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Exchange Fluxes of SiO;—Si Across Water—Sediment Interface in Different Lakes
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Abstract; Silicon (Si) flux greatly influences Si concentrations and primary productivity of aquatic ecosystems. An investigation was con—
ducted to examine the release characteristics and fluxes of SiO;—Si across the water—sediment interface in Lake Wuliangsuhai ( WLSH ) and
Daihai(DH) by employing columnar simulation method. During the summer of 90 days, the exchange rate of SiO;—Si at the water—sediment
interface was about 1.28 mmol *m™2-d™!, with 963.07 t of SiO;-Si released into lake water in WLSH, while it was about 1.10 mmol *m~2-d™!
and 1.95 mmol-m™-d™ in the deep and shoal water zones, respectively, with 893.41 t of Si0;-Si entered in Lake DH. This indicated that the
sediments in WLSH and DH functioned as source of SiO;-Si in the summer. The exchange rate of SiO;-Si at sediments—water interface was
correlated with clay and biogenic silica( BSi) content and particle size of the sediments. Silicon released from sediments played an important
role in maintaining lake primary productivity, providing 15% and 49.5% of SiO;-Si required by phytoplankton in WLSH and DH, respec—
tively. The stoichiometry results showed that phosphorus and SiO;—Si would be the limiting nutrients for the primary productivity of phyto—
plankton in WLSH and DH, respectively.
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Figure 1 Location of sampling sites in Lakes WLSH and DH
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Figure 2 Concentrations of SiOs—Si in overlying water in simulated

release experiment
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Table 1 Physi—chemical properties of overlying water and sediments from Lakes WLSH and DH

s JKIRIm pH EC/mS-cm™ TN/mg- L™ TP/mg-L" DSi/mg- L™
WLSH-2 1.57 8.40 22 0.69 2.81
WLSH-9 1.77 8.79 1.7 0.19 1.96

DH-2 45 9.62 3.58 0.16 1.0

DH-5 6 9.32 1.50 0.17 0.91

DH-10 8 9.34 1.51 0.23 0.95

i RI] RifEID pH TOC/g-kg™ TN/mg-kg™ TP/mg-kg™ BSi/g-kg™

WLSH 3.41~6.02 8.07~8.95 4.5-22.83 0.3~3.31 0.37~0.99 3.86~7.79
DH 3.0~7.73 7.86~8.91 6.84~23.46 0.76~2.84 0.57~0.91 3.34~9.48
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Figure 3 Rates of SiO;-Si releases in simulated experiment
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RIS, Si A8 H 2 /mmol - m2- d! pH LhpE
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Table 4 SiO;-Si fluxes at water—sediment interface of WLSH and

DH during summer

BiH PEHGHE 5/ WY sciiEa At
2 mmol *m32-d™! km? t t
WLSH(HZK X ) 1.28 110.00 963.07  963.07
DH-#/K X 1.95 50.00 667.61  893.41
DH-IE/K X 1.10 30.00 225.80
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Table 3 Concentrations and release rates of DIN, PO} and SiO;- Si from core samples

Wi WLSH-2 WLSH-9 DH-2 DH-10 DH-5

e & /mmol « L™ DIN 0.027 0.041 0.027 0.024 0.013
Si0;-Si 0.027 0.093 0.021 0.013 0.023

POYT 0.001 3 0.001 6 0.001 2 0.001 5 0.001 3

B 2 /mmol - m+d™! DIN 3.16 -2.46 1.94 6.29 -0.14
Si0;-Si 2.36 0.24 1.95 0.20 2.01

POY 0.167 0.020 -0.070 -0.063 -0.061

DIN:Si:POF 21:21:1 26:58:1 23:18:1 16:9:1 10:18:1

DIN:Si:POT - 44{H 23:41:1 16:14:1
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