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Fig.1 Distribution of sampling sites(F) in the study area
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Tab.1 Area background value and toxicity index of

heavy metal elements in sediment

EeEILE ci/10°° T
Cu 7.00 5.00
Pb 16.00 5.00
Zn 54.00 1.00
Cd 0.18 30.00
Cr 39.00 2.00
Hg 0.02 40.00
As 10.00 10.00
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Tab.2 Potential ecological risk levels

of heavy metal elements
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Tab.3 Relationship between I, and pollution levels
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Tab.4 CBSQGs of heavy metal elements

CBSQGs {H
EEEITE
TEC PEC
Cu 38.20 214.60
Pb 53.00 296.00
Zn 153.50 396. 20
cd 1.04 5.76
Cr 78.30 268.50
Hg 0.18 0.66
As 16.10 54.30
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Tab.5 Statistics characteristics of heavy metal elements in surface sediments of Fangchenggang inshore

wy/10 76
SRR

Cu Pb Zn Cd Cr Hg As
fe/ME 8.15 9.19 35.70 0.02 15.90 0.02 3.82
R 45.04 37.60 118.20 0.18 62.10 0.25 16.80
SEHE 22.37 22.44 65.07 0.07 37.78 0.07 9.08
FRifE 2% 9.12 10. 16 22.82 0.04 16.17 0.06 4.48
5 B AR 0.41 0.45 0.35 0.54 0.43 0.84 0.49
[ 5 — bR (i 35.00 60.00 150.00 0.50 80.00 0.20 20.00
[ % — bRl 100. 00 130. 00 350.00 1.50 150.00 0.50 65.00
[ 5 = bl 200. 00 250. 00 600. 00 5.00 270. 00 1.00 93.00

N b 2485 735 AL AR R Bl s 3 7 3R 2 TR ¥, 0k 6 fron . AR Cu Cr & B AEZ T
G R A B A AL, A SR T 2010— L, Pb Zn Hg As S RAETESE), HA A B R BT
2020 AR L B AR R VUM B R & RS B, Cd SRR EZ RN

R6 20102020 ERHBEFRENRUNEESRETELIELTL

Tab.6 Changes of heavy metal elements in surface sediments of Fangchenggang inshore from 2010 to 2020

wy/10 76
4. H

Cu Pb 7n Cd Cr Hg As
2010. 060 10.90 19.20 41.00 0.080 — 0.03 6.83
2010. 1217 12.30 21.30 30. 60 0.18 — 0.05 8.51
2013. 0808 13.65 30.00 52.50 0.07 — 0.06 10. 80
2014.08["] 20.70 34.90 61.14 0.18 28.20 0.08 8.49
2017. 082! 21.50 15.60 49.40 0.07 41.70 0.03 9.10
2020. 10 ( AH}F5T) 22.37 22.44 65.07 0.07 37.78 0.07 9.08
3.2 REMBYEEETESH TS NN R LR R A IX, M A N 283 2y %% 4 1) 3

Bk R UUR Y P E G R S A e 2 XA E; Cu Pb Cd\Cr.Zn 5 MEE &R ICR K TE
IR AEHE TS AR Vb2 B Z R AR VS X 4 Ak A FO6 A1 FO8 wifi v (141 2 ) B 3l i B s fEL,
JE SR R A DB S x s B Sk R B e AR R B s IR e

(a) CuJTRZ W51 (b) Pb TRz M54 (¢) Zn JTTRZEE M (d) Cd TRz

(e) Cr == [ (f) Hg JLRZE A 53 A (g) As TTRZEMM
E2 BHEHBERREARYHPESETENTES S

Fig.2 Spatial distribution of heavy metal elements in surface sediments of Fangchenggang inshore
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Tab.7 Correlation coefficient of heavy metal elements

in surface sediments

TTE Cu Pb Zn Cd Cr Hg
Cu
Pb 0.25
Zn 0.79 0.13
Cd 0.12 0.65 -0.03
Cr 0.19 0.98 0.06 0.536
Hg 0.37 0.39 0.28 -0.086  0.45
As 0.06 0.86 -0.01 0.272 0.90 0.458

3.3.2 E&BRRLH
R 5 M 05 308 A T e SR DR, A AR
i E I AT A TR IR AE AT (2 8,1 3) .
®8 TEEMHS A ITEIEEFN 2 4ERE
Tab.8 Load and composition matrix of variable

principal component analysis

JLHE PC1 PC2 PC3

Cu 0.39 0.83 0.24

Pb 0.97 -0.18 -0.11

Zn 0.25 0.88 0.20

Cd 0.56 -0.31 0.70

Hg 0.56 0.37 -0.60

As 0.87 -0.24 -0.30

Cr 0.96 -0.21 -0.04

I TR % 49.43 26.27 15.04
BSTERR % 49.43 75.70 90.74

3 ERSSM=LETH
Fig.3 3D load map of principal component analysis
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1 PER s, 55 ) DY Bl I

Ji R ZUURYI SR A4

SRV SEE ey - 87 -

By bkt AT o Y B 43 Cd ¥ Yok A Ak A R RHER be
(%)™, Hg 78 PC1 #1 PC2 2 iE # fif, 75 PC3
kA, B Hg WRIEAIRT 250, 254 LA L] Al
Hg B U8 G A Rili T i V0 A, 0 W B L AL ol
1 A TATE A TS Tl V5 7K R K SR .
3.4 ELETHFTEN
3.4.1 BEASREEIK
HRPE A (1) FIAZ(2) THEAS H By s 3
LIRS FERE TR IS A S A H IR
FI R REHE H, 45 A& 4 fk 9 Bk, B Hg
SN TR AL B, B Y/INT 40, 18 B 55 30 5 3T
R ERZ TR R He S 6 FhEE S8 TR 1
PRI e AR A U R R TR AE e, Ik
AERSEE L uhfr, hAEESEE S ihih, SRS
F AL, B EmAEREE 3 i, BeESEE 2
x99 RERH

U AN =G P09 [ 4 DB s L VA 2 SRR SR TR S
Tl X g AR, IX W] e Heg MR R B X
WA ST EE R G HROR, A S AR Vb 3 Tl e X
(75 K HEA 2%

B4 BEBLERELESEERYZEALSS
Fig.4 Distribution of R, in Fangchenggang inshore
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Tab.9 Results of heavy metal elements assessment in surface sediments

s = R, .
b Zn cd Cu He Cr As 1 485 Pb Zn Cd Cu Hg Cr As

FO1 3.84 0.66 8.83 10.79 72.00 1.29 4.13 101.55 1§ -0.96 -1.18 -2.35 0.53 0.26 -1.22 -1.86
F02 5.34  0.89 8.33 12.57 92.00 1.58 5.07 125.79 1% -0.49 -0.76 -2.43 0.75 0.62 -0.93 -1.56
F03 5.25  1.01 10.17 13.86 42.00 1.04 8.41 81.74 fik -0.51 -0.56 -2.15 0.89 -0.51 -1.53 -0.83
Fo4 5.41  0.90 14.17 13.93 88.00 1.65 6.33 130.39 1k -0.47 -0.73 -1.67 0.89 0.55 -0.86 -1.24
F05 7.97 1.23 12.33 15.57 122.00 2.18 11.60 172.89 &g 0.09 -0.29 -1.87 1.05 1.02 -0.46 -0.37
Fo6  11.72  1.72 30.00 23.14 102.00 2.68 6.94 178.20 wH%E 0.64 0.20 -0.58 1.63 0.77 -0.16 -1.11
FO7  10.75 1.44 11.50 23.36 192.00 2.89 14.80 256.73 wH%E 0.52 -0.06 -1.97 1.64 1.68 -0.05 -0.02
FO8 3.13  2.19 4.00 20.07 144.00 0.82 4.21 178.41 % -1.26 0.55 -3.49 1.42 1.26 -1.88 -1.83
F09 9.28 0.67 14.00 5.82 30.00 2.62 13.10 75.49 1% 0.31 -1.15 -1.68-0.37 -1.00 -0.20 -0.20
F10  10.00 1.24 10.50 18.72 162.00 2.80 14.10 219.36 % 0.42 -0.27 -2.10 1.32 1.43 -0.10 -0.09
F11 9.72  1.80 12.00 23.16 188.00 2.71 14.00 251.39 % 0.37 0.26 -1.91 1.63 1.65 -0.15 -0.10
F12 2.90 1.32 5.33 14.57 142.00 0.88 3.82 170.83 % -1.37 -0.19 -3.08 0.96 1.24 -1.77 -1.97
F13 2.87 0.95 5.67 6.20 44.00 0.89 4.28 64.87 1% -1.38 -0.65 -2.99-0.27 -0.45 -1.75 -1.81
F14 5.59 0.68 18.33 13.54 48.00 1.44 6.76 94.35 1% -0.42 -1.14 -1.30 0.8 -0.32 -1.06 -1.15
F15 11.75 1.34 15.50 17.64 130.00 3.13 14.70 194.07 % 0.65 -0.16 -1.54 1.23 1.12 0.06 -0.03
F16 3.31 1.28 4.33 17.50 58.00 1.03 4.44 89.90 1k -1.18 -0.23 -3.38 1.22 -0.05 -1.54 -1.76
F17 6.09 1.70 7.17 32.17 340.00 1.78 7.14 396.05 & -0.30 0.18 -2.65 2.10 2.50 -0.75 -1.07
F18 7.22 0.94 10.00 10.49 96.00 2.21 11.80 138.65 ik -0.06 -0.68 -2.17 0.48 0.68 -0.44 -0.35
F19 11.06 0.93 11.50 10.43 500.00 3.18 16.80 553.90 & 0.56 -0.69 -1.97 0.48 3.06 0.09 0.16
SEHME 7.010 1,20 11.25  15.98 136.42  1.94 9.08 182.87 %  -0.26 -0.40 -2.17 0.97 0.82 -0.77 -0.91
B 35 M T B2 R A R, S LG 64.87 ~  >Cd(6.15% ) > As(4.96% ) > Ph(3.83%) > Cr

553.90, F-¥5{E >k 182. 87 , o IR AE A fEE 9 ulhifiz,
#éufzi 8 W7, F ARG E 2 whifi. TE4EEW
HEASEE N HHEF R Hg(74.6% ) > Cu(8.74% )

(1.06% ) >7Zn(0.66% ) , H: He (5 it & T H:
48, UL He =2 9 i 25 B 30 3T o Vg Bk T AR
PP B4 B TS G ERE,
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Fig.5 Geological accumulation index

of heavy metal elements

3.4.3  FMom

HR A — SO 4w o o B, 0 o7 3k s
TR R 2 UUAR Y 1 A= 0 2 Pk KURS 647 T Rl (3R
10) ,ATLAE H, BFSE X 19 sl rp 7 FPeE 4 )@ &
T PEC, Ui IR Z TR Y & A4 Y
BEMHERA K, Pb . Zn Cd 1 Cr 76 745 3 457 i 52
W& BT TEC, Al IX 4 M B A A A
FE R AEYRON , Cu 7E F17 3547 He F1 As 78 F19 3}
AT TEC F1 PEC Z 8], RIPHEbi A 25% ~T75%
IR G| R # I, T g R —E

®10 ARMESBETREVEERG

Fig. 10 Biological toxicity risk of heavy
metal elements in sediments
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Distribution characteristics and pollution assessment of heavy metals in
coastal surface sediments of Fangchenggang in Guangxi

PANG Guotao'”, YAN Kun'?, LI Wei'
(1. Yantai Geological Survey Center of Coastal Zone, China Geological Survey, Shandong Yantai 264000, China;
2. School of Environmental, China University of Geosciences, Hubei Wuhan 430074, China)

Abstract ; In order to investigate the distribution and pollution characteristics of heavy metals in surface sediments
of Fangchenggang inshore, the authors in this paper systematically collected 19 surface sediment samples in the
study area to test 7 heavy metal elements. The results show that the average contents of Cu, Pb, Zn, Cd, Cr, Hg
and As in surface sediments are accordance with the requirements of marine functional zoning formulated by the
government. The evaluation of single factor potential ecological risk index method indicates the potential ecological
hazards of various heavy metals are Hg > Cu > Cd > As > Pb > Cr > Zn, which all belongs to low ecological
risk except Hg. Low or medium potential risk is displayed by the potential risk index except station F17 and F19,
and Hg was the main controlling factor for potential risk. The evaluation of geological accumulation index shows
that there was slight pollution of Cu and Hg in the southern Qisha Peninsula, and the contents of these two ele-
ments were between the threshold effect content and the possible effect content in some stations, meaning a certain
probability of causing toxicity. Pb, Cr and As were mainly affected by terrigenous input sedimentation according to
the correlation analysis and principal component analysis. While Cu and Zn were mainly from hull anti — corro-sion
coatings and industrial sewage. The sources of Cd and Hg were relatively diversified, including both land — based
rivers and electroplating, oil combustion, domestic or industrial sewage and mariculture.

Keywords: Fangchenggang; surface sediments; heavy metals; geological accumulation index ; potential ecological
risk
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