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Abstract: With the effective control of exogenous pollution in lakes and reservoirs, sediment pollution characteristics have become
a key factor affecting the water environment quality of these freshwater systems. Sulfate-rich Tanghe Reservoir is chosen as the in-
vestigated reservoir. We explored the spatial distribution characteristics of physical and chemical properties, contents of total a-

mount of heavy metals, acid volatile sulfide (AVS), and simultaneously extracted heavy metals (SEM) of sediments of the reser-
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voir. Meanwhile, ecological risks and toxic effects induced by heavy metals were evaluated using sediment quality guidelines
(SQGs) and method of AVS-SEM relationships. The results showed that the AVS content in the sediment of Tanghe Reservoir
ranged from 0.03 to 51.75 pmol/g, and displayed a decreasing trend in the order of the deepwater area before the dam> east tribu-
tary reservoir> west tributary reservoir. According to the Pearson correlation analysis results, spatial distribution difference of AVS
in the sediment of Tanghe Reservoir showed a significant positive correlation to the SO%” concentration and LOI content in the pore-
water and sediment, and showed a significant negative correlation to the NO3 concentration and pH value in the porewater. The
SSEM content in the sediment of Tanghe Reservoir ranged from 0.03 to 51.75 pmol/g, and display a decreasing trend in the order
of the east tributary reservoir > deepwater area before the dam> west tributary reservoir. Ranges of ZSEM/AVS and SSEM-AVS in
the sediment of the reservoir are 0.06-22.73 and —49.18-2.44 umol/g, respectively, which showed that the surface 0—10 cm sed-
iments in the deepwater area before the dam were not ecologically risky, and the SEM in the sediments of the East and West tribu-
taries could not be completely fixed by AVS and showed potential ecological risks. In terms of single heavy metals, Ni, Cu, Pb and
Zn might have potential biotoxic effects in the deepwater area of dam and middle area of west and east tributary in the reservoir.
However, the toxic of Ni was close to intermediate and should be given special attention in the future. High content of AVS is prone
to occur in the sediment of sulfate-rich reservoirs, concentrations of SO3™ and NO3 in porewater are the vital factor determining the
net yield of sediment AVS. The background values of heavy metal soils in the watershed and the types of wastewater discharged by
industrial and mining industries directly affect the types of heavy metals that induce ecological risks.
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Fig.2 Spatial distribution of SO}, NOj and S* concentration in the sediment porewater
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Tab.2 Primary properties of sediments in Tanghe Reservoir
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Fig.4 Vertical distribution of AVS in Tanghe Reservoir sediments
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Tab.3 Correlation analysis between the primary properties of sediments and AVS in Tanghe Reservoir

KB ® LOI pH S03" s NO; Dv(50) SSEM

AVS 0.785* 0.551* 0.679 ™ -0.675" 0.672** 0.856 ™ -0.791*  -0.189~ -0.044

® FR P<0.05, BN = Fms P<0.01, i B
Gl K E SRR AVS 51025 ] 2 5P 5 7K PR 1 32 (9 IR SR R BE AR G . KRR DLRR A AVS 34t
KRR E N IEM SRR (r=0.785, P<0.01) . 33J2 PR TRK BR B4 R Kk 1R 22 RS J2 K IR 9 22 57k
UL LK AP 2 B ] 330 (e 7505 J2 A T AR — 7 S T 22 R e v PR AR 25, AT B 3 T AVS
A= s, IR T AVS SR SUTR P RS S B AR S R R (r=-0.189, P<0.05), X ZH
LIPS B R TUR v 25 BRAR AR, R T b R v i S i DO RR A b A, A5 DA I 1
LB AP FREE 179 7K P 1L TR K DX TR P 45 L2 S5 R K 30 £ PR 2R A 3K S s R X R L AR )
M B A X B B AVS A it i TR R 25,
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T, (E R A E T NOS &V O,/ g e Tt 6 S 44k SOT , T Al S™ il ) o e — 2% SL R4
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Fig.6 Evaluation of toxic effects of heavy metals in sediments
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Tab.4 Comparison of AVS and JSEM contents in sediments of various lakes and reservoirs in China

e - SRR/ o AVS/ SEM/ BRGNS
FRFERCBL AR m REERBC (o) (emole) WRIERE
K HEE T 1.9 VTR IX 2.36+1.81 1.35+0.41 Pb [16]
ERU M 2.5 IERRIX 7.53£5.77 2.97+1.45 Pb.Cd.Zn [48]
i SR 2.9 X 12.85+6.75 4.46+0.83 Cd [49]
IR R 3.6 PEREX 16.40£4.76  4.25x1.74 As Hg [50]
PRI K SR 5.7 I 33.43 2.82 TE AL [51]
T BH 15 HER 7.2 X 0.89 1.03 Cu [14]
TN wHER 0.8 X 28.22+6.73 0.3420.06 T [52]
AR SR 70.4 WX 167.7 1.35 JE KU [15]
471 14 TR 9.2 X 26.8 1.15 JC IR [14]
S g% 20.2 PR IX 74.32 11.28 Cu.Pb [53]
BT R s 17.6 HR 20.26+21.34  2.41%0.20 Ni ENTIEN
Tl WESR 87.8 WX 1.56+0.44 0.42+0.37 Cd Hg [54]

Ferh AVS ENBFSEIX IR AVS & B B KA, SSEM S I Sl o YBIFSE S BT AR o 2 2 TN 3% 5 0 B AVS FI
SSEM & i B A4, I DL “ meanss.d.” AL R B
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Attached Fig.I Vertical distribution characteristics of heavy metal content in sediments





