25.51 1.20 0.06  0.056  3.44 B B4 (2012)
Bivalves aquaculture area (August)
y}: :“ :ﬂﬁ% 5
i"‘*%%E@]kﬁﬁ'ﬁ 0.01~0. 04 0.0l  0.005~0.015 0.01 ND ND S Hivin 55 (1983)
Background values in surface seawater
SRR 2 4 vk B (NOAA
L EmEER Sk ) >3.1 >81 >8.1 >9.3 =0.94 36 Long 2(1995)
Chronic safe concentration of organisms
55Kl 3
R R <5.0 <20 <1.0 <10 <0.05 <20 EEKHRMFA97)

First class of national seawater quality standards

TE - ND Jhy A 72 BT AR 56 8

Note: ND. Not detected or no correlating data
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(k) PO R ORI R < B g B DIN  POL P
KHE‘@ E/‘J ?/; ﬂ@ ) {E% %%Eﬁ Grade Nutrient level (pg/1) (pg/L)
S5 oK B R A -
e e - I o ET <200 <30 8~30
W R R, = oK BB AL Poor nutrient
H T V7 A ) ) g K s SR o 4
e T Il ST 200~300  30~45 8~30
R F A — DR E R H Medium nutrient
il 5 PRIt 24 i 7K 2R B W R X s
ﬁ;@uﬁj" ?JE%EQE%?%EBE fi Rich nutrient =300 =45 8~30
il . AL G E AT bR P R—
\(ﬁﬁ N2 i S A=Y l\ p . . * . X‘_' 200~300 // =30

L) H: 'fj,l\*% JJZC s = 'fﬁ (53 @ X Medium nutrient with limited phosphorous
& IR ALK 4R . B R 3R s e 25 L S T 5
oK i@ P[%L» =Y 5] '%r ,—%‘. ?%3 Vo Pot'ential' ri'ch nutrient with =300 / 30~60
medium limited phosphorous

b AR SEBR 13X EB 43 AH X A

S ‘/\ \ ) . W 4 B O A T o 9 =300 / =60
%U E‘Jﬁﬁ@éﬁﬂi%ﬁ{%ﬁ*ﬁ% ? Potential rich nutrient with limited phosphorous '
BRI th 2 2 5 B

e e v SR 1 0 / 50~45 <8
J: EI/‘J ==Y ?EF /ﬂs 'ﬁz H:ll A F‘Fjj( ’ ﬁﬁ N Medium nutrient with limited nitrogen
HEAR — B TE (WA B P

; P A B TR AR ) .

/gf 2007), HPH ﬁ Eﬂ( MK Vi Potential rich nutrient with medium limited nitrogen / 45 =8
5 ) 3 Y B OR il R 7K T

. . . ’ A AV SR , _
ﬁiﬁﬁ [} )ﬁ% ( er% BE%IJ 7J(M: iy Potential rich nutrient with limited nitrogen / =45 <4

M&E) WA 78, i N/P {5 4%
i Redfield {H (Redfield 1958 . X #4305 B X & 8 5% A0 B9 DTk A B8 B IE AR 30 1 08, 33 3 52 ] R o 0% A
BEFMEBDARE 1998, ARUFFMEHE L NP & F#HAE N EN S 50 s ek w8 R Em X (R 2) Xt
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BT 8 Wl R e B TR, i i) DIN POCP L A
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. 2013 45> 2011 4 > 2012 % - 265 w0 Lo 0
Bk (2010) 43 B 45 R B oR
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N e vy N o DIN
THE ST MR SRR 5 40 B
B1IX 2011~2013 44 FE IR T it 30 « COD
- w S g 20
V5 YL R B R I5 Y R (A 2) g:% o = DO
. . bR = pH
2011 4, H A COD, PO, P, k= ’
Sy . Somo s aS s mo D e ee S e o] e T
DIN B 1.3.5.7 53 i i) Pb #£5 RRARSRRSSSRRRSRSSRSSSRSRRSRRSS wfi sttion
Bl REERT 1. NSEHFE . 2 B & = 5 Z 8 9 CHfi Average
Yo 4% (& 2) W] LA L DIN iy 2 2011~2013 440 [ 75 e or 4%
B HRE,H 35% . i Fig. 2 The shared ratio of pollutant during 2011-2013
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2012 4F, H47 DO.PO,-P.DIN K 1.5.7.9 S3fi ) COD 1 1.3.5.7 Suifif Pb (LS5 8 KT
Lo AT 175 gL or 13 (& 2) 7] LA DO 75 G 43 $H 38 85 K 35 B 3006, J& 1 4F B it Sl 15 205 e 5
PO,-P R 2515 18% ~22% ;82 F kKK Ky DIN.COD J Pb,Cu.Zn.Cd. As & 35 i V5 Y& 40 $H R 76 10 % L
T U B2 58 1 R 5 ey DINLCOD 1 PO, -P, & Pb 25 4h , A WA 52 5 8 4 )@ 175 4 .

2013 4, bk COD.Cd K Zn YA B35 07(2.6.7.8.9) Ak HoAth 8 25 PR 7 175 Y 35 038 K+ 1, 5L 2013 4F
PR A IR K A2 15 P Ya BT . NS R 995 e R (B 2 W] DA L PO, -P TS G 2 0 38 B K B 7]
SKF 329, R AZAF 0 A B YW s AN LB 4.6.9 S Ah . P BYT5 gL o HH R AE 20 % 25 A VR IZ I
B EZE QY N PO-PLER 4.6.9 Subi i sh AR & il 252 3 Pb y5 4y, HoR & B & 8 1 1975 G 7 #H3R 4L
2011 AF AT 2012 AFE AR LA B30 32 0 SO 46 52 3 A 5 4 i Ts e

ML B3 BT LAAS . 2011 ~2013 4F B 25 355 ifg 75 8 45 Vg Sl e 2275 e 1o DIN R PO,-P.ixX 58 4%
(2010) YA FEEE AR A FF— B UE T & 8 SR Ak 72 1 1 Sal i i 1) B SEBA B R R, DINL PO, -P J2 35 5 75 A8 L 6 £
Tt BTG DR XA S PR B PE A vb B BURR PR 1 T RS 3 2 0 1 2 PV T A ) i A L T R A
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A0 TR - R0 ey R AT PF M o 0T T 3 VS K 5 AR 1 F4 BT 2011~2013 EEN KRS FTRIEH
SRBT ARHE 20112012 1 2013 4F [ We I 504, 6 B Table 4 Comprehensive quality index of each sampling
pH.DO.COD.DIN.PO,-P,Cu.Pb.Zn.Cd, Hg. As tation in Jinghai Bay. 201172019
11 A2 300 S 7 2 B9 0075 e TR 74 1Lk A st M Time(Year
JE BRI ) (GB3097-1997) Hh (i) — 2 7K 5 b o A5 4 b Station 2011 2012 2013
WEAFL SR 0 80 R 4 B0 25 4 15 e i ik AT 9F ' b 080 o
mo 2 1. 29 0. 84 1.56
*ETE/AEEZﬂUﬁ%tHQ%{%ﬁ%E@iﬁ 2011 3 1.23 0.92 1.57
~ 2013 4F 5L Z 46 A1 B 00K R 5 2 05 e 4 . 25 ' 20 T 8
UL 4, W 4 FrR, 2011 4EF0 2013 4E 1 B v 25 5 1.27 0.92 /
P IR G 16 5 PR A K 1 4 T 2012 ° b ol e
EL S G AR EIL. X EEEHR T 1 Suif ! 1.2 0-97 1.51
5 B S BT L 2011 AF N 2013 455 IS ¥ ’ L 0.9 192
TR Z 2R 7 i AR L A ™ iR ma e K o 32 ) 1.00 1ot 115
SR G ST E I A B0 =T gk 0 Aversee 120 098 L8

T 201D LARTE (REESCEE 2010) Y I A 45

FEAR— M 2012 4R 55 TS BARTS P R L 1 5l TR I TS S AN 1 32 FHAL L K S BE D B L WK B R
HEESHEZ.XSE W% QOO MR R—5. Bril 1 Sufiir 3 FLE G REIE 20 2 R ¥
WA K 25 5 B Y R R R R — SRR . MR IELE G IR S R A R R (3R 5) . 2012 4F 35 i T 4% i oL
LAy T AR B A AR R 25 A 0T AR B0 S K T AR 0 R F AU L 2011 AR AT 2013 ARLE A TR R AR T
2012 4 MK B R TR B TE Y o AR AR R AR 108 B0 BT 550 VB K 25 G R O 2013 4R >>2011 4R >2012
A, X R RE S Bl VR CHE R TR K 3R BE A 22 T DR 3 A O T NG A

RS KREAFLEHSHEFHXER

Table 5 The relationship between the comprehensive quality index and environment classification

Vi1 KB4 5 PR R(Q) I3 KB 15 Y AR B (Q)
Classification Comprehensive quality index Classification Comprehensive quality index
W Clean Q<<0.3 75 34% Polluted 2<<Q<3
W E T Relatively clean 0.3<<Q<C0.7 F 54 Seriously polluted 3<<Q<5
fYF Permitted 0.7<<Q<1.0 M VG Yt Severely polluted Q=5
#2359 Lightly polluted 1<<Q<2

3 it

D) S5 E A I 2011 4R 4R & B A A — 2R\ KK B bR E . 2012 4F Pb.2013 4 Cu.Pb Hg & # 1
R — 2T KK B RR A Bt NOAA HEZE R /K T 3 4 @ AR 018 M 22 vk B T R, vl g & X AE W i = Ak 7
P TIREEM,

2) 2011 AFF 2013 A 3 i 5 8 A 1 S A ALTS AR B K T 4, RG22 F A LTS5 G 520138 4
5. 64, RUIA PG YA INE A H . IWEFRZMRAE 2011 4F R 2012 4F N/P K T Redfield t{H.P 215
FEXT B Z o AR E IR A TR o U R A T B 2011 AR E FRKOT B B v AE M R E IR L 2012 AR E SR K
FEpEE SR 2013 FEF KR E SRk,

3) ¥V TS A X R 2 g 4 3 Y5 YLyl DIN Hil PO, -P, 2012 4F 17K i J@ T i 4 ). 2011 4E i 2013 4F
VK T R TR S e X5 R IR HE R K SR A A 2 T R A O T N A L
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J&,25(4); 436-445
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ARG 2006, & [T 9 S 00 B 75 Y B IR 5 4 B 5K . 35 B BB R i RSB D . 22(3) ¢ 106-111

AR IV A TR IE B 2005, BN VB IR 2 K E IR R 10 A3 A R AE B A LTS GORBL A BT A BB BT, 24(2) ¢ 194-199
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