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Abstract: In order to study the pollution level of heavy metals in the surface seawater of the central fishing
ports in the Yellow Sea and the Bohai Sea during the fishing off period and fishing period, sampling stations
were set up in 11 central fishing ports along the coast of the Yellow and Bohai Sea in May and October 2020 to
conduct water sample analysis. The content and pollution characteristics of 6 heavy metals including Zn, Pb,
Cd, Hg and As were evaluated and analyzed,then, the main sources of heavy metals were explored and their
ecological risks were assessed. The results showed that the range of concentrations of Cu, Zn, Pb, Cd, Hg and
As during the fishing off season were 1.26 ~ 4.46 pg/L, 4.10 ~ 22.72 pg/L, 1.18 ~16.76 ng/L, 0.54 ~ 7.80 ng/L,
0.02 ~ 0.08 pg/L and 0.02 ~ 0.86 pg/L respectively. While which in the fishing season were 0.60 ~ 4.62 pg/L,
4.92~10.61 png/L, 0.16 ~2.95 pg/L, 0.14 ~ 2.95 pg/L, 0.03 ~ 0.11 pg/L and 0.16 ~ 1.37 pg/L respectively. All
the average concentrations of Cu, Zn, Pb, Cd, Hg and As of each fishing port were lower than the fourth
categories of national seawater quality standards (GB 3097 — 1997). The concentrations of heavy metals in the
surface seawater of the fishing port along the coastal of the Yellow Sea is slightly lower than that in the Bohai
Sea. Compared with the East China Sea and the South China Sea, the concentration of Cu, Pb and Cd in the
Yellow Sea and Bohai Sea is at a high level, the content of Zn and Hg is at a medium level, while the content of
As is at a low level. It is found that Zn and As come from land discharging, while Cu come from both the land
discharging and marine antifouling paint during the fishing off period and fishing period. However, Pb in
surface seawater is related to the atmospheric deposition and fuel exhaust in the fishing pot zoon. Even though
the comprehensive pollution index of heavy metals in the surface seawater of the central coastal fishing port is
in the natural background range, and the ecological risk index (ER/) values (0.84 ~ 1.45) of heavy metals in the
surface seawater of the coastal central fishing port are also in low risk or risk-free categories to the ecological,
the Hazard Quotient (HQi) values of Cu, Zn, Pb and Cd are greater than 1, which were identified as potential
heavy metals to be concerned.

Key words: central fishing port; heavy metals; distribution; ecological risk assessment

HEGJEERKAESREPRE A A EY)
Wee At AT 2595 e 0, XL AR TE N B AR Z A= W)
R — A R B Tl AL R B b
AR, HAa R A S W I, A B
3 LA R MR TR R B PR o, PR
[N Ry R B U AN 1 | &7/ R T
HENARIF A, DTS B8 PR 547, e 235 7
HLACR A 39 A, (A E R A, — T 4
B 26 45 A BB A SR 43 ELA s i
g 7K v HE A R T R BRSNS R T TR
1z et

e R Sl A, AT AR, i REAIK
R S R A — o AT RE R L A A A
7 R A SRRSO, LR T AR AR Y BT R Y
HE MDA AL, TR ZS /N B R
&, Hia s “HEALZE " TROLBCE 2R, i b
WA R s £ kB S T KA

SARANG, F I RE B8, TR R IR Cnd
7 Tl AR 36 95 K HER) AR i O 2 <
HERE TR ) A T Rl ol A5 2 Rl K A o 45 )
5yt

LA, [ N SN K 4w AR SC 9T 2 2R AR
T IR, R KR G TS e P A D,
R DL EF X Iff o PR 58 T JR 2R G R F 5 A SR
1IN b7 36 O DR W A L DD R S S S
Pede BUL ML A5 YA H0E", Kb, AT
15 QAR BOL VPO I K B i 5 e i W Ok,
(BT RAE N 5 X 7K AR A W B A KR 2557
Qe Mok PO s 4xifn, HOQ T i 2 A] A9 22
), BTG VR AR 2% PR % 7K AR 2R ) 1 TS E XU
SRR PRI VERA L, AR 25 XU I U REAR e
TN A 25 28 G A B RNV A N IS A B XU 18] F)

v, R E R CEARE T,



N, F
% 6

Wi R A AT LA, HEHERGEFCERERRERELESHRLESR
& ¥ 4% 859

e X (AR AL | LT FER T =
— i) s BA R A AR . AR SCIEIRGE ., @)
T DX v FLAT AR AR Y 11 vl v it (Rl R
AR T SR IS S5 G o 2B, Kt s 73
PAR U g, —% . 90, =90 NEFERT
G, S e R ST RIT B VR Ml S0 0] 2 S g K B
JEWEIT IR T AR50, ampyiFe, A T He R
IR RS T AT BERR TR, 51N A= 2 XU
FEEL, 73T T 220 4 [R] IR 7 3 A A S AR X
W, PPAl 1B I DI PO M R R R K Y
B4 S A A KB, WFFE 4 AT D il F2 A TR
2R IS K IR B B LR AR

I MR5REZ%

1.1 VA ] 5 3k {5

VA B IR A 2020 4F 5 H (fR#ad]) #1010 A
CHERF PR ) o W DX 3500 ¥ | il X I 1
11 A s (o, IR 5 A4, mded 14,
LT 44, RET 14 B RBERE 44
HURE A5 O ol N 2 20 A 15 3 AN BURE 55, 6 3t 11 4zb
AV 1A, s FEAR(E B 1,

®1 EEBNER
Tab.1 Location table of central fishing port

s 44 Bk By 2 LR
EARL AN 7 INARAE 120.4675°E 36.3722°N
H R rh e it IR 119.4879°E 35.3220°N
AREL AN 3 INRA 122.0899°E 37.5457°N
FE s INARAE 118.8807°E 37.2696°N
K Byt ifais IR 120.7249°E 37.9261°N
KHEH A HS KHETT 117.8543°E 39.1811°N

W6 7R s baEE=) 118.3521°E 39.0560°N
Ca DL L RN U748 121.0784°E 40.8466°N

2 s ST 121.6854°E 39.9247°N
A L s ST 122.1867°E 39.2564°N
HHE T L8 121.1165°E 38.8676°N
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Tab.2 Heavy metal content in fishing ports and adjacent areas at home and abroad

X Ik W fug L B ] B30k
Cu Zn Pb Cd Hg As

T AR K 1 0.58 ND 2.07 <0.9 ND ND 2011 [16]
P& IR 3.0 3.7 1.5 0.24 0.01 ND 2000 [17]
P L (a) 1.49 38.7 0.79 0.81 0.13 1.38 2012 [18]
EQIINS 1.6 17.8 2.5 0.12 0.02 1.8 2002 [15]
T Hs ND 14.2 ND ND ND ND 2009 [19]
7 U 11 SBITHEB 1.9 0.4 0.21 0.01 ND ND 2007 [6]
Bk 1.9 14.49 0.87 0.073 ND 1.67 2015 [3]
1 Eis 0.43 6.35 1.15 0.05 ND ND 2005 71
IKIRHs 5.289 ND 2.513 0.01 0.02 0.421 2005 [8]
AR 3.01 8.6 1.55 0.24 0.03 1.9 2010 [9]
it 3.43 1.05 8.14 0.45 0.04 1.66 2002 [20]
e (s H) 0.8 38 0.35 0.14 ND ND 2007 1]
Je#E(104) 1.4 8.1 0.4 0.24 ND ND 2007 1]
R 1.41 6.21 0.37 0.078 0.0036 2.33 2004 [21]
LR 3.81 8.62 1.35 0.58 0.05 2.14 2002 [20]
[ZINEaE 3.76 6.94 0.92 0.48 0.04 1.44 2002 [20]
ML (5H) 2.18 6.09 1.25 0.12 0.075 2.94 2010 [22]
JMTE(10H) 2.12 15.93 0.76 0.12 0.05 3.2 2010 [22]
M (5 ) 2.58 24.86 1.05 0.096 ND 0.043 2003 [2]
JEEMIE (11 H) 4.02 16.55 0.63 0.093 ND 0.06 2003 [2]
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Tab.3 Correlation analysis table
£zt KR pH DO NS cop Ak Cu Zn Pb Cd Hg As
K -0.607 —0.738* -0.620 0266  —0.125 -0.429  0.266 -0.500 —0.187 —0.606  0.821*
pH —0.625 0.086 0.115 0.178 0.023 0.262 0.361 0332 —0.541 —0.096 —0.459
DO -0.526  0.472 0.367 -0.570 -0.083  0.090 -0.471 0.538 0.524  0.779*  —0.554
EhBE -0.159  0.181 0.314 -0.025  0.327 0.556  —0.425  —0.127  0.633 0.629  —0.444
COD 0354  —-0.052 —0.406 —0.876** 0.540 0.086  0.814**  —0.358 —0.168 —0.110 0.354
A3 0082  -0317 0.156 0.166 —0.086 0.617 0.284 —0.075 0.082 0.222 —0.214
Cu —0.044 -0.261 —0.310 —0.635 0381  —0.441 —0.090 —0.259  0.044 0.101 —0.359
Zn 0.074 0.350 0.285 0.068 0.089  -0.533  0.069 —0.226  —0.539 —0.454 0.448
Pb -0.045  0.204 -0.258  -0.701* 0.662  —0.402  0.181 —-0.031 —0.110 0494  —0.742*
Cd 0.136 0.341 —0.203 0 0.123  -0.386 -0.021 -0.115 0.236 0.693*  —0.037
Hg —0.409  0.143 0.408 —0.034 0.083 0.594  -0.062 —0.221 —0.124  —0.196 —0.565
As -0.161 0.314 0.021 -0.753*  0.773*  0.013 0.095 —0.056  0.816%*  0.029 0.286
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Tab.4 Principal component analysis results

PR el

WH E— sy B RS SRR BN
PCl1 PC2 PCI1 PC2
Hg 0.869 -0.170 -0.142 0.529
DO 0.860 -0.104 —0.488 0.687
K -0.828 -0.477 0.234 -0.777
As —0.809 -0.359 0.743 0.546
Zn -0.703 0.510 0.018 0.185
i 0.650 0.290 -0.930 -0.037
COD -0.609 0.521 0.908 0.033
pH 0.141 0.753 -0.055 0.827
Cu 0.245 0.642 0.542 -0.174
Arm 0.007 0.634 -0.371 -0.033
Pb 0.559 0.005 0.834 0.291
cd 0.538 -0.431 0.219 0.011
FHIEME 4.80 2.58 3.73 2.49
TURA(%)  40.03 21.49 31.10 20.76

i

40.03 61.52 31.10 51.86

(%)
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