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Effects of aquatic phototrophs on diurnal hydrochemical and 8>Cpic variations
in an epikarst spring and two spring-fed ponds of Lagiao, Maolan, SW China
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Abstract: Whether carbonate weathering could form stable and durable carbon sink or not depends mainly on the
efficiency of the utilization of dissolved inorganic carbon (DIC) by aquatic phototrophs. The latter can be
investigated by determing the diurnal variations in hydrochemistry and stable carbon isotope composition of DIC
(513Cmc) in surface waters. In this research, four parameters, including water temperature, pH value, ¢lectrical
conductivity (EC) and dissolved oxygen (DO), were synchronously monitored with high resolution (an interval of
15 min.) from 10: 00, 27th Jan. to 16: 00, 28th Jan. (30-hour period) at the spring, midstream pond, and
downstream pond at Laqgiao, Maolan, SW China. In addition, 6"Cpic values were sampled and analyzed at an
interval of 2 hours in daytime and 4 hours in nighttime. Moreover, a static floating chamber was placed on the
water surface to obtain CO, exchange flux between atmosphere and water to evaluate the biological carbon pump
effect with the hydrochemical change. The results show that diurnal changes in hydrochemical characteristics and
8" Cpic values at the spring and downstream pond where few submerged plants developed were much smaller than
those at the midstream pond where submerged plants (dominated by Chara Fragilis) flourished. DO, pH, Slc
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(saturation index of calcite) and 6'*Cpc values in the midstream pond show the largest increase in daytime while

the largest decrease happened during the nighttime, which had synchronous change with the process of aquatic

metabolism (photosynthesis dominated in daytime while respiration dominated in nighttime). On the other hand,

EC, [HCO; ], [Ca®] and p(CO,) (CO, partial pressure) showed the inverse variations. The calculated biological

carbon pump flux in the middle pond was 336 t C/(a-km?) which was about 50 times higher than that in the ocean,

indicating that the carbon fixation in terrestrial freshwater ecosystems may need to be considered as an important

part of the missing carbon sink. Further research is needed.

Key words: karst water; hydrochemistry; stable carbon isotope; diurnal variations; aquatic phototrophs; biological

carbon pump effect
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Table I Daily variations of hydrochemical parameters in spring

% ¥ H'C) pH EC (uS/cm) P(CO) (107°) Slc DO (mg/L) Ca*" (mg/L) HCO3 (mg/L)
B/ME 15.16 '7.97 326.67 1056.82 0.39 7.78 48.22 201.10
BRKE . 1586 8.21 330.67 1866.38 0.62 9.23 48.82 203.62
348 15.41 8.10 328.72 1381.16 0.51 8.46 48.53 202.39
CV (%) 1.24 0.70 0.37 13.94 10.39 5.20 0.37 0.38
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Table 2 Daily variations of hydrochemical parameters in the midstream pond
Z % £(C) pH EC (uS/cm)  p(COy) (107%) Slc DO (mg/L) Ca® (mg/L) HCOj (mg/L)
g/ME 10.17 7.87 241.67 88.10 0.08 8.07 35.47 147.55
BXRE 16.47 9.12 300.67 1909.85 1.25 15.27 44.32 184.72
FHE 12.75 8.59 266.20 504.34 0.76 11.42 39.15 163.01
CV (%) 13.95 4.31 6.72 95.38 42.74 16.41 6.84 6.91
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Fig.4 Diurnal variations in 8" Cpic of the Maolan spring, midstream
and downstream ponds
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Table 3 Daily variations of hydrochemical parameters in the downstream pond

5 ¥ t(C) pH EC (uS/cm)  p(CO,) (107%) SI¢ DO (mg/L) Ca*" (mg/L) HCO; (mg/L)
B/ME 9.77 8.27 287.67 648.63 0.51 9.46 4237 176.53
BRE 13.47 8.35 296.67 778.04 0.61 10.26 4372 182.20
FHME 11.09 8.31 292.87 719.68 0.56 9.80 43.15 179.81
CV (%) 7.89 0.23 0.59 451 417 1.92 0.59 0.60
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Table 4 Calculation of CO; flux (F) in the static floating chamber in Maolan spring and the spring-fed two ponds in
the morning, afternoon and evening

BUEE B [8] de/d#(107%/min) F(mg/(m®-s)) F(mg/(m®h)) F(mg/(m*-d))
- gu HE(8: 00~8: 30) 1.32 0.00481 17.3132 419.657
B (12: 00~12: 30) 1.04 0.00380 13.6821
. _E(18: 00~18: 30) 1.63 0.00596 21.4618
i EL2(8: 30~9: 00) -0.15 —0.00056 —2.0086 ~156.256
14 (12: 30~13: 00) -0.56 -0.00203 ~7.3015
B _E(18: 30~19: 00) -0.78 —0.00284 -10.222
T iF B R(9: 00~9: 30) 0.92 0.00336 12.1109 173.860
H4(13: 00~13: 30) 0.32 0.00116 4.1854
. F(19: 00~19: 30) 0.41 0.00151 5.4361
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