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Abstract: To investigate the influence of microbial communities on arsenic speciation in lake sediments of the Hetao Basin in Inner
Mongolia during the ice-bound period, the sediments from Wuliangsuhai (WLSH) were taken as the research object. Using 16STRNA
high-throughput sequencing technology, the structural characteristics of microbial communities in WLSH sediments during the
ice-bound period were studied. Additionally, methods such as redundancy analysis (RDA), correlation analysis, and co-occurrence
network analysis were employed to explore the response relationship between sediment microbial communities and arsenic
speciation during the ice-bound period. The results indicated that, apart from the residual arsenic, strongly adsorbed arsenic and
arsenic co-precipitated with AVS(Acid-extractable sulfides in sediment), carbonates, manganese oxides, and poorly crystalline Fe
hydroxides accounted for a relatively high proportion in the sediments of WLSH during the ice-bound period. When the sedimentary
environment was unstable during the ice-bound period, there was a risk of secondary release of arsenic in the sediments of WLSH.
The microbial community in the WLSH sediments during the ice-bound period exhibited abundant diversity, and the richness and
diversity of microbial community species showed obvious spatial distribution characteristics. There was a significant collinear
relationship between microbial communities and arsenic speciation during the ice-bound period, with Thiobacillus, Bacillus,
Steroidobacter, Desulfosarcinaceae, and Anaerolinea exhibiting the most pronounced effects on arsenic speciation. Furthermore,
adsorbed As, As co-precipitated with AVS, carbonates, manganese oxides, and poorly crystalline Fe hydroxides, as well as As in
pyrite, could mutually transform during the ice-bound period, and Thiobacillus and Steroidobacter played crucial roles in this
transformation process. This study aims to explore the impact of microbial communities on arsenic speciation in sediments of WLSH
during the ice-bound period, providing a microbial theoretical basis and scientific evidence for lake arsenic pollution control. It
provides significant implications for the rational development and utilization of water resources, as well as the protection and
restoration of aquatic ecological environments.

Key words: ice-bound period; arsenic speciation; sediment; microbiological population; co-occurrence network
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Sequential extraction procedure for As in sediments
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Table 3 Percentages of arsenic species in sediments(%o)

KAEs S1 S2 S3 S4 S5 S6 S7 S8
Wl 169 1581 290 050 072 7472 1.78 1.89
W2 048 1069 166 063 127 8256 1.16 1.56
W3 047 984 204 067 108 8325 171 094
W4 030 1085 200 038 058 83.68 143 0.78
W5 024 980 172 060 342 8301 053 067
w6 011 772 129 016 068 8661 1.87 1.8
W7 009 870 128 041 048 8668 145 091
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(K] S B 5T ik 26 0T K 94.56%. YK 5t W1 I G AT 1 )
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I | e
(Desulfosarcinacea) F IX % 4t W J& (SBR1031 .
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Se g SR EA I 45 A AL L, S BRI 4 5 74
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(Steroidobacteraceae)
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Fig.4 RDA analysis of arsenic speciation and microbial

community in sediments during ice-bound period
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microorganisms and As speciation during the ice—bound period
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Fig.6 Sediment microbial and As species collinearity network
diagram during the ice-bound period
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