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Environmental Quality Evaluation on the Mud—flat Meretrix meretrix Aquaculture Area in Rudong of Jiangsu
Province, China

SHEN Xin—qiang, YUAN Qi, WANG Yun-long, JIANG Mei

(East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China )

Abstract: The mud —flat shellfish was easily contaminated by pollutants that accumulating in the aquaculture environment. Pollutants do
harm to the shellfish quality and human health by accumulating and transferring along the food chain and cause potentially ecological risk.
The environment quality of aquaculture area of Meretrix meretrix in Rudong mud—flat was assessed with four survey data throughout the year
in order to provide technical for the environmental management of aquaculture area. Samples of water, sediment and Meretrix meretrix were
collected and were used to analyze the concentration of hydrocarbon, heavy metals and colon bacillus. These data were assessed with exceed—
ing probability of mono—variable and Nemerow index, respectively. According to the results of mono—variable method, it showed that hydro—
carbon was the sea water quality standard exceeded pollutant. The sediment quality standard exceeded pollutants in decreasing order were
Cr,Hg,Cd, As and Cu. The Meretrix meretrix standard exceeded pollutant in decreasing order were Cr, Pb, hydrocarbon, Cd and colon bacil-
lus. According to the results of Nemerow method, it showed the four season average rank levels of water, sediment and shellfish quality were
clear, clear and light polluted, respectively. However, the rank level of sediment in spring and winter survey was light polluted, and the rank
level of Meretrix meretrix in spring was middle polluted. Variables including hydrocarbon in water,Cd and Cr in sediment were considered to
be the significant pollutants that influenced the shellfish quality directly, and variables including Pb, colon bacillus, Hg, Cu and As were po—
tential pollutants that influenced the Meretrix mereirix quality. More attention should be paid to these contaminated pollutants including Cr,
Pb, hydrocarbon, Cd and colon bacillus in order to guarantee the quality of Meretrix meretrix in Rudong mud—flat area.
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Table 1 Limit the quantity of water body, sediment and shellfish

quality for mud—flat aquaculture area
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Figure 1 Investigating region and sampling sites
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Table 2 Dividing standard of pollution classification for

Nemerow index method
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Table 3 Statistics of pollutants exceeding the standards in the aquaculture area of Mereirix meretrix

J5ki KA % TR bR % DU bR A%
# )=l % % # )=l % % # )=l % %
PN 7Lk 0 0 0 0 0 0 0 0 0 10 0 0
il 0 0 0 0 10 0 0 0 0 0 0 0
H 0 0 0 0 0 0 0 0 90 10 10 0
5 0 0 0 0 30 0 0 0 30 0 0
P 0 0 0 0 30 0 10 0 0 0 0 0
s 0 0 0 0 90 0 0 100 70 80 30 40
fif 0 0 0 0 20 0 0 0 0 0 0 0
Ak 0 50 70 20 0 0 0 0 60 20 0 10
VAVAVAN 0 0 0 0 0 0 0 0 0 0 0 0
TR 0 0 0 0 0 0 0 0 0 0 0 0
EZ11S 0 0 0 0 0 0 0 0 0 0 0 0




5 31 55 12 0 AR

P

»

Y,
S

& I 2483

VKK T 4 ZEXAE TR (R 4)
22 MABRMREFENER

OB o 5t 1) B DR - DA 3R B SR ™ ML TR
Yyrh FEGEPR A N R OK S R (ER 3), R
FREIEMIRE. L H R BRSNS 10%, H
RV TER RN 30%, HARFTA
FER 5 RAEF R RAR 5300 30%F1 10% , H
RN SETE R A IR 255 90%F1
100% , A Z 5 AR i 7E B AR R R 20% , H
REEVAEIR. X RUBY) s Y i bn it , % 597
B M TR AR AR TS e S HE P R R . R
T N AR SR BRIRTE A R
PR ORTER BRI BRI, R TE R 2= 1
Pro LRETEMEE R X250 HlT R ) ot i AF 1
ST KO o & R TRIGIER, H
K TSR (K 4),
2.3 XIRERETENER

SCUG AR 5 1 B DR TP 2 BH AN AR eV SR
FEMIRRF A KRR 8 s Ra R (R
3), AT &I bR . o KIG e 2=
PR 10% , HAZ= A bR B e 2 Bk
Fr 4351 90% . 10%F1 10% , 2 ZE A b5 s SR E
ZEBRE R 30% , HoR Z2 0 RS DR TER - Bk
A ZEHEAR RN 70% .80% 30%F1 40% 5 11 IEAE

MR RE . WZAT AR R, B 4 XY B
MR, BHTER RIAK TR BB , Al e R T
T Z M BURAR , B AR R T R 20 ) P A 2 A
FHHBUBAR . ZRE PN ASRE] IZIRIE X SR A )
RBHRAFE AL TR QOKF, Hrp R T g
F AT TR PER (R 4).
2.4 KSR AR P AHESEEXE
FHSRAE AT R, SR A K A A i e 35 A
RFEARSCIEA 2, SO P aihe S RERE A
B3, AR R FME, B3R ST
e R AR M T KR AR G (3RS,
RIS AN A S 2 2 DR R . X —
J3 TR R STl R DU T B E R s, x5
HEPEAT a4 s A, HAA 5 Qe i R
g TAaEF R e Y. CAPTEERN], IE Rk
e PrRE R R LIS YY), i H TS A 1% T
IR, FERG TR e b, D %) 1 32 i) Bl AR ER 45
ARSI £l S5 AL A R AR, B o)
MR 281 0 A v 8 A 2 T , Bt A 0K A9 DLV TR I
F A A TR BRI, DORRW P A A i 2835

RS NRESKE TRYFHELIEEXRY
Table 5 Relative coefficient of oil content between the water body,

sediments and Meretrix meretrix

AT % & =2 &
B Z AR R BN 60% 20% 1 10% , 7k 2 Kk 0875 0.813* 0.745% 0.432
ANEERR o Xk B DA 75 G G e B , 157 5E 7 S TR 0915 0.863* 0.677 0.865*
iy T B R AR T e ) SRR U 5% B A AR A V% R TE PLO.0S KF 1 AR,
4 TIRFEXTEYESIEBMERS T
Table 4 Nemerow index and classification distribution of pollutants in the aquaculture area of Meretrix meretrix
. KK 5T fatliess SO R BT i
1 1.23 1.01 0.64 0.28 1.89 0.42 0.34 1.67 3.01 1.37 3.34 1.44
2 0.61 0.73 0.89 0.46 1.47 0.38 0.17 1.30 231 1.43 0.57 1.39
3 0.40 0.68 0.82 0.23 1.57 0.38 0.84 1.37 3.17 0.66 0.72 0.98
4 0.42 1.35 0.79 0.48 1.26 0.37 0.21 1.37 2.33 1.21 2.70 0.95
5 0.42 0.83 0.85 0.24 0.79 0.43 0.21 1.53 5.03 1.20 1.31 1.82
6 0.35 0.42 0.84 0.25 1.02 0.36 0.18 1.51 2.03 0.92 1.26 0.69
7 0.30 0.69 0.71 0.42 1.14 0.39 0.16 1.37 2.49 2.25 0.67 0.73
8 0.71 0.41 0.94 1.18 1.64 0.40 0.23 2.57 0.48 1.10 0.44 0.72
9 0.26 0.51 0.61 0.51 0.96 0.37 0.17 1.48 0.99 1.00 0.43 3.57
10 0.60 0.90 0.76 0.99 1.60 0.47 0.22 1.42 247 1.73 0.45 0.00
Sy 0.53 0.75 0.78 0.50 1.33 0.40 0.27 1.56 243 1.29 1.19 1.23
15 YAER I I I I I I I I m I Il I
T YT | I I




2484 VBT , 55 VLR ANASHER SO )™ s PRI T DA

20124 12 A

BEW, BRTER 73 B A Wy B A N, Ao S
R A R, DL 2R i 8 B iR 2 P58 v (4 U 4 A
AP BT, AR AR B 4L e LR
CE
2.5 RSk R KRB ERXE

DAL Wy g T P I3 o PR 1 A ) 8 — A
Ry, A DR AR B B W) R IR Z — P, Jacq 45
W R, AES VSR R R K AP FAR A RS K
HEARAE , ZRETERRAR, IMARBOR A 3 222, AbEE
HRRR B URRI) PR T e B AR A A, (LB e X
SCUE RS AR | TR b R TR AR S 23 A0 -
SCIE R SR PR R G PR AN, AR A
KN, SR R R AE 4 - F= 1A
KN U R R F W H R EMK (5L 6), £
PRIE HH B R0 TR B30 DR T SO AR IA R R
I S ERE PR B ER SR AR R A R AT —E 1Y
TR0, DR H IR 7K HP A i TR B 5 9 DL S 0
BEHRMA.

® 6 WA EKE MR R K EHHEERXRY

Table 6 Relative coefficient of colon bacillus quantity between the

water body , sediments and Meretrix meretrix

KGR i ZS e =} 78
PN 0.753%* 0.127 0.977%* 0.732%
bty L 0.948%:* 0.448 0.853 -0.318

TE % FIRAE P<0.05 KV B RLEEARE  * FIRTE P<0.01 /KF- A%
WAEMK.

2.6 XHESKE MBRYHESESERAY

DX 4 R A s S B 12 s _ W A=)
RN 48 & Bl MR K A b 4 R BR VR 1R 3G K
TR, (EAHESE SO A AR S KA TR
)25 1 E 4 B i WD B AT s S AH G, A HT
AR IX 5 UL 2t 8 4 T 1 SR oG . DL 2SN E 4
& B GBHUR— g, et Xy E 4R
B RRANER B AR AR A A3 G R 95,70 .45 AP
Croteau SIS R, &4 BIEAAEYIRN B EE
FHAT 3, 4B I A R AR
Y (IR TR A B A5 28 ) TR B B 11
HEAMR N, B D12 (Corbicula fluminea) IWEE ) e
SEROHR I MO P3RS AG 2 52, T —Sefli ik
Wys B IR JCEHE SR, T e A P sl ic e
MES R EHANES B A S £ EZORE, £5
FEEE WO P HI, SRR S SR R AR
T2 A A AE R

3 #ig

(1) IZFRFE ™ MoK R P B FR TS Qe ke, Ut
PP B BR TS QIO 3% oK B BRI , ST
FPEARIS ARV B BT A il SR R o

(2)IZFFA 7 M AOK B — 4 U AR Tt K
s PURRW BRI AL T K Horp & BSR4
TRIGPAER, . KT T 540 S0 A=Ak
FEARS AL T RIS YK, HhHRZAL T i iess
P, KT TRISYER

(37K A A, TURRY v BB B & bl bR
S SO i BT, PR HLEREE T . KRR
IR I B RO MR AR AR L SC e R T RS

Brigh SRR BRI TE BEAR T A T BT SE g L
XFHESCG LB

S

(1 20, A B B LSRN IR A DX ERARE S ) (3 A 5 30 S (]
ETERL, 1998, 2:42-44.
YANG Hong—sheng, , ZHOU Yi. Progress in studies on effect of filter
feeding bivalve on environment of mariculture arealJ|. Marine Science,
1998, 2:42-44.

(2] B, ERR, 4 bk kR DR FRIE IR I F T R 2R
IREE, 2004, 13(1):116-118.
XUE Chao—bo, WANG Guo-liang, JIN Shan. Review on the culture en—
vironment of marine intertidal shellfish [J]. Ecology and Environ—
ment, 2004, 13(1):116-118.

[3] JEKal. e D2 5 MO SEHE BELT]. T m i 1 SRR i,
2000, 18(2):207-212.
ZHOU Yong—can. Marine shellfish disease and study progress|J]. Natu—
ral Science Journal of Hainan University, 2000, 18(2):207-212.

(4] 4 W EER DR, TR R, S5 AR R TR A PR 5 B0 AN AT 2 B
SR A RS A4 d], 2005, 16(7 ) 2 1380-1382.
JIN Shan, XUE Chao-bo, WANG Guo-liang, et al. Bacterial flora com—
position and its dynamics in tidal—flat Sinonovacula constricta aquacul—
ture area [J]. Chinese Journal of Applied Ecology, 2005, 16 (7):1380-
1382.

[5] B8kt 5 B9 45 mil AR IR TR 7 B IR T A e
TSPPEMI] A5 2%, 2011, 30(10) : 2283-2289.
XIA Pei-yan, YUAN Qi, JIANG Mei, et al. Petroleum hydrocarbon pol-
lution in Meretrix meretrix habitat of Rudong tidal flat, Nantong[J]. Chi—
nese Journal Ecology,2011,30(10):2283-2289.

[6] FEIBRIAGIETA AT B4 B0 2 0 2. ST DR B £ iy T3 T T G [ M),
b A R, 2004:201-204.
International authenticating and approving supervising manage commis—

sion. The newest laws and regulations compilation on food health of



#3184 12 & M OB

S A 2485

European Union[M]. Beijing: Chinese Measure Publishing House, 2004 ;
201-204.
[7] Forstner U, Wittman G T W. Metal contamination in aquatic environ—
ment[M]. Berlin: Springer—Verlag, 1979 :197-270.
[8] GB 3097—1997, % Wa I HLTE[S].
GB 3097—1997, Specification for marine monitoring[S].
91 L, 0, AR, &5 JE T RS e n AR MR e PR A5
B A LA EFREERE, 2007, 23(6):72-77.
YANG Shi—jian, HE Hong—ping, ZHU Jian—xi, et al. Probability exceed
to standard based on statistics and probability theory apply in environ—
mental quality evaluation[J]. Environmental Monitoring in China, 2007,
23(6):72-717.
(101X U, 25508, # b1 6, &5, BT DB /K BT s Y BUIRBA 52
[J1. HHEFRERE, 2011, 31(10): 1705-1710.
LIU Feng, LI Xiu—-qi, DONG Guan—cang, et al. Water pollution of Yel-
low River estuary coastal wetland[J]. China Environmental Science,
2011,31(10):1705-1710.
[11]NY 5052—2001, Jo/AF b KRB HAKOKE[S]
NY 5052—2001, Non—environmental pollution food water quality us—
ing for mariculture[S].
[12] GB 3097—1997, #37K 7K AR HES].
GB 3097—1997, Sea water quality standard[S].
[13] GB 18668—2002, HEFEIURU R S).
GB 18668—2002, Marine sediment quality[S].
[14] GB 2762—2005, & i WP 15 4L M BR [ S].
GB 2762—2005, Limit the quantity of pollutants in food[S].
[15] GB 2763—2005, £ #h K2 k5% B MRS,
GB 2763—2005, Maximum limit the quantity of remaining pesticide in
food[S].
[16] NY 5073—2006, 7k k45 547 40 S
NY 5073—2006, Limit the quantity of noxious and harmful substances
in aquatic products|S].
(17) Z %, FRIOMR, 4B, 2. JEH IR AT X iR R 15 Be gl ) 2
FEREBFFELI]. Rk, 2006, 28(4):314-320.
JIANG Chao—jun, QIAO Qing-lin, CAI You—qiong, et al. Kinetic fea—
tures and threshold value of petroleum hydrocarbons for Ruditapes
philippinarum|J). Marine Fisheries, 2006, 28(4):314 - 320.
[18] Boehm P D, Quinn J G. The persistence of chronically accumulated hy—
drocarbons in the hard shell clam Mercenaria mercenariall]. Marine

Biology, 1977, 44.227-233.

[19] Neff J] W, Cox B A, Dixit D, et al. Accumulation and release of
petroleum—derived aromatic hydrocarbons by four species of marine an—
imals[J]. Marine Biology, 1976, 38:279 -289.

[20] Langston W J. Accumulation of polychlorinated biphenyls in the cockle
Cerastoderma edule and the tellin Macoma balthicalJ]. Marine Biology,
1978, 45:265 -272.

Q1] sRAIR, SREZ JE, TR, 45, 7% B IR AT A s YR Bl w4
[J1. HEPE3EAR, 1996, 15(5):74 -79.

ZHANG Jian-le, ZHANG Yan-long, ZHANG Shu—ping, et al. Prelimi-
nary study on the oil pollution in the coastal area of Qinhuangdao[J].
Marine Science Bulletin, 1996, 15(5):74 =79.

[22] Thouand G. Laboratory evaluation of crude oil biodegradation with
commercial natural microbial inoculate[J]. Can J Microbial, 1999, 45
(2):106-115.

[23] Crisp D J, Yule A B, White K N. Feeding of oyster larvae : The function—
al response, energy budget and a comparison with mussel larvae [J].
Journal of the Marine Biological Association of the United Kingdom,
1985, 65:759-783.

[24] Jacq E, Moal J, Samain J F, et al. Ecologie bactérienne dans les bacs
d’élevage larvaire de coquilles Saint—Jacques(Pecten maximus ), Ifre—
mer|]J]. Actes de Colloques, 1992, 14:5-20.

[25] Kueh C'S W, Chan K Y. Bacteria in bivalve shellfish with special refer—
ence to the oyster[]J]. Journal of Applied Bacteriology, 1985, 59:41—-
47.

[26] Hariharan H, Giles J S, Heaney S B, et al. Bacteriological studies on
mussels and oysters from six river systems in Prince Edward island,
CanadalJ]. Journal of%ellﬁs‘h Research, 1995, 14:527-532.

[27] 2228, Jihdor, Bey i, &5, SChAnT i Jm o i R AR B

SN K ?ﬁ, 2008, 32(4) :592-600.
LI Xue- peng, LI Jian-rong, DUAN Qing—yuan, et al. Kinetic study on
the bioconcentration of three heavy metals(Cu, Ph, Cd) in Tegillarca
granosa Linnaeus[J]. Journal of Fisheries of China, 2008, 32(4):592-
600.

[28] Croteau M N, Luoma S N. Delineating copper accumulation pathways
for the freshwater bivalve Corbicula using stable copper isotopes [J].
Environmental Toxicology and Chemistry, 2005, 24(11).:2871- 2878.

[29] Wang W X, Fisher N S. Delineating metal accumulation pathways for
marine invertebrates|]J]. Science of the Total Environment, 1999, 238 .
459-472.



