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Abstract: To explore the impact of changes in physical, chemical and biological processes on hydrochemistry and carbon cycle
caused by damming, we investigated the flux of suspended particulate and the spatiotemporal variations of major cations and anions
(Ca*, Mg*, Na*, K*, HCO3, SO¥, CI7) in three karst reservoirs in Guizhou Province, i.e. Puding Reservoir, Pingzhai Res-
ervoir, and Lake Hongfeng, for a whole hydrological year. The results showed that carbonate weathering and algae photosynthesis
controlled the spatiotemporal variations of ion concentrations. The hydro-chemical type of Lake Hongfeng is Ca-Mg-HCO;-SO,,
while it is Ca-HCO4-SO, in Puding Reservoir and Pingzhai Reservoir. During the summer period, as the result of carbonate precipi-
tation induced by algae photosynthesis, the concentrations of Ca**, HCOj, and SiO, in the surface water decreased by 20.87% —
44.25% , 33.12%-51.18% , and 48.55% —96.34% , respectively. Our results also indicated that the stoichiometric relationships a-
mong C, N, Si could be affected by photosynthesis of aquatic photosynthetic organisms. Additionally, it is found that calcite pre-

cipitation regulated the Mg**/Ca®* in water column. Finally, the inorganic carbon fluxes in summer period calculated by sediment
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traps were 0.74 t/(km”+d), 1.36 /(km*-d), 0.27 t/(km?-d) for Pingzhai Reservoir, Puding Reservoir and respectively,
which are comparable with the fluxes estimated by the concentration differences in Ca** and HCO3 between surface and bottom wa-
ter layers. The measured fluxes of inorganic carbon in Pingzhai Reservoir and Puding Reservoir by sediment traps are higher than
the calculated one, suggesting a certain amount of allochthonous inorganic carbon input due to the strong hydrological condition.
Therefore, it is an alternative way to estimate the deposition flux of inorganic carbon in karst reservoirs by using vertical variations
in ion concentrations in stratification period.

Keywords: Hydrochemistry; cascade reservoirs; calcium carbonate precipitation; carbon cycle; Puding Reservoir; Pingzhai Res-

ervoir; Lake Hongfeng
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Fig.1 The research area and distribution of sampling sites
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Fig.2 Spatial and temporal variations of hydrochemistry
in Lake Hongfeng, Pingzhai Reservoir and Puding Reservoir
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Fig.3 The total sediment fluxes, IC content and IC deposition fluxes in Pingzhai Reservoir,

Puding Reservoir and Lake Hongfeng in summer
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Fig.4 Ternary diagram of major ions in Lake Hongfeng, Puding Reservoir and Pingzhai Reservoir
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Tab.2 Coefficients of variation in the concentrations of major ions between surface and bottom water layers

IR HCO;  Ca* K* Mg** Na* Si0, Sr?* F- cl NO5 S0%”
SFFEIKE 4488 31.38 -8.33 -8.45 -3.86 9244 -12.29 -6.72 20.81 19.08 -10.15
+5.99 +8.06 +1.68 +4.13 093 x1.66 +3.09 +592 +3.29 +3.23 +2.43

e IK R 39.11 41.62 0.49 -26.48 2238 75.29 1.64 547 -19.48 22.05 10.08

+4.25 £2.75 £2.22 597 +£7.16 +19 +3.74 +1.88 +8.96 +3.93 +6.55
LTI K 3 36.08  32.25 -1.3 3.67 10.5 91.35 1553 -1.37 0.19 51.17 6.23
+3.24  £3.92 +3.5 +6.4 +16.78 +5.32 £25.77 £2.29 +0.35 £12.87 =+14.6
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Tab.3 Sediment deposition flux and calculated flux of inorganic carbon

K ICy/ 0Cy/ IC/ 0Cy/ IC gy (HCO3)/  IC g4 (Ca® )/

(v (km?+d) ) (V(km*+d)) (v (km*-d))  (V(km*+d)) (v (km*-d))  (V/(km’+d))
FFEKEE 0.74(0.63~0.86) 0.29 2.11 0.71 0.30~0.65 0.31~0.64
WK 1.36(1.12~1.66) 0.67 3.55 1.48 0.29~1.26 0.35~0.99
ZIBUBIKE  0.27(0.15~0.44) 0.29 0.55 0.73 0.12~0.33 0.09~0.29
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