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Character and Sources Identification of Heavy Metals Contamination in

Sediment from the Core Sediment in Nanshan Lake, the Zhalong Wetland

SU Dan, ZANG Shu-ying, YE Hua-xiang,SUN Li, JIA Xiao-dan, LI Miao
(Key Laboratory of Geographical Resources and Environmental Remote Sensing, Harbin Normal University, Harbin 150025, China)

Abstract: NSH2 sediment core from Nanshan Lake in the south of Zhalong wetland was studied, which was a typical lake for both
empolder and aquaculture. The vertical distributions of heavy metals (Hg, Cd, Pb, Cr, As, Mn, Ag, Cu, Co, Fe and Zn) were
investigated. The method of principal component analysis (PCA) was adopted to apportion the sources of heavy metals, and particle
size, combined with *'°Pb_ dating data were used to indicate characteristics, sources and polluted history of heavy metals in lake
sediments since 1829. The results showed that: (D the trend of changes in accumulation in the sedimentation was rather slow in the
earlier stage, then was fast in the middle stage, and finally slowed down again in the later stage. The history of elements pollution is
correspondent with the production of human activities and policies of soil and water conservation of Nanshan Lake ; @) the contents of all
elements varied smoothly before 1957, and which fluctuated slightly from 1957 to 1985. The contents of Hg, Cd and Ag increased
obviously since 1985. The sources of heavy metals determined were mainly from sewage, the loss of fertilizers, and combustion of fuel
such as coal and gasoline; 3 natural sources of the degradation of organic matter, rock weathering and erosion, as well as the source
of industrial emissions, with the contributions of 50. 14% , 19.90% and 10. 32% , respectively. High potential risk of heavy metals
existed in NSH2 sediment core. Hence, enough attention must be paid to the pollution control of lakes. Therefore, this study can
provide basic data for help wetland ecological environment improvement in Zhalong wetland.

Key words : core sediment; heavy metal contamination; human activities; Nanshan Lake; sources identification
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Fig. 1 Sediments sampling site of Nanshan Lake
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Fig. 2 Result of the vertical >'Pb,, dating indexes in NSH2 core
F1 NSH2 MARAERNRER F2 HRNBRYETEEERAEFHITHME(n=40)/pg-g"'
Table 1  Sedimentation rate in NSH2 core Table 2 Character of concentration main heavy metals
TFHIES/ em BLBUEMR/a AR E oma ! in core sediments (n=40)/pg-g~!
10.5 ~15.0 1957 ~ 1985 0. 240 Hg 0.06 1.24 0.27 0.26 0.96
0~10.5 1985 ~2009 0.216 Ag 0.19 0. 86 0.45 0.20 0.44
Cd 0.13 0.49 0.25 0.99 0.04
3.2 U A OESE TS YLV As 69.78  107.08 88. 86 8.85 0.11
i A — ) C 1.90 2.61 2.17 0.19 0.09
3.2.1 PRSI ESRITR SR ’
R N . ™ . Cu 3.79 5.43 4.31 2.37 0.55
F2 y NSH2 LAUVE IS 11 Fh FEE SR TR Ph 1812 2775 21.45 258 0.12
SEGTPRESS R, MR P15, Hg (Cd \Pb Cr As Zn 1046 18.62 1280 179 0.13
Mn\Ag\Cu\Co\Fe %ﬂ 7n f_(. 11 ﬁﬁéﬁ\@ﬁ%qzy}j/ﬁ\ Cr 15.12 28.43 19. 59 2.58 0.13
I Mn 178. 65 278.75 210. 18 23.56 0.11
BEAR O O 0.27,0.25, 21,45, 19.59, 88.86, Fe 7960 11315 9484 789. 53 0.08

210.18,0.45 . 4.31 ,2.17.9485 Al 12.80 pg-g~';
A ZBOR  He (078 S e K, 28 55 RBCE ¥
0.96; Cu Fil Ag (748 S DAL LL A 5 i, A8 55 R 2K
iK30.55 F10.44; FLEF, Co Fe H1 Cd 75 5

AAXTEE /N, B/NF 0. 1, Hord Cd BN, 2 0. 04, 11 Fp
EERITRNERREIT R . Hg > Cu>Ag>7Zn =
Cr>Pb>As =Mn > Co >Fe >Cd. Hg . Cu il Ag JLE
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Fig. 3 Concentrations of heavy metal elements of the core sediments in different depths and ages
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EAUF Ny, WRATTRY h E SR ITR & &
TE HARIRZS T 5 DR o 3 4 slopy 05 2 e A
K, NN el el AR e B0 < R 5 iSRRI AT O
PEROT XS HE NSH2 0T 4 i T 2 i G R R A 4

FHFAMHTEE R Cd Ag . Cu Al Co X 4 FotR 5%+
(<4 um) RAEAD ( <16 wm) 25 4000k & B A 32
Y TE AR M, TG LA Cu B & B, Co IR
Z,Cu Fl Co H& T MM M5 3E 0. 469 F10. 416
(P <0.01,n=40) , 540880 A M43 2 0. 489
H10. 434 (P <0.01,n =40) , YA X 4RI C Z i 7] T
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Table 3 Matrix of Pearson between heavy metals and particle size of the NSH2 core (n =40)

TEE <4 pm 4 ~16 pm 16 ~32 pum 32 ~64 pm 64 ~100 um >100 wm
Hg -0.037 0.111 0.326" 0.181 0. 088 -0.151
Pb 0.330" 0.394 " 0. 550 ** 0.557 * 0.317" -0.570 **
cd 0.379* 0.443 ™ 0. 602 ** 0. 608 ** 0.367" -0.639*
Ag 0.451* 0.474 ™ 0.589 0.524 ™ 0.334" —0.646™
As -0.248 -0.309 -0.423 ™ -0.436 -0.247 0.441 ™
Zn 0.091 0.216 0.345" 0.323" 0.143 -0.285
Cu 0. 469 ** 0. 489 * 0. 464 ™ 0.199 -0.014 -0.474 ™
Cr -0.121 -0.030 0. 124 0.230 0. 067 -0.039
Mn 0. 104 0.213 0.419* 0.567 ** 0. 440 ** -0.432*
Fe 0.032 0.108 0.167 0. 039 -0.196 -0.043
Co 0.416 0.434™ 0.337" 0. 032 -0.065 -0.360 "

1) # 2R 0.05 KT WK, « + FIR0.01 AP AR EAH K
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