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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, Cl7) 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-HCO3-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**, HCO3, 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

« 2020-11-19 Wi ;2021-03-05 W& R,
FER ARFHFI AT 5 - Bo M WS R R 22 5T P B A 56 4 KT H (U1612441) FIE R H AR # R T H
(41673019, 41977298 ) Bt &% |,
wx BEVEH ; E-mail:liuzaihua@ vip.gyig.ac.cn.



1702 J. Lake Sci. (#aF3) ,2021,33(6)

traps were 0.74 t/(km?+d), 1.36 t/(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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IKHEE KA R S BT A RI R EE (10,20,40 m) FLARY R 3R 8% ( HAZ 14 em, K 140 em). flEERE
PONSEL ODEON UK YSI EXO2 Sl /KR (T) (HL 5 (EC) \pH JE AR (DO) FE KA S8 KR 70 531 o +
0.01°C ,£0.01 pS/cm +0.01,+0.01 mg/L. f R FH7E E MERCK € S & , 1 T4 B8 £0.1 mmol/L.
IKFELE 0.45 wm PBEFRET AE BT UG REA 25 mL 5% B3R SR 1 T IS 7 (Ca™ \Mg™ \Sr™" \Na" \K")
TSE FRE AL AR Al HNO, IR AL 2 pH<2 T T BIES 7 (F7 \NO; (CL™ (SO ) M5 A RF il ELHR S, P AT A
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Fig.2 Spatial and temporal variations of hydrochemistry

in Lake Hongfeng, Pingzhai Reservoir and Puding Reservoir
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3.1 MAKFIH X R AN K EEEET R

SR P 8B T 0K R T L T A (BRI EL 1 BERRE 2K %) AT B A K
. AL A R T 50 S R e P 4) . 86 A5 O 526 45 = 20 W A A
T LA IR ™ 7 5D I W RIS 09 % R B T

2Ca,,, Mg,,_,, CO,+H,S0, = 2xCa’ +2( 1-x) Mg’ +2HCO; +SO%" (1)

Ca., Mg ,_,,CO;+ H,0 + CO,=xCa” +( 1-x) Mg" +2HCO; (2)

Ca Mg, CO,+ H,0 + CO,+ H,S0, =3xCa’ +3(1-x) Mg +4HCO; +S07 (3)
CaS0, =Ca> +S0% (4)

WA R IR (AT (1) ~ (4) ) T, 721 0745y DX a0 R R B R i il i AR 6, IR 4 B /R LU AH.
([Ca™ ]+ [ Mg ]):[HCO; ] = 0.5, W RA HilE S 5 5 e 1h ¥, I8 4 BEJR HUAE ([ Ca™ ] +[ Mg™ ])
(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net
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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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Cy=((X/C1) = (X/CD) )/ ((X/C1) 0 ) X 100% (8)
K, O FREX TEXRESREZZENTE L, (X/Q) .. NFEZ 10 m UTFERZNESE, (X/C) ..
RFRIZIKEIAE, B X JTE L Cl AR BETH BRI KRR B A5 IR, P47 mmol/T; 17K H R E KIZ/K A Ca® |
Mg™ K" Na® HCO; SO \NO; .SiO, & F B2 5 (£ 2) ; W& 7 Frn B 2 R R R4S DLE 5 3508 2 KK
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8.06% ) , WG VE IS5 A I TTE R 32 2 K R K A2 S8 AR TR Ca™ 28 5 RBOT-JEK >
e B IR S LTI K 5 M 5 A J2E M = 2.74% £2.35% , T MW 7K J5E R — 0.94% +0.55% , - FE /K JE H —3.31% +
0.92% , H Z=RZEYIA TR A TR KA 2= A AT 200

K2 HBTRETRIZNRIZZST RZ(%)

Tab.2 Coefficients of variation in the concentrations of major ions between surface and bottom water layers

KPR HCO;  Ca* K* Mg?* Na* Si0, St F- cl NO;  SO¥
K I 44.88 3138 -833 -845 -3.86 9244 -1229 -6.72 20.81 19.08 -10.15
+599  +8.06 +1.68 =+4.13 093 +1.66 +3.09 £592 £3.29 +3.23 +2.43

e K % 39.11  41.62 049 -26.48 2238 7529 1.64 547 -19.48 22.05 10.08

+4.25 x2.75 +2.22 +597 £7.16 +19 +3.74 +1.88 896 +3.93 +6.55
LK P 36.08  32.25 -1.3 3.67 10.5 91.35 15.53  -1.37 0.19 51.17 6.23
+3.24 +3.92 +3.5 +6.4 1678 £5.32 2577 £2.29 +0.35 <+12.87 =x14.6

TR A DiER AR Mg™ AT IR Ca® HEA S AR, PRI K 3R J2 7K 7 fif A1 DOTE 2 U8 Ca™ Mg™ I Ak 27
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FE KB > LB K B, AN [7] 358 S0 % X785 9% o0 28 R0 B0 I B W AC , k35 T Sl , 1 2 8 o 2 I i
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A3 LRI T 35 50% 5 ASIO, AR TR I B T Rk e ) o0 38 Bl (K W SO Y, 6 SF- 28 7K PR 5 52 K B eS8 o LU AR X 458
T, o TE ek A PR St 5 | FE LT AR K P LA s 4t S T, ) 3 T 2 ) I A A AT
33 KUEFEMTEENEHABATRER

HTIRA W B UK Z MR ZEK K AL T RZLR A, B 22K Z /K0T 5832 23806 B8, B LR I 5 22
TRA W KAE K RS A AR AT BRI AR (8, T35 5 2oL (1C) SRy i AP m s e T AR .

F=AX D12+ 1t/Ty (9)

A, F o IC BBRIE R, AX AWIHIRE S RZWE 28, X N Ca™ 8 HCO, W ¥ ;D W R ESCATERIE IR,
1R 0 R ) W B R B DA 1 R B A TR Ve BRI R E KAl 3~ 5 m, T LAk 53R B K AR IR Oy
3~5 my HEZEME] (65 d Al ARES RALMIFRII D) | Ty KA B I ) 355 R I3 3, P HK
TR LLARII 7K 2 2 S I AR B 3500 0.63~0.86,1.12~1.66.,0.15~0.44 t/(km*-d) , Ca® {15538 &
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Tab.3 Sediment deposition flux and calculated flux of inorganic carbon

K ICy/ 0Cy/ ICy/ 0Cy/ ICy4 (HCO3)/ ICgpu(Ca™ )/
(v (km?-d)) (/(km?+d))  (¢/(km?-d)) (/(km?-d)) (v/(km?-d)) (v/(km?-d))
SEFEIK 0.74(0.63~0.86) 0.29 2.11 0.71 0.30~0.65 0.31~0.64
W e KA 1.36(1.12~1.66) 0.67 3.55 1.48 0.29~1.26 0.35~0.99
LIHUBIKE  0.27(0.15~0.44) 0.29 0.55 0.73 0.12~0.33 0.09~0.29

SARSBRURGE B TA A EA 28 2RZ KRN, SRR AL 2 DURGE &, AT HIHE E
ZYUBGE . — 7 17 A R R DUR BE S B A ML A DTRE | AT AR K (A B2 F3 hnsds W B2 . 53 Sb—TJ
THIWE Bk K AR AR R HCO; 76725 S PRV ML | [R) B 7 A o 2 e , R e O - T FRGE 12 7] LA i BCP
RSB . A A EIE B, 7 AT DURRBENS SR LT T M & 8 FR A ks Ak R ™
4 Z5ig

1) 3 ANASTE] PR IS B4 % J0r R K R B K A 2 2 80 £ B PR 45 R BoR, Ca™ Ml Mg™ o EZ A&+,
HCO; F1 SO5 b EZ B T SFFEKFE 2 KK A, Ca-HCO,-S0, , LI K 2R Ca-Mg-HICO,-

SO, 2R IR A A 2R A Y 22 S F2 R A [l /INRCE 1 2T 328 S B Y. 55— T, 3 7K R K A g
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