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R1 EYBEHEERESR

Table 1 Quantity and weight of organisms

% 2 Spring #ZFE Autumn
Species Quantity  Weight (g) | Species Quantity Weight (g)
P I BN Subzebrinus baudoni saccatus 8 200 EiME 40 Chelmon rostratus 16 789
AR E 85 Cynoglossus sinicus 11 276 ¥ W T Siganus fuscescens 10 346
1 . Pennahia argentata 23 304 L5 Sillago sihama 7 148
TR Paerargyrops edita 32 312 A AR Upeneus suphureus 30 248
e R &4 Johnius belangerii 3 180 HE i Pennahia anea 10 194
21 Cociella crocodilus 14 278 KR Gerres argyreus 6 150
W68 Muraenesox cinereus 12 523 LB Pentapodus setosus 8 380
D FBERE Pseudorhombus oligodon 4 265 KR % Suggrundus meerdervoortii 11 345
LG BE Epinephelus septem fasciatus 2 605
TR Paerargyrops edita 22 438
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e JH BTG YL 38 B0 (PD ™ X gk 10 T 4 B & R
PEAT PR - AT K K 5 b 1 ) 1997 R By — 2545 v
MRAEAE M FR 2 ] ,Cu,Pb,Zn,Cd.Cr.Hg II—2Fr 2.1
WEBRAE 23 %4 5,1,20,1,50,0. 05 pg/L, 2.1.1

He Y EERBORT 1000 i, R owoK
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Table 2 The second national resource survey standard (mg/kg)

?f”“ Cu Pb Zn cd Cr Hg
ategory

o

BIRIY 00 <100 <250 <5.5 <1.5 <0.3
Mollusk

P

%k <20 <2.0 <40 <0.6 =<1.5 <0.3
Fishes

KA — K E R R B (BSAFs) W4 i v
AR E SR BRI A

BSAFs=C,/C,, (2)
K, C, Co 53 50 o A Wy 1 ) B < U i A K T

2 3 LAE . ERBKNESE S EHHEK
N Zn>>Pb>Cu>Cr>Cd>Hg, #k & Jy 0.00 —
7.30 pg/L.Cu,Pb.Zn,Cd.Cr, Hg it K87 3 1 3
E W6, W4, W8, W2, W7, W1 i s, Hrh W1, w4
uhi A Ph 85 1,15 F1 2. 21 pg/L. #id %
— R AR . B OK R 4R Y B E AR
Wh Cu>Pb>Cd>Hg>Cr = Zn, K 0. 00 —
4.18 pg/L,Cu F KM 1 BAE W3 3l 5, Pb 75 W6 i
AL, Cd 7E W8 il 5, W4, W8 3l 5 19 Hg & i it K.
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SBREEE. LR REEB/N, 258/, FF Cr.
Cd.Pb & i 7E 4 RAE SR 22 K, Cu /b Zn 5
He /- T Bk Cd.Cu & R TEAS SRR N ) 22 7 5
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Table 3 Content of heavy metals in surface seawater (pg/L)

KBS BREE R T T ERR,UE BN EEEEESERETERAHR

HEJE B /ME BRI ¥{H AR 5 R 6t BR
Heavy metal Season Wi Wz W3 w4 W5 W6 W7 W8 Min Max Average  CV(%) Detection limit
Cu ﬁé 0.70 0.59 0.25 0.74 0.42 0.90 0.34 0.61 0.25 0.90 0.7 35.9 0. 20

Spring
Aﬂé ND 0.68 4.18 3.30 0.51 0.29 2.36 0.80 0.00 4.18 1.53 95.3 0. 20
utumn
Pb §§ 1.15 0.57 0.16 2.21 0.72 0.17 0.21 0.06 0.00 2.21 0. 66 103.1 0.03
Spring
Aﬂé ND 0.49 0.60 0.43 0.16 0.94 0.15 0.70 0.00 0.94 0. 44 67.3 0.03
utumn
Zn Sﬁfg 6.75 ND 3.90 5.27 ND 3.16 7.04 7.30 0.00 7.30 4.57 60. 8 3.10
A'ﬁ(é ND ND ND ND ND ND ND ND ND ND ND 0.0 3.10
utumn
Cd Sﬁfg ND 0.29 ND 0.05 0.07 0.03 ND ND 0. 00 0. 29 0. 06 153.9 0.01
Aﬂé ND ND 0.13 ND ND ND 0.06 0.08 0.00 0.13 0.04 117.9 0.01
utumn
Cr Sﬁfg ND ND ND ND ND ND 2.04 ND 0. 00 2.04 0.43 156.9 0. 40
e ND ND ND ND ND ND ND ND ND ND ND 0.0 0. 40
Autumn
Hg Sﬁfg 0.025 0.009 0.013 0.020 0.023 0.009 0.008 0.004 0.000 0.025 0.014 52.1 0.007
Aﬁ)t(in 0.006 0.007 0.012 0.013 0.008 0.007 0.011 0.013 0.000 0.013 0.010 27.4 0.007

T - ND 7R R A

Note: ND means not detected
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Table 4 Pollution index of various heavy metals in seawater of

Weizhou Island coastal area

o %% Spring % Autumn
Heaw' gon gk S ROME RO B

Min Max  Average Min Max  Average
Cu 0. 05 0.18 0.11 0.03 0. 84 0.31
Pb 0. 06 2.21 0. 66 0.02 0.94 0.44
Zn 0.08 0.37 0.23 0.08 0.08 0.08
Cd 0.01 0.29 0.06 0.01 0.1 0. 04
Cr 0. 00 0.04 0.01 0. 00 0.00 0. 00
Hg 0.08 0.50 0.28 0.12 0.26 0.19

Zeifg K, Ph A Cu 1Y B35 G4 45 5034 (8 AH X HAh
JCE R UL A 1M Cr 2 0, (B HRALE B 58— 28 7K /K BT
PRUEN . TS R E R 4 T 4 U5 YRR R (B K
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{EHEF N Zn™>Cr>Cu>Hg>Pb>Cd; k FH Zn>
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JRICER Cu.Cd 7E4 Y Z2 08 b i) & &t 5 5, Pb 302
KA Zn Heg 78 KA (P. edita) P & & 5.
FkZ R Cu 78 W 1 (C. rostratus ) R N & & & &
Pb.Zn TEZ 65 (G. argyreus) T & HE i, Cr 158
FE AW (P, anea) Hix £, Cd 75 Z 85 5 (S. siha-
ma) i %, Hg 7 K IR 8 (S. meerdervoortii ) W
%, BE KELBEEY N HE SR RIS Y45 501y
ANT L U B S TR AR O 2 B T ) R
HY, BERSE RN ERLYHETETF N Hg>
Cr>Cu>Zn>Cd>Pb, Bk F 4% & 4 & Y )57 A
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I ARZFERFR,2021 £,37 %, % 1 8 Journal of Guangxi Academy of Sciences,2021,Vol.37 No. 1

e E R AIYR L 1000, He Zn Cr WE%  WRANAE R B RS & BB L, UHE He,
AEHRL 1000, BEW]IX 3 Ml SR AR YL HAERERES THMAESE.

1.6 0.12 12
5 _ —
=< 2 0
2 1.2 %0 0.09F @ 9
: :
£ g g
g 08 g 0.06} E 6
O o =
o) N
ﬂiﬁ b g
5 0.4 < <3
O 0 i 0.03 [r\]_— 3
0.0 0.00 0
#ZSpring K ZFEAutumn % Z=Spring Bk ZEAutumn % ZSpring  FKZFEAutumn
0.06 1.6 0.30
o~ . —
& o S 0.24f
2 R S
= 0.04 RS E
g = = 0.18
£ 2 £
S) 5 012}
g =
0.02 + I# g
<T‘J &I Int
=] = 04 . pit
© i O i = 0.06
0.00 0.0 0.00
#ZSpring Ak ZFEAutumn #ZSpring X FEAutumn % ZSpring  FKZFEAutumn
B2 YR ES RS
Fig.2 Heavy metal content of organisms
x5 EVHELETLBEHNEERY
Table 5 Heavy metal pollution index and enrichment coefficient of organisms
S0 ik Cu Pb Zn Cd Cr Hg
Season  Species BSAFs Pl  BSAFs PI BSAFs PI BSAFs PI BSAFs PI BSAFs PI
% T
Sﬁfg %Zﬁjﬁ%mcwtus 1614 0.01 30 0.01 481 0.11 583 0.01 47 0.01 2143 0.10
16 7
?C}iiﬁ 140 0. 00 30 0.01 133 0.02 67 0.01 163 0.05 5000 0.23
Etaﬁr%enzata 684 0.02 30 0.01 464 0.05 117 0.01 2209 0.63 14286 0.67
?Eﬁfﬁ 263 0.01 30 0.01 661 0.08 133 0.01 163 0.05 17 143 0.80
?Ziiﬁjfgeﬁ;“ 368 0.01 30 0.01 101 0.01 67 0.01 2884 0.83 10000 0.47
%—%ﬁ;omdﬂus 35 0. 00 30 0.01 127 0.01 117 0.01 47 0.01 3571 0.17
ﬁ%z‘ner(eus 140 0.00 30 0.01 545 0. 06 117 0.01 2372 0.68 4286 0.20
> o T fale
/; ﬂo:l?iffinn 368 0.01 30 0.01 158 0.02 183 0.02 47 0.01 4286 0.20
19ME 452 0.01 30 0.01 334 0. 04 173 0.02 991 0.28 7589 0.35

Average




gxRS
Continued table 5

EST ﬁ‘;"\é Cu Pb Zn Cd Cr Hg
Season  Species BSAFs PI  BSAFs PI BSAFs PI BSAFs PI BSAFs PI BSAFs PI
B %‘5"%@ . 833 0. 06 114 0.03 3794 0.15 750 0.05 1198 0.16 11000 0.37
Autumn  C. rostratus
ez
@m%ﬁ , 623 0. 05 68 0.02 3535 0.14 500 0.03 762 0.10 12 000 0.40
S. fuscescens
Sg@é’@g 707 0. 05 68 0.02 5065 0.20 1250 0.08 1050 0.14 10000 0.33
. sithama
Q s
ﬁﬁgw@ _ 144 0.01 91 0.02 3316 0.13 500 0.03 905 0.12 11 000 0.37
. suphureus
%ﬁ%ﬂfi}lﬁﬁ 186 0.01 68 0.02 3858 0.15 250 0.02 1852 0.25 12000 0.40
%%E@l_j \ 251 0.02 205 0.05 7148 0.28 250 0.02 1541 0.21 13000 0.43
G.argyreus
%‘%%ﬁﬁ% 304 0.02 91 0.02 3226 0.13 500 0.03 1188 0.16 9000 0.30
. setosus
?EE@% .. 61 0. 00 136 0.03 2677 0.1 250 0.02 1214 0.16 16000 0.53
S. meerdervoortii
%kﬁ% 109 0.01 45 0.01 2690 0.1 500 0.03 982 0.13 4000 0.13
. edita
}E%Eﬁ}ﬁ e 119 0.01 45 0.01 2897 0.11 250 0.02 59 0.01 6000 0.20
. septem fasciatus
iALME 334 0.03 93 0.02 3821 0.15 500 0.03 1075 0.14 10400 0.35
verage
3 i Cr & S48 Kot g 1000, fH b f 4 8 o0 % 19 &
JTE " N N — ;
ERBAEARRVI RN, LA ESETR
3.1 BKKEBFEFLEYNEESERE TR He 095 S8 B B, AT RE S X Ry 8 28 R U

ARHIFGE 2 B0 A 2 N B 3 R 9 0k K b Pb A7
FE B AR L o B AR T8 2K SR S5 A7 3 U 5 1) R i T R
JeTE . SRR B ARAL L 2015 AR, AN A
SE R I TIN5 2R B T B K AR TE P AR LS
2016 4F ARk 4 S BE ST & B0 N 55 0T R O S8 AT A
Pb.Hg.Zn #BFR I BLE , Ph 15 Y = B0 4 7 I 55
AR L TG R AR T B M A TT RE R % T SR P BB AR 1
FEEH A 5T R B B AR T AR A
FERE R E gz " B AU A il
Ab BT A Sk R AR AR AR Tl iR, T Pb AR SR
A1 3T F 3R ) R R I 2 B AT A R T FE )
HEE AT K R B RS Ph il R R B R IE T
Tolb B AK B HEC D . B P Ah, Hofb R 42 )8 T 2 9F
A H B 1 R B A AAROR TR 5 0T
VK R BT 0 S AR LA N R4

R B AT BUR He Zn Cr 4t . £ E 4R
Pt 1 000, 5 2010 4F 75 & S 98 A B9 SO
0 S S RO H L AR BRI P RN 2R 4R

TR WIS L WA U Bk, TR, He
TEAE VAR Y 0 S AL R Hh R BEAR 2248, s KR B 7
WA R NS SR He AR, RS HE
B4 E X 45k Hg (PFEAL , tE FAR 2 28 0 i1 5
KRR AR R A RS 2 — 8, AT A
WEIE &I, R A R )& R R ARk, & &
Bl W) B ROk A IR R R B Ak
107, ¥ 1 A= R O 1 W B TR L AR R B K
Xt N2 6 B oK, Zn 3R B AR Y 4R
P, EE R 1000, 07685 Zn 2R DNA 4l
JRLHSE AZE R A S A R S L T e R A . Cr
1Y B A AR ARG HLE A E R AN A i —
EWR .

VR AR YR N T 4R i S AR 5 K
H 4 JE F R AR GOIE AR — B, ORI 7RI KRk
JETE & B M SRR VR AR E &R R T
T 7K FE 4 S 5 A S ), 34 32 ) LAt R Z 0 52,
DU 4 8 % i T 4 8 s R b R 1k L DU
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Study on Heavy Metal Pollution in Coastal Waters of Weizhou
Island

CHEN Liwen', DAI Shengsheng®, LEI Fu', ZHANG Teng’. XU Yixiao’, LIANG Qiangian',
HUANG Xiaoxu',LIU Xiong"

(1. Guangxi Key Laboratory of Marine Environmental Science,Guangxi Key Laboratory of Marine Natural Products and Combina-
torial Biosynthesis Chemistry,Beibu Gulf Marine Research Center, Guangxi Academy of Sciences,Nanning, Guangxi,530007, Chi-
na;2. Guangxi Academy of Sciences, Nanning, Guangxi, 530007, China;3. Key Laboratory of Environment Change and Resources
Use in Beibu Gulf, Ministry of Education,Guangxi Key Laboratory of Earth Surface Processes and Intelligent Simulation, Nanning
Normal University, Nanning, Guangxi,530001,China;4. Center for Dynamic Supervision for Usage of Fangchenggang City Sea Ar-
ea,Fangchenggang, Guangxi,538001,China)

Abstract: To understand the pollution status of heavy metal elements Cu,Pb,Zn,Cd,Cr and Hg in the coastal
waters of Weizhou Island,water and biological samples were collected from the coastal waters of Weizhou Is-
land in September 2018 and March 2019, respectively. The heavy metal content of the samples was analyzed,
and the individual pollution index and bio-concentration coefficient of each heavy metal were calculated. The
results showed that the average content of heavy metals in the coastal waters of Weizhou Island in spring was
in the order of Zn>Pb>Cu>Cr>Cd>Hg,and the concentration range was 0. 00 — 7. 30 pg/L,and in au-
tumn it was Cu>Pb>Cd>Hg>Cr = Zn,and the concentration range was 0. 00 — 4. 18 g /L. On the whole,
the heavy metal contents in the coastal waters of Weizhou Island in autumn were all within the range of na-
tional first-class seawater quality standard in autumn,but in spring Pb contents exceeded the standard at the
stations in the southeast and north of Weizhou Island. The calculation results of single pollution index showed
that the severity of heavy metal pollution of seawater in spring was Pb=>Hg>7Zn>Cu>Cd>Cr,and in au-
tumn it was Pb>Cu>Hg>7Zn>Cd>Cr,all of which did not exceed the national first-class seawater quality
standard. The average content of heavy metals in marine organisms in spring was in the order of Zn>Cr>
Cu>Hg>Pb>Cd,and in autumn.it was Zn>Cu>Cr>Hg>Pb>Cd. Except for Hg.,Zn and Cr,the enrich-
ment index of each heavy metal did not exceed 1 000. Hg.,Zn and Cr had obvious enrichment and accumula-
tion in local marine organisms,and the enrichment degree of Hg was significantly higher than that of other
heavy metals. Overall,the water quality in the coastal waters of Weizhou Island was in good condition, and
the degree of heavy metal pollution of marine organisms was low, which did not exceed the national water
quality and food safety standards. However,it is necessary to be alert to the bio-enrichment phenomenon of
Hg,Zn and Cr.

Key words: Weizhou Island,seawater quality, marine organism,heavy metals, pollution index, enrichment co-

efficient
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