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Fig.1 Location and distribution of sampling station in Laizhou Bay
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Table 2 Contents of heavy metals in surface seawater
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Fig.2 Distribution of mass concentrations of heavy metals in surface waters of Laizhou Bay
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Table 3 Potential ecological risk coefficients of heavy metals in Laizhou Bay

Cu Pb Zn Cr Cd Hg As
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Table 4 The relativity of heavy metals

TLE Cu Pb Zn Cr Cd Hg As
Cu 1
Pb 0.183 1
Zn 0.122 0.197 1
Cr 0.215 0.543** 0.169 1
Cd 0.248 0.388* 0.072 0.417* 1
Hg 0.298 0.111 0.300 0.292 0.001 1
As 0.139 —-0.016 0.113 0.229 0.061 0.184 1

T 7 FE0.01 U R, AHRVERZ ;7 #E0.05Z00 (R, AP 3E.
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Table 5 The main results of calculation of principal component analysis (PCA)

TiH ERRNRIES TR/ % ST TTERE /% Cu Pb Zn Cr cd Hg As
H1ERS 2.303 32.90 32.90 0.534 0.690 0.435 0.795 0.601 0.505 0.324
S2F Sy 1.269 18.13 51.03 0.201 -0.432 0.408 —0.181 —0.504 0.616 0.457
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Table 6 Comparison of heavy-metal concentrations in seawater of different sea areas

ng/L
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g B g™ 20194F 3.14 10.18 0.64 0.09 — 1.53 0.026
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Distribution and ecological environment assessment of heavy metals in

surface seawater of Laizhou Bay

ZHANG Xuzhenl’z, CHU Hongxianl’z, KONG Linghaol’z*, CAO Licheng3,
ZHANG Dechengl’z, LI Haibo', XU Huayuan5

(1 Yantai Center of Coastal Zone Geological Survey, China Geological Survey, Yantai 264000, China; 2 Ministry of Natural Resources Observation
and Research Station of Land-Sea Interaction Field in the Yellow River Estuary, Yantai 264000, China; 3 Hubei Key Laboratory of Marine Geological
Resources, China University of Geosciences (Wuhan), Wuhan 430074, China; 4 Longkou Marine Development and Fisheries Bureau, Yantai 265199,

China; 5 Shouguang Marine Fisheries Development Center, Weifang 262799, China)

Abstract: In June 2023, surface seawater samples from 30 stations were collected in Laizhou Bay, and the de-
gree, distribution, and potential ecological risks of heavy metal pollution in surface seawater in Laizhou Bay were
evaluated by single factor index method, potential ecological risk method, and principal component analysis meth-
od. Results show that the average values of Cu, Pb, Zn, Cr, Cd, Hg, and As in the surface seawater of Laizhou Bay
sea area were 9.33, 1.68, 15.11, 6.76, 0.47, 0.11, 4.28 ng/L, and the average values of the single-factor pollution
indices were 1.38, 1.68, 0.76, 0.14, 0.39, 1.50, 0.21, the average value of potential ecological risk index was 6.92,
8.16, 0.76, 0.27, 11.77, 60.15, 2.11, respectively; and the average value of the comprehensive ecological risk in-
dex was 89.84. The quality of seawater in the sea area of Laizhou Bay did not exceed the national standard for
Type I seawater quality. Except for some stations, the potential ecological risk of seawater is slight; the distribu-
tion of heavy metal elements is affected by the hydrodynamic factors in the sea area. Cu, Pb, Zn, Hg, Cd elements
are constantly enriched in the center of the sea area under the influence of the circulation in the eastern part of the
Laizhou Bay, and Cr, As elements are distributed in a ring band under the influence of the clockwise circulation in
the western part of the Laizhou Bay and the northeasterly flow in the central part of the bay. The principal com-
ponent and correlation analyses showed that the correlation coefficients among Cu, Pb, Zn, Cr, Cd, Hg, and As
were small, and none of them had similar pollution levels or common pollution sources. The concentration of
heavy metals is at a medium level compared with those of other sea areas in China. Compared with the concentra-
tion of seawater in Laizhou Bay in 2020, the overall trend shows a certain increase, and they migrate and accumu-
late from the coast to the center of the sea.

Key words: Laizhou Bay; surface seawater; heavy metal; distribution characteristics; ecological assessment
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