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Fig.1

Location of surface sampling stations in the Sanmen Bay
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Fig.2 Scatter plot of the distribution of heavy metals in the surface sediments of Sanmen Bay
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Fig.3 Comparison of the spatial distribution of heavy metal content in Sanmen Bay
x2 ZINERENBYESLE Pearson HEES T
Table 2 Pearson correlation analysis of heavy metals in surface sediments of Sanmen Bay
Cu Pb Zn Cr Cd As Hg
Cu 1.000
Pb 0.870%* 1.000
Zn 0.865** 0.952%** 1.000
Cr 0.647%* 0.483** 0.527%* 1.000
Cd 0.345%* 0.560%* 0.633%* 0.021 1.000
As 0.681%** 0.524%** 0.541%* 0.808** 0.151 1.000
Hg 0.454%* 0.587** 0.663** 0.196* 0.880%** 0.393%* 1.000

E: £ 3Rp<0.01; *F7p<<0.05.



F39% 53 W

PRI, A T 10 4E = TSR Z DU & 48 A i Bk SRR 57

3k, Cu 5 Pb(7=0.870) . Zn(r=0.865) FHH & R 4L
¥1>0.8, YiHiX 3 FoCER AR IEEA — & ML,
As 5 Cr(r=0.808) . Cd 5 Hg(r=0.880) Z [A] L A7 7E
B AR, T AR e AT AR IR AT —
(AL
332 AT

SRyt — 25 W T 4 T V5 e I REAE B ORI
i SPSS 25.0 Geit- 5, Sf I 43 ik 47 15
ST TR S T 0 S S B A T
THRAEICAL PR . PR T BT R 4578 i 2 ] SR A
(LR PEAR DG, MOFE AT IR T2 T 2Z 000, A b BN E
DA TR, B HIE 518 F T 74301, KMO K56
R ECL AR R el ARG 6 T LA 6 A et 2 ) 4 R DG AR
R4l KMO F L ARFRRRE 5645 5, KMO fH4 0.810,

PR REERIE ARG 561 . 258 0.000(P {5 <<0.05),

Ve G R A 2 () HA A G, T e A AL
. 2 3 BRI T A A AE AR, /i 3 4> Eisr iy R
FATTRR AR B T 94.334%, Ui W] =7 T AR St K
TR G R ICR A RIRZE S o BORIGET 3 D F2 K
AT

x3 EMSFESHERH

Table 3  Principal component variance and
variance contribution

R4 TEIRSSTHHENFIIER
Table 4 Relationship between loadings and scores of
the principal components

/TR PC1 PC2 PC3
Cu 0.825 0.470 0.182
Pb 0.873 0.241 0.378
Zn 0.810 0.289 0.478
Cr 0.307 0.901 0.002
As 0.253 0.900 0.187
cd 0.269 —0.099 0.933
Hg 0.229 0.156 0.921

L% RHIEE TTRRR/% FRTIIRE/%
1 4.456 63.655 63.655
2 1.555 22.220 85.875
3 0.592 8.459 94.334
4 0.196 2.803 97.137
5 0.092 1.316 98.453
6 0.073 1.046 99.499
7 0.035 0.501 100.000

% 4 PR 7R 4R ICE TN T I A
MR 55 1A EMSr PC1 EZEALFE Cu, Pb,
Zn, =H AR W EAT, K T VR T R R %
(AR IS Y, (AR TR . &R BT
E TP | 107 Q) 107 G R G G/ S
FAEMEIE K | A R 1 B O XA b
Bio D=0 Sy MO PR S, HL R 4R TS e
AEXT AN 2 B H80, Pr LAAE S TG AL 3R B Cu, Pb Al
Zn (5 IR

PC2 1, DL As Fll Cr fiT i FbEE e K. T4k .
SR A R, I =1 b X % T A fe
AR, As 1S sz Wi 5 Cr B fIx
LT Bk T, 3 0T B 5 22 Tl el X L) B

T I AU AR S R

RO TR ZE B 1A A 6, Bk BTl
B e Al PRI T £k Bk B 9 Cr 2 1
3 T 5 0 0 B4, S P S R O 5 DB
53

PC3 EE e Hg I Cd. Hg %55 32 #5057k
B IR 3 B ot PR TEAE L ZE AR A B
BT Cd FEIE A AT S
TS AR A 5 Tl LA S AR . AR 25 i ]
gl 3 B Y T KA T I A BT 1K
R H K PR A K KT 2 A B A

3.4 AZEBIRISZI

HRAE b SCo 8T, AR T =1 1 N R 2 DT
G Ra o ih- A Ih SN R W (A A PN
TGS RE I o A X H =T A R 2R A
M AZ Ak, BT DLW HD S et N 835 3l 1 A2 Ak i 3
FIFH ENVI 5.3, ArcGIS10.8 2 f4F %t 20094E F1 2019
4EfY Landsat & BSEAR A TIRE(E] 4), 152 X3y
oL ) E B iR A € B D B AR A STl RS
LRI S Bk . S TIETE 20092019 4F
) & J At A v, i FH b R BRI, 3 Ko A e B
e DARIX A e [ A0 i, AR AL s R
TR T AR X /D, H 20.71% 40 E)] 10.80%

P AR PR T AL IS N LA E AR B RS
) ST b XN ST B U S 3 i, Qg K B T
DR At b Ui — 0T B 3k X X s, i FH b

£S5 2009 F£5 2019 £+ HF Ao REBERBIFERST

Table 5 Statistics of remote sensing interpretation results of
land use classification in 2009 and 2019

1%

Sy AR Ak B WER O KEIRENL

2009 4.81 4933 2071 521 3.24 /
2019 7.62 5241 10.80 3.12 3.66 0.34




58 Marine Geology Frontiers ML T

2023 43 A

Pl
L
~

3wk [25] B3
4 2009 F (a) #12019 £ (b ) = TZLbF ALEEEREMREIF
Fig.4 Remote sensing interpretation of land use types of Sanmen Bay in 2009(a) and 2019(b)
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Variation and source of heavy metals in surface sediment of
Sanmen Bay in recent 10 years

GAO Bin'’, CAO Ke”', YIN Ping’, CHU Zhongxin', TIAN Yuan’, LIU Xiaofeng’

(1 College of Marine Geosciences, Ocean University of China, Qingdao 266100, China;
2 Qingdao institute of Marine Geology, China Geological Survey, Qingdao 266237, China)

Abstract: To clarify the distribution and concentration of heavy metals in the surface sediments of the Sanmen
Bay, Fujian, South China, Cu, Pb, Zn, Cd, Cr, As and Hg in the surface sediments of 82 stations in the Sanmen
Bay waters in 2019 were analyzed. The concentration of the heavy metal elements were determined, and the data
from 10 years ago were compared to show the changes in content of the elements, and their main material sources
were analyzed. Results show that the average concentrations of Cu, Zn, Pb, Cd, Cr, As, and Hg in the surface sedi-
ments were 31.33, 96.46, 29.86, 0.116, 91.54, 13.09, 0.06 mg/kg, respectively, and Cu and Cr contents were high-
er obviously. Compared with 2009, the contents of Cu, Zn, and Cd in 2019 were generally consistent, while those
of Pb, Cr, and As increased, and that of Hg decreased significantly. The contents of heavy metals in sediments de-
creased gradually from the nearshore to the sea, and the high-value areas were mainly concentrated near the mouth
of the Shepan Waterway, Liyang Port, and Jiantiao Town. The principal component analysis and factor analysis
showed that the sources of heavy metals were closely related to the impact of human activities.

Key words: Sanmen Bay; heavy metals; spatial distribution; source analysis; human activities
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