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Fig.1 Sampling stations and surface sediment

types in the cooperation zone
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Tab.1 Background value and toxicity coefficient of heavy

metals in the surface sediments of Pearl River estuary

ELEILE Cu Pb Zn d Cr As
BRI O3S /1076 38.6 44.0 100.7 0.2 8.1 22.9
R R 5 5 1 30 2 10
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Tab.2 Classification criterien of Hakanson potential

ecological risk
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Tab.3 Statistics of trace element content in the surface sediments

TR hUME EOKE CFIE bRERE ERARC R mEARTEYS migss® s> e
Co 14.50 21.00 18.43 1.96 0.11 10 13 9 18 16.30
Cu 33.60 56.50 50.74 7.62 0.15 25 20 13 38 81.60
Ni 29.40 46.10 41.15 5.42 0.13 20 28 20 35 43.50
Sr 67.30 99.00 83.03 8.85 0.11 350 200 265 100 94.56
Zn 122.00 197.00 162.63 26.92 0.17 71 66 61 85 144.30
v 104.00 171.00 142.88 21.33 0.15 60 80 61 — 121.80
Ba 351.00 521.00 431.13 53.1 0.12 550 510 288 340 368.80
Sc 11.50 17.70  15.95 2.01 0.13 11 11 8 — 13.71
Ga 15.80 24.10 21.44 2.68 0.12 17 15 12 18 22.20
Pb 36.40 54.90 47.86 7.32 0.15 20 25 19 30 48.60
Cr 90.00 120.00 108.75 11.26 0.10 35 70 53 86 94.70
Zr 219.00 443.00 274.75 70.99 0.26 190 260 235 270 240.40
As 22.50 43.50 33.01 6.57 0.20 1.5 12 7.2 17 22.50
Cd 0.38 1.10 0.73 0.29 0.39 0.098 0.18 0.053 0.09 0.28

I MEICESEANN 1070 “—" FORTCEE,

3.3 RELEITHESENEE
TURIRR TC 2R B it 5 v EDRE AR (9 AH DG 4 B

R (R 4) R, TR S R SRR WA DCHERAL, I

PSR TR YR Ay VA > 01 i A B ¥ i

o bm ok, VIEYH V. Cr Co Ni Cu, Sc Ga %5

TG BV 10 A R AE LA Bt i — Bk, DT & ]

FPER s, L& BRHE CIBO1 307 HH BRARAE ; Pb.

Zn EHVTE S AR BRE — B, B A 56 R BGA 0. 98,
A X A3 AT 7E CJBO3 il CJBOS il 7 , 4% K 43 A5 15
CIBO4 517 3 As -1 3 A FRAF BN 7E e B TR
SRR R s SrfE CIBO1 B2 HIRAE ; Ba {AH 2,
7 CJBO4 , A i CIBO3, 546 K 2 BT K AH K1k
AN Cd P A FEAR AN AT Ze B CIBOT 34
IV B S AN, AR N oA H A —

®4 REMRYMELTERSMRYKEEXREER

Tab.4 Correlation coefficients matrix of the trace elements and grain size of the surface sediments

Co Cu Ni Sr Zn v Ba Se Ga Pb Cr Zr As Cd  HERAE

Co 1

Cu 0.93 1

Ni 0.88 0.97 1

Sr 0.89 0.76 0.62 1

Zn 0.29 0.54 0.69 -0.07 1

\4 0.89 0.91 0.89 0.68 0.42 1

Ba -0.21 -0.01 0.15 -0.51 0.73 0.05 1

Se 0.96 0.98 0.97 0.78 0.52 0.92 -0.02 1

Ga 0.75 0.90 0.96 0.48 0.79 0.77 0.20 0.89 1

Pb 0.30 0.53 0.69 -0.05 0.98 0.37 0.62 0.52 0.81 1

Cr 0.78 0.88 0.93 0.48 0.62 0.84 0.05 0.87 0.92 0.65 1

Zr -0.75 -0.86 -0.90 -0.57 -0.77 -0.70 -0.30 -0.87 -0.90 -0.76 -0.70 1

As 0.53 0.68 0.55 0.58 0.20 0.65 -0.14 0.59 0.57 0.15 0.52 -0.48 1

Cd -0.47 -0.42 -0.34 -0.59 0.14 -0.25 0.74 -0.42 -0.39 0.00 -0.41 0.23 -0.39 1
PR 0.25 0.23 0.20 0.18 -0.07 0.29 -0.33 0.22 0.25 -0.04 0.46 0.06 0.30 -0.26 1
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Fig.2 Concentration variation of trace elements of the AA’ section
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Fig.3 Concentration variation of trace elements of the BB’ section
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Tab.5 Potential ecological risk index of heavy metal elements in the surface sediments
[ e b R, W T
Cu Pb Zn Cd Cr As
CJBO1 4.35 4.23 1.21 142.50 2.22 9.83 164.34 H
CJB02 7.32 6.08 1.78 96.00 2.96 14.54 128. 68 &5
CJB03 7.20 6.24 1.96 160. 50 2.96 16.42 195.28 H
CJB04 7.25 4.14 1.22 85.50 2.71 16.51 117.33 LRER
CJBOS 7.11 6.18 1.77 57.00 2.96 12.58 87.60 A
CJB06 6.42 5.57 1.67 112.50 2.47 13.93 142.56 &5
CJBO7 6.20 5.68 1.73 166. 50 2.47 12.53 195.11 H
CJB08 6.71 5.40 1.59 60.00 2.71 19.00 95.40 LRER
SEHE 6.57 5.44 1.61 110. 06 2.68 14.42 140.79 H
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Geochemical characteristics of trace elements in marine surface sediments of
Guangdong — Macao In — Depth Cooperation Zone in Hengqin

YANG Feng, LU Ye, LI Shiying, LIN Zhenwen, ZHENG Siqi, LUO Junchao, GUO Feng
(Marine Geological Survey Institute of Guangdong Province, Guangdong Guangzhou 510080, China)

Abstract ; In order to reveal the geochemical characteristics of trace elements in marine surface sediments in Guang-
dong — Macao in — depth cooperation zone in Hengqin, the authors analyzed the grain size of surface sediments and
14 trace elements. The distribution, source and control factors of trace elements in surface sediments were dis-
cussed, combined with element correlation analysis and factor analysis, and the potential ecological risk of heavy
metal elements were evaluated. The results are as follows. (D There are five types of surface sediments in the co-
operation zone, including sand (S), muddy sand (mS) , sandy silt (sZ), silt (Z) and mud (M). @ The con-
tent of Zn, V, Cr and Ba in surface sediments of the cooperation zone is relatively high, with an average of more
than 100 x 10 ~°. The content of Ba is the highest with an average of 431. 13 x 10 "°, and content of Cd is the low-
est with an average of 0.73 x 10 7°. The average content of other elements is between 15.95 x 10 ~° to 83.03 x
10 "°. The surface sediments in the cooperation zone are enriched in the heavy metals, such as Cd, Pb, Zn, As,
and Cu, compared with the sediments in Pearl River. (3) Natural weathering of land rock and artificial discharge
are the main source of the trace elements in surface sediments of the cooperation zone. The content variation of
Se, Co, Ni and Ga are mainly controlled by sedimentary hydrodynamic environment, while the content variation of
Ba and Cd are controlled by human activities. And the contents variation of Pb and Zn are influenced by both nat-
ural source and human activities. @ The average potential ecological risk index of heavy metals in surface sedi-
ments in the cooperation zone is 140.79, in generally serious state. This is mainly caused by Cd, indicating the
monitoring of Cd should be strengthened. The research results could provide scientific basis for the sustainable de-
velopment, environmental protection and governance of Guangdong — Macao in — depth cooperation zone in
Hengqin.

Keywords: Guangdong — Macao in — depth cooperation zone in Hengqin; surface sediments; trace elements; fac-

tor analysis; ecological risk
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